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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOrO 00IIEro 00pa3oBaHUs
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHMU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpPaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueid mporpaMMbl BOCIUTAHUS U
Konuenuuu npenoaaBanust yue6Horo npenmera «Ousnkay.

CopnepxaHue mporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCSI W OPraHU3ALMI0 H3YYEHHS
bu3NKKM Ha NEITeNIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JJMYHOCTHBIM U METAINPEAMETHBIM pe3yJibTaTaM 00y4eHHUS, a TAaK¥Ke
MEXKIPEIMETHBIC CBS3UM €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30oBaHUsI.

[Iporpamma no gu3uke ycTaHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0yueHus (IO Kjaccam), MpeyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00y4arOIIUXCHl.

[Iporpamma 1o ¢u3mke pazpaboTaHa ¢ IENbI0 OKAa3aHHWS METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl O Y4eOHOMY TIPEIMETY .

®dusuka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJIbKY (PU3MYECKHE 3aKOHbI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, OWOJOTHEH, acTpoHOMHEH U (U3UIECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHDA,
IpeloCTaBiIsieT HauboJee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa U3 THaBHBIX 33724 (PU3MUECKOro OOpa3oBaHUsA B CTPYKType OOIero
oOpa3oBaHMsi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEANoOjaraer OBJIAJICHUE
CIEYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

HAYYHO OOBSICHATH SIBJICHHUS;

OIICHUBATh U TOHUMATh OCOOEHHOCTU HAYyYHOT'O UCCIIEIOBAHUS;
UHTEPIPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAy4YHbIE JOKA3aTelbCTBA IS
MOJIyYEHUSI BBIBOJIOB.

lenmn w3ydeHus (U3UKH HA YPOBHE OCHOBHOTO OOMIETO 00pa3oBaHUS
onpeneneHsl B Konmenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Dusuka» B
oOpazoBarenbHbIX opranuzanusx Poccuiickoit  ®epepanuu, peau3yrOMIMX
OCHOBHBIE  001I€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelIEHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1K4BH).

Heau uzyyenus pusnku:

OpUOOpPETEHNE HMHTEpEca M CTPEMJIEHUS OOy4YAIOIIMXCA K HAayYHOMY H3YUYECHHIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;
pa3BUTHE TMPEICTABIECHUNA O HAYYHOM METOJie¢ NO3HAaHUA U (HOPMHUPOBAHHE
UCCJIeI0BATEIHLCKOI0 OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

(GbopMHpOBaHHWE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3y4YEeHHsS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHrE TPEACTABICHUNW O poOMU (PU3UKH IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEJCTABIECHUNH O BO3MOXHBIX cdepax Oynymieil npodeccruoHaIbHOM
NEeATENbHOCTH, CB3aHHOW C (PM3MKOM, MOATOTOBKA K JalbHEMIIEeMy OOyYEHHIO B
HTOM HaIpaBJICHUH.

JlocTmkeHne 3TUX Iiesield MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIeYMBACTCS PEIICHUEM CIISTYIONINX 3a4aY:
npuoOpeTeHre 3HAaHUM O AUCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npUOOpPETeHNE YMEHHM OIUCHIBaTh W OOBACHATH (U3HUECKUE SBICHUS C
UCIIOJIb30BaHUEM TTOJTYUYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a7ad C HCIOJIb30BAaHUEM
($u3HUECKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUM HAOMIOAATh MPUPOJHBIC SIBJICHUS U BBIOJHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIE UCCIEAOBAHUS C MCIIOJIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;
OCBOEHHUE MPUEMOB pabOThI ¢ HH(OpMaIel (PU3NIECKOTO COAEPKaHUs, BKIIFOYas
UH(OPMAIMI0O O COBPEMEHHBIX IOCTHKEHUSX (PU3HMKHU, aHAJIU3 M KPUTUYECKOE
OIleHUBaHWE WH(OPMAITUH;
3HAKOMCTBO €O cdepaMu NpoPecCHOHANbHON JESTEIbHOCTH, CBSI3aHHBIMU C
bu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAHHBIMM Ha JOCTHKEHUSX
(bu3HUECKON HayKH.

Ha usyuenue ¢usuku (06a30BbIl YpOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8
Kiacce — 68 yacoB (2 4aca B Hejuenmo), B 9 kiacce — 102 yaca (3 yaca B Heneio).

[Ipeasnaraemplii B mporpamMme 1o (U3MKe MepeyeHb J1a0OpaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, yUYUTENb JIeJaeT BRIOOp MPOBEACHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



O6yanOHIPIXC$I, CIINCKA JSKCIICPHUMCHTAJIBHBIX BaﬂaHHﬁ, npcajlaraCMbIX B paMKax
OCHOBHOT'O I'OCYTapCTBCHHOT'O 3K3aMCHaA I10 (I)I/ISI/IKC.



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. @®u3uka u €€ poJib B IO3HAHUHU OKPY:KAIOIIEr0 MUPA.

®duznka — Hayka o mnpupone. fABneHuss npupoapl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenMuUMHBL. M3MmepeHune Quanyeckux BelIWYUH. DU3HUECKHUE
npubopsl. [TorpemHocTs n3mMeperuit. MexxayHapoaHas CUCTeMa €IMHHII.

Kakx ¢usuka u Jpyrue ecCTECTBEHHbIE HAyKd HM3y4alOT MPHUPOLY.
EcTecTBeHHOHAYUYHBIII METOJl TMO3HAHHUA: HAOJIOJEHUE, TIOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, 0OBSICHEHUE
HaOromaemoro sieineHus. Onucanue GU3NIeCKUX SBICHUHA C TIOMOIIBIO MOJICTICH.

Hemoncmpayuu.

MexaHnueckue, TEMI0BbIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.
dusnueckue MNpuOOpPsl U MpolEaypa MNPSIMBIX HM3MEPEHUM aHAJIOrOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnwie pabomuol u onvimol.

Omnpenenenue 1eHbl AeNIeHUs TKaIbl U3MEPUTEIBHOTO MPUOOpa.

H3mepenue paccTossHui.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenre pasMepoB MajbIX TEN.

N3mepenne temmepaTypbl OPU MOMOIIM KUJIKOCTHOIO TEPMOMETpPAa M JATYMKA
TEMIIEPaTyphbl.

[IpoBeneHne HcciienOBaHUS MO MPOBEPKE TMIIOTE3bI: JAJIBbHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayaibHbIe CBEICHUA 0 CTPOCHUM BelllecTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJNbl, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHune yactuil BemecTBa. CBSA3b CKOPOCTH JBMXKEHHUSI YacTHUI[ C
Temneparypoil. bpoyHoBckoe nBrxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSXKEHNUE U OTTAIIKWUBAHHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIITMYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

HaGnronenue 6poyHOBCKOTO ABMKCHHUS.
Habmronenue nuddysun.



HaGnronenue sBieHuil, OOBSCHAIOMIMXCA NPUTSHKEHUEM WIM OTTAJKHUBAHUEM
YacCTUIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCIIONIb30BaHUEM (hoTorpaduit).
OnbITH 110 HAOIO/IEHUIO TETIOBOTO PACIIIMPEHUS Ta30B.
OMnBITHI IO OOHAPYIKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSHKCHUS.

Paznen 3. JIBuskeHue u B3auMoAeiCTBHE TeJl.

Mexanuueckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.

SBneHne uHEpUMHM. 3aKOH HMHEPLUUHU. B3auMoaeicTBHE Tell KAk NpUYMHA
W3MEHEHUS CKOpPOCTH JBWXKE€HMsI Tell. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSA3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHHUILIE
00bEMa BelIecTBa.

Cuita Kak xapakTepucThka B3auMozencTBus Tenl. Cuila ynpyroctTd M 3aKOH
I'yka. 3mepeHune cuibl ¢ MOMOIIBK AUHAMOMETpA. SIBICHUE TATOTEHHS U CHJIA
TskecTH. CHlla TSDKECTH Ha Ipyrux manerax. Bec tena. HeecomocTs. Crioxenune
CWJI, HAIPABJIEHHBIX 10 OJHOW npsiMou. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Halnronenue MmexaHM4eckoro ABM>KEHUS Tela.

N3mepenne ckopoCcTr NPSIMOJTMHEWMHOTO JIBUKEHHS.
HaOntonenue siBieHNs] THEPIUU.

HaGnronenue n3aMeHeHus1 CKOpOCTH TP B3aUMOJICHCTBUM TE.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CrioxeHune CHil, HallpaBJICHHBIX 10 OJHOW MPAMOM.

Jlabopamopnuie pabomul u onvimol.

Ornpenenenrue CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS (IIapvKa B KUJIKOCTH, MOJIENU
IIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOIBKEHHS OpyCKa WIH IIapuKa 10 HAKJIOHHOU
IIJIOCKOCTH.

Ornpenenenne mIoTHOCTH TBEPAOTO TENA.

OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsoKeHUs (IedopManuu) npy>KHHbI
OT MPUJIOKEHHOMN CHUJIBI.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBKEHUS OT BEca TeJa
Y XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB..

Hanenue. CriocoObl yMEHBIIICHUST ¥ YBETTUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, TemmepaTypsl. llepemaua naBneHus



TBEPJIBIMU TEJIAMH, KUIAKOCTIMU U razaMu. 3akoH [lackans. IIHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS KUJIKOCTU OT TIyOMHBL. ['mapocraTuyeckuid
napanokc. Coob1aromuecs cocyasl. ['nipaBinyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atMocepHoe naBiaeHue. [IpuunHbI CcyniecTBOBaHUS
BO3MyIIHONW 00o0mouku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHus aTMOc(HEepHOro 1aBJICHHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BhITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbB JAAaBJIEHUA ra3a OT TEMIEPaTyphI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecs: CoCy/ibl.

I'mppaBnuueckuii mpecc.

[IposiBneHue neicTBusi aTMOCHEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT O00BEMA MOrPYKEHHON YacTH Teja U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BhITATKMBAOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHMS TEJI: IUIABAHWE WM IOTPY)KEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHS TUIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnegoBanne 3aBUCMMOCTH Beca Tela B BOJAE€ OT OOBbEMA MOrPYXKEHHOM B
YKHAJIKOCTh YaCTH TENa.

OnpeneneHre BBITAJKUBAONICH CHIIBI, JEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B
AKUJKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JCKWCTBYIOIIEH HA TEJIO B
XKUJIKOCTH, OT MaccChl TeNa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI, EUCTBYIOLIEH
Ha TENO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOW B KUIKOCTh YacTU Tejla U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHUE JIOJKW M ONpENEIICHHE €&
IrPy30I0ABEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

MexaHnnueckas paboTa. MOIIHOCTb.

[IpocTtble MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. l[IlpumMeHeHue mpaBuia paBHOBECUs pbluara K OJIOKY.
«3onoroe npaBwio» MexaHukd. KIIJI mpocteix wmexanuzMoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.



Mexannueckass »dHeprus. KuHernueckas W TNOTEHUHAIbHAS HSHEPTHS.
[IpeBpaiienre 0AHOTO BUAa MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXpPaHEHUs
SHEPruu B MEXaHUKE.

Jemoncmpayuu.

[IpruMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomul u onvimol.
Onpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JIBHKEHHUU Teja IO
TOPU30HTATBLHON TOBEPXHOCTH.
Uccnenosanue ycioBuil paBHOBECHUSI pblyara.
N3zmepenune KIIJ[ HakJIOHHOM TIIIOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUH.
8 KUIACC

Pa3nen 6. TenjioBble siBJIeHUSI.

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopnenu TBEPHOTO, XHUAKOTO U Ta3000pa3HOrO COCTOSHHM BeIIECTBa.
Kpucrannmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKCHUH MOJIEKYJIIPHO-KHHETHYECKON TEOpUH.
CmaurBaHU€ M KanWJUISIpHBIE ABIEHUS. TermoBoe pacliipeHue U cokaTue.

Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABHKECHUSA
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHHS] BHYTPEHHEW SHEPIruu:
Teruionepeaaya u COBEPIICHUE padoTHI. Bupl TETJIONEepEeaauu:
TETUIONPOBOAHOCTh, KOHBEKIINS, U3JTyUYCHHUE.

KomunuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BELIECTBA. [e€IJIOOOMEH U
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. IlnaBinenue u
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJelbHas TeIUIOTa IUIaBJICHHUS.
[TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpATyphl KHUIIEHUS OT aTMOC(HEpHOro
JIaBJICHUSL.

BnaxnocTts BO3myXa.

DHeprus TOINIUBA. Y JIeJIbHAsl TETUIOTa CTOPaHMUSL.

[Tpunnmner paboTel TermoBbiX aBurarenei KIIJ[ TemmoBoro mBuraresns.
TerioBble ABUraTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MIPEBPAILECHUS SHEPTUM B TEIUIOBBIX MNPOLIECCAX.

Hemoncmpauuu.

Habmronerune 6poyHOBCKOTO ABHIKCHHS.
Hab6monenue nuddysun.
Habmronenue siBieHU CMauyuBaHUS U KAWJUISIPHBIX SIBIICHUA.



HaGnronenue TemioBoro pacimmpeHus Tedi.

HN3MmeHeHune HaBJICHUA Ta3a IIpU HU3MCHCHHH 00BéMa W HarpCBaHUHU

OXJIXKICHUH.
[IpaBuna u3mMepeHus TEMIIEPATYPHL.
Bunsl Temonepenayu.
OxnaxjaeHue Ipu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEIITHUMU CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaOGmroneHnne kureHus.
Habmroreare mocTostHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.
Mojenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITEI TO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSKCHUSL.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIHM caxapa.

NI

OnbITEl IO HAOMIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH M TBEPIBIX

TeN.
Omnpenenenue qaBjaeHUs BO3yXa B OaIOHE MINPHULIA.

OnbIThl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro oobéma u

Harp€BaHUs WK OXJIAKIACHUS].

HpOBepKa TUIIOTE3bl JIMHEMHON 3aBUCHUMOCTHU JJIINHBI CTOJIONKA KHUIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGntonenue n3mMeHeHus BHyTPEHHEN SHEPIUM Tella B pe3ysibTaTe TeIulonepeaadn

¥ paOOThI BHEIITHUX CHII.

UccnenoBanue sBJIEHUS TEIUIOOOMEHA TPU CMEIIMBAHUHM XOJIOJHOM M Tropsuen

BOJIBI.

Onpe):[eneHHe KOJMYECTBA TCINNIOTLI, ITOJYYCHHOI'O BOJIOM Inpu TEeIJI000MEHE C

HarpeThiM METAJUIMUYECKUM LIHJIUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue mpoiiecca UCIIapeHUsI.

OrnpeneneHre OTHOCUTEILHON BIIAXKHOCTH BO3yXa.

Onpenenenue yAeabHOM TEMIOTHI IJIABJICHHUS JIbJA.
Pazgen 7. DaekTrpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa sneKkTpuueckux 3apsaoB. BzaumopeiicTBue

3apAKCHHBIX  TCIIL. 3aKoH Ky.IIOHa (SaBHCI/IMOCTB CHIJIBI
3apsPKECHHBIX TCJI OT BCJIMYMHEBI 3aPA10B U paACCTOAHHA MCKIOY TCJ'IaMI/I).

BBaHMOHeﬁCTBHH

Onekrpuueckoe mnoiae. Hanpsok€HHOCTH diekTpudeckoro noiist. IlpuHnmn

CYNEPIIO3ULINH dJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauTel.  B3aumMmopgencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. MarauTHoe ToJ€  AJIEKTpUYECKoro Toka. IIpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.

DJIeKTpOreHepaTop. Cnoco0bl MOJTYyYEHUSI AIEKTPUUECKOM SHEPI'UHu.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DJIeKTpU3aLMs Tell.

JIBa poa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJCHCTBUE 3aPSAKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE HIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aPsJIOB.

[IpOoBOHUKM Y TUSIICKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHHUKH TOCTOSIHHOTO TOKA.

JIericTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuiibl TOKa aMIIEPMETPOM.

N3mepenne 3meKTpuyecKoro Hanps>KeHUsT BOJIbTMETPOM.

Peocrar u marasuH cONpOTUBICHUN.

B3aumopelicTBre NOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3IeJICHUS MOJKOCOB MAarHUTa.



MoaennpoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe noJje ToKa. DJIEKTPOMArHHUT.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.
HccnenoBanue sSBIECHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.
Onbitel Dapapes.
3aBUCUMOCTh ~ HANpPaBICHUS  HMHAYKIIMOHHOTO TOKAa  OT  YCJIOBHM  €ro
BO3HUKHOBEHHUS.
DJIEKTPOre€HepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.
OnbIThI O HAOIIOACHUIO JIEKTPU3ALUY TEJI UHIYKIIUEH U TIPU COPUKOCHOBEHUH.
HccnenoBanue nercTBUS JIEKTPUYECKOTO MO HA POBOJAHUKHU U JUAJIEKTPUKH.
COopka u mpoBepka padOTHI IEKTPUUECKON EMH MTOCTOSTHHOTO TOKA.
N3MepeHue u peryinpoBaHUe CUIIbI TOKA.
N3MepeHune u perympoBaHUE HAIIPSKEHHUS.
HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa, HIOYILIETO YEpe3 Ppe3UcTop, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.
OnbIThl, JI€MOHCTPHUPYIOIIHE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHUBIICHUS
IIPOBOJIHUKA OT €0 JIJIMHBI, IUIOMAIU TONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka mpaBuwiia CI0KEHUSI HANPSIKEHUI TPU MOCJIEA0BATEIIbHOM COCIMHEHUHN
JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia g CUIIBI TOKA MPU NapaluIeIbHOM COCIMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pEe3UCTOp.
Onpenenenre MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYUIEr0 Yepe3 JaMIOUYKy, OT
HaIpsDKEHMS Ha HEW.
Onpenenenue KIIJ[ narpeBarens.
HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TOJII TIOCTOSIHHBIX MAarHUTOB MPU HUX OOBEAMHEHUH U
pa3iciICHUHN.
HccnenoBanue nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThI, AEMOHCTPUPYIONIUE 3aBUCHUMOCTh CHUJIbI B3aUMOJEHCTBHUSI KaTYIIKUA C
TOKOM M MarHuTa OT CHJIbI TOKA M HAIlPaBJICHUS TOKA B KaTYIIKE.
N3ydenue neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOIBUTATEIIS.
Nsmepenne KII/] anexrpoaBuraTeabHON yCTaHOBKH.
ONBITHI IO UCCIIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHOM MHAYKIUU: UCCIEIOBAHUE
W3MEHEHUM 3HAYEHUS U HAIIPaBJIEHUS MHAYKIMOHHOTO TOKA.



9 KUIIACC

Pa3znen 8. Mexanudeckue siBJIeHUsI.

Mexanuueckoe aABwkeHue. MarepuanpHas Touyka. Cucrtema OTCU€ra.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBHWKEHHUsA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOE NpsMoiInHEHOE nBMKeHUE. CpelHsss 1 MTHOBEHHAs
CKOpOCTb T€Ja TP HEPABHOMEPHOM JIBH>KCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOiMHEHHOE BHkeHHe. (CBoOoaHOE
nageHue. OnbITel [ anues.

PaBHOMepHOE ABMkeHHE 1O OKpyxHOcTU. Ilepuox u vacrora oOpaiieHUs.
JIuneliHas U yriaoBas CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBeiit 3akoH HeroTroHa. Bropoi 3akoH HeroroHa. Tpernii 3akoH Herotona.
[IprHIMI Cynepno3uLIAN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CHUla
TPEHUs IOKOs, IPYIUe BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOPEHHE CBOOOJHOTO
nageHus. J[Bwxenne mianer Bokpyr Comnnua. IlepBas kocmumyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TEJIA ¢ 3aKPEIIEHHON OCBIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. 3menenne nmnyiibca. IMIynbCc cuiibl. 3aKOH COXpPaHEHHMS
UMITyJibca. PeakTHBHOE NBUKEHHE.

Mexannyeckass paboTta W MOIIHOCTh. PaboTa cui TsKecTH, yHpyrocTw,
TpeHus. CBs3b 3HEpruu u padotsl. [loTeHnmanbHast FHEPrus Tena, MOAHATOrO Hajll
IIOBEPXHOCTHIO 3eMiH. [loTeHInanbpHas sHEprus ckaTtoi npyxuHel. Kunertnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXAaHUYECKOU
SHEPIUu.

Hemoncmpayuu.

HabitoieHne MexaHn4eckoro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEl OTCUETA.
CpaBHeHME MyTel U TPACKTOPUI ABUKEHUS OJHOTO U TOT'O 7K€ TEJIa OTHOCUTEIILHO
pPa3HBIX TEJI OTCUYETA.

N3mepenne cKkOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanne npu3HAKOB PaBHOYCKOPEHHOTO IBUKEHUS.

HabutoieHne ABMKEHUS Tesa M0 OKPY>KHOCTH.

Halnronenue MexXaHWYECKUX SBJICHHM, NPOUCXOIAIIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ pPAaBHOMEPHOM M YCKOPEHHOM JIBUKEHUM OTHOCUTEIBHO
KaOuHeTa (HU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U ACHCTBYIOLIEN HA HETO CHIIBI.
Ha6utoieHue paBeHcTBa CUIT TPU B3aUMOJIEUCTBUN TEIL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHUH.



[Iepenaua ummyJibca Ipy B3aUMOJEHUCTBUU TEIL.

IIpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEN.

CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Habmoienne peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUH ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHre MEXaHUYEeCKON SHEpPruv MpH [BWKEHUM Tejla MOojA JAeHCTBUEM
PYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa JUlsl pa3roHa U JaJIbHEMIIEr0o paBHOMEPHOIO JBUKEHUS
HIapUKa WINA TEIEKKH.

Omnpenenenre cpeHe CKOPOCTH CKOJIbKEHUS OpyCKa WM ABUKEHUS IIapuKa 10
HAKJIOHHOU IIJIOCKOCTH.

OnpeneneHrne yCKOpEHUsl Tela NP PaBHOYCKOPEHHOM JIBH)KEHHH 10 HAKJIOHHOMW
IUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBHYKEHUN
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIDKEHWH 0O€3 HadajabHOU
CKOPOCTH MYTH OTHOCATCA KakK pPsiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOILLWE
IIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CUJIBI TPEHHSI CKOJBXEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUSI.

Omnpenenenne korhUIIMEeHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenne pabOThl CWIIBI TPEHHUST IPU PABHOMEPHOM [JBHKEHUM Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIBI YIIPYTOCTH IPHU MOABEME Tpy3a € UCIOJIb30BAaHUEM
HEMOJIBMXKHOIO U MOABUKHOTO OJIOKOB.

N3yueHune 3aK0HAa COXpaHEHHsI SHEPTHUM.

Pa3zngen 9. MexannuecKkue KoJIe0OaHHUA W BOJIHEBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHO/,
4acToTa, aMIUINTy1a. MaTteMaTHuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIrUH NP KOJIeOATETbHOM JBUKECHHUH.

3aryxaromue — konebaHus.  BbpIHyxzaeHHble — KojeOaHusa.  Pe3onasc.
Mexanuueckue BosiHbl. (CBoicTBa MexaHWdeckux BoJH. [IpoponbHbie U
nornepeyHble BOJHBI. [[nMHA BOJHBI M CKOPOCTh €€  pacrnpoCTpaHEHUS.
MexaHnuecKkue BOJIHbI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.



Hemoncmpayuu.

HaGnronenue xonebanuii Te1 moj ASUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habnronenue koneGanuii rpy3a Ha HUTH U Ha NIPY>KUHE.

Halnronenue BbIHYKIEHHBIX KOJEOaHUI U pe30HaHCcA.

Pacnpoctpanenue npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre 4acTOThI M eproa KoJIeOaHU MaTEMaTHYECKOI0 MasTHHUKA.
Omnpenenenre 4aCTOTHI M MIEpUoia KoJieOaHUN MPY>KUHHOTO MAasSTHUKA.
UccnegoBanue 3aBUCMMOCTH TIEpUOJia KOJIEOAHHI TTOJIBEIIEHHOTO K HUTHU I'py3a OT
JUTUHBI HUTH.

HccnegoBanne 3aBUCMMOCTH MEpUOAa KOJEOaHMM NPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH NepHoJa KojeOaHul Ipy3a, MOJABEIIEHHOTO K HUTH, OT
MAaccChl rpy3a.

OneITl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh NEPHOJA KOJEOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a 1 KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHs CBOOOHOTO MaACHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
3JIEKTPOMATrHUTHBIX BOJH JJIs COTOBOM CBSI3H.

OnekTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOJHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

N3yuenune cBONCTB AIEKTPOMATrHUTHBIX BOJH C MOMOIIbI0 MOOMIIBHOTO TeledoHa.

Paszpnes 11. CBeToBbIC SABJICHUS.

JlyueBas  Mogmenp  cBera.  Mcrounumkm — ceera.  [IpsmosmnHenHoe
pacnpoctpaHeHue cBera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [Lnockoe
3€pKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHusi cera. [lonHoe BHYTpeHHee
oTpaxkeHue cBeTa. lMcrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.



Jlunza. Xonm myweit B numH3e. OnrTuyeckas cucrema (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckas cucteMa. biam3opykocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel Hblotona. Croxxenue
CIIEKTpaJIbHBIX LBETOB. /(nucnepcust ceera.

Jemoncmpayuu.

[IpssiMosMHEMHOE PACTIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n3o0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Onrtuueckuii CBETOBOI.

Xon nyuel B coOuparonieit JInH3e.

XO0J Iy4yel B pacCEeMBAIOIIEH JINH3E.

[Tomydenne n300paxeHnii ¢ TOMOIIBIO JIMH3.

[Tpunnun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.
Mopenb rinasa.

Pa3noxenue 6enoro cBera B CIEKTP.

[Tomyuenue 6emoro cBeTa MpH CIIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

Hccnenoanne 3aBUCMMOCTH yIJIa OTPAKEHUS CBETOBOTO JIy4Ya OT yTJia MaJICHHUS.
N3ydenune xapakTepucTUK N300pakeHUs MpeMeTa B INIOCKOM 3epKaJie.
HccnenoBanune 3aBUCMMOCTH yIJia MPEIOMIICHUSI CBETOBOTO JIy4a OT Yria NajeHUs
Ha IPAHHUILIE «BO3AYX—CTEKIIO».

[Tomyuyenue n300pakeHni ¢ TOMOIIBIO COOMPAIOIICH JINH3HI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOUpPAIOIIEH JTUH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITHI IO BOCHPUATHIO LIBETA MPEAMETOB MPU UX HAOJIOJECHUU Yepe3 I[BETOBBIC
bUIBTPEL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noraonieHue cBera aroMoM. KBanTel. JInHelyaTsie CIEKTPHI.

PannoaktuBHOCTh. Alnb(da, OeTa- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmoxens aromHoro sngpa. HM3zoromsl.  PannoakThBHBIE
npeBpauieHus. [lepron monypacmana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO MU MAacCOBOIO YHUCEIL.
DHeprusi CBsI3W aTOMHBIX siaep. CBsI3b Macchl W SHEpruu. Peakuun cuHTE3a U
nenenus saep. Ucrounuku sneprun CostHIla U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPagMOAKTUBHBIX W3JyYEHUW HA JKHUBBIC
OpraHU3MBI.



Hemoncmpayuu.
CnexTpbl U3Ty4eHUS U MOTJIONIEHNUS.
CrexTphl pa3IuYHbIX a30B.
CnekTp Bogopo/a.
Ha6nronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3ZUPYIOUTUX U3ITYUYEHUH.
Perucrpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaOnronenue CriiomHbIX ¥ IMHEHYATHIX CIIEKTPOB U3ITYUYECHUS.

UccnenoBanne TpekoB: WU3MEPEHUE SHEPIUU YAaCTUIBI MO TOPMO3HOMY IyTH (MO
dboTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOPHTEIBLHO-00001IAXOIIMIA MOAYIb.

[ToBTOpHTENHEHO-0000MAIOIINIT MOy b NIPEAHA3HAYEH IS CHCTEMATH3allun
U  0000IIeHHsT TPEIMETHOTO  COACpKaHWA ©  OMNbITa  JICSITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs MOJATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke s oOydaromuxcs,
BBIOPABIIIAX 3TOT YUEOHBIN MPEIMET.

[Ipy u3ydyeHUn JAHHOTO MOMAYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
NESITETLHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTECTBEHHOHAyYHasi TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCJICIOBAHUS
SIBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSICHATH (Pu3nyeckue
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HaHWs, pelaTh 3aJadyd, B TOM YHCIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIC.

[IpyHUMIIHATBHO JESITEIIbHOCTHBIN XapaKTep JAHHOTO pas3fielia peaanu3yeTrcs
32 Ccu€T TOro, 4YTOo OOy4YaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBACHSITH
dbu3ryuecKue SBICHUS B OKPY’KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;

WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
Yyucye AJsl IPOBEPKU TUIOTE3 U MOTYUCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HambOJee BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCTOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
SHEPIuu.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMPaBICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbTare uzydyenus Gu3MKu Ha ypOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHMs
y oOyuaronierocst 0yiyT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
Y4acTH:
1) naTpMOTHYECKOT0 BOCIIUTAHUSA:
— MpPOSIBJIICHHE HMHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOM
(u3HUECKON HAyKH;
— IIEHHOCTHOE OTHOIIICHHUE K JIOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:
— T'OTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYUMBIX U
TUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHHUEM JIOCTIKEHUN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO-ITUYECKUX TMPUHIUIIOB B JACSATEIBHOCTU
YYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS:
— BOCTIPUATHE D3CTETUYECKHX KAdyeCTB (PU3MYECKON HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O IMO3HAHMS:
— OCO3HAHHE IEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHUpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BaXKHEHIIIEH COCTABIIAIONIEH KYJIbTYPbI;
— pa3BUTHE HAy4YHOH JI0003HATEIBLHOCTH, HWHTEpEca K UCCIEeI0BaTEIbCKON
NESTENHHOCTH;
5) dopMupoBaHus KYJIbTYPbI 310POBbSI U SMOIMOHAJIBLHOTO 0JIATONOJYYMS:
— OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a JKH3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBUil O€30MacHOrO TOBEJCHUSI Ha
TpPaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUYECKUM M TEIUIOBHIM OO0OpYJIOBAaHHEM B
JIOMAIITHUX yCIIOBUSX;
— copMHUPOBAaHHOCTH HaBbIKa pedieKcuu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKoro K€ IpaBa y APYyroro 4eioBeKa;
6) Tpy10BOr0 BOCIIMTAHMSI:
— AaKTHMBHOE YYacTHe B pENICHUWH TMPaKTHUUECKHX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alluM, ropoja, Kpas) TEXHOJOTHYECKOU U COIUaIbHON
HAIPaBJICHHOCTH, TPEOYIOIMUX B TOM YUCIE U (PU3NUECKUX 3HAHUIA,
— WHTEPEC K MPAKTUIECKOMY H3yUYCHHIO TPOo(deccHii, CBSI3aHHBIX ¢ (PU3UKOM;



7) IK0JIOrH4eCKOro BOCIIMTAHUSA:

— OpUEHTalMs Ha TPUMEHEeHHE (U3UUYCCKUX 3HAHUM JIJIsl PEIIeHUs 3a7a4 B 00J1acTH
OKpYXaroUEel Cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPY KAIOILIEN CPEbI;

— OCO3HaHHE TJIOOAJTBLHOTO XapakKTepa SKOJOTHYSCKHX NPOoOIeM M IyTeld HX
pelieHus;

8) amantaumu K M3MEHAKWINMMCH YCJIOBUSM COLHMAJBHON M NPHUPOIHOH
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICHCTBUH IIPH BBITIOJIHEHUN MCCICAOBAHUMA U IIPOCKTOB
(br3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

— TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Y€pe3  MPAKTUYECKYIO
JIeSITEIIbHOCTD;

— MOTPeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHCIE (POPMYJIHPOBATH
U7ICH, TIOHSATHS, TUTIOTE3bI O (PU3MUCCKIX OOBEKTAX U SBJICHUSIX;

— OCO3HaHME NEPUITUTOB COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEW B 00JIacTH
bus3uKy;

— IJTAHUPOBAHHUE CBOETO PA3BUTHUSI B TPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUM;

— CTPEMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3aUMOCBSI3M MPUPOBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OILICHKa CBOMX JCHUCTBUM C YYETOM BIMAHUSA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOKHBIX TJIOOAJIBHBIX MOCIICICTBHIA.

METANPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpaMMbl M0 (U3WKE Ha YpPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y oOyyvaromierocs 0yayT chopMUpOBaHb MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIOYAIOIINE TTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4YCOHBIC  JCHCTBHS,  pETyJISTHBHBIC
YHHUBEpCaJIbHBIC yUeOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBrle JJornyeckne AeicTBUA:
BBISIBIISITh U XapaKTePU30BaTh CYIIECTBCHHbBIE TPU3HAKH OOHEKTOB (SIBJICHUM);
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpHU3HAK KIACCU(PUKAIIUA, OCHOBAHHUSA IS
000011IeHNS U CpaBHEHUS,
BBISIBIISITh  3aKOHOMEPHOCTH M TIPOTHBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJTFOICHUSX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHUSIM;



BBISIBIISITh IPUUMHHO-CJIC/ICTBEHHBIE CBSI3H MPU MU3yYCHUH (DU3UUYECKUX SBICHHUUN U
IIPOLIECCOB, JIeNIaTh BBIBOJBI C HCIOJIb30BAHUEM JEAYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKIIOUCHUH, BBIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3HMUECKUX BEJINYNH;
CaMOCTOSATENILHO BBIOMpATh CHOCcO0 pemeHus y4eOHOW (GU3WYEeCKOW 3amadu
(cpaBHEHHE HECKOJBKMX BAPUAHTOB PEIICHHUS, BHIOOP HaMbOOJee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTeIbCKNe 1eiiCTBHUS:
WCIIOJIB30BaTh BOTIPOCHI KaK UCCIIEA0BATEIIbCKUH HHCTPYMEHT MTO3HAHMS,
POBOJUTH TIO CAMOCTOSATEIHFHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJBIIOE UCCASA0BAHNE (PU3UUECKOTO SIBICHUS;
OLICHUBATh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh MH(OPMALIMIO, MOTYYEHHYIO B
XO0/JIe UCCIICTOBAHMS HITH DKCIICPUMECHTA;
CaMOCTOSITeNIbHO (popMynupoBaTh 000OIEHHS W BBIBOJBI 1O pe3ysibTaTaM
IPOBEIEHHOTO HAOIOCHUS, OTIBITA, HCCIICIOBAHUS;
IPOTHO3UPOBATh BO3MOXKHOE JasibHEHIIee pa3BUTHE (PU3NUYECKHX MPOIIECCOB, a
TaK)K€ BBIJBUTaTh MPEANOJOXKEHUS 00 HMX pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora ¢ nuHpopmanueii:
IPUMEHSTh Pa3IUYHbIE METOJbI, HHCTPYMEHTHI M 3alPOChl MPHU MOUCKE U 0TOOpe
uHbOpMAIIMU WIM JAaHHBIX C Y4E€TOM TMPEAJIOKEHHOW Y4yeOHOU Qu3nyecKkon
3aJ1a4u;
aHAIM3WPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETUPOBATh  MHGOOPMAIIHIO
Pa3TUYHBIX BUIOB U (OPM MIPEACTABICHHUS;
CaMOCTOSTENILHO BHIOMpATh ONTUMAIBHYIO (OpMY MpeCcTaBICHUS HHGOPMAIINH U
WUTIOCTPUPOBATH pElIaeMble 33/1a4l HECJIOKHBIMU CXEMaMHM, IMarpaMMaMiu, HHOU
rpaduKoi U ©X KOMOUHALIUSIMU.

KoMMyHHKATHBHBIE YHHUBeEpPCAJIbHbIE YUeOHbIE TeiCTBUA:
B XOJIe OOCYXJIeHHUsS y4eOHOTO MaTepHalia, pe3yJbTaToB JIA0OpAaTOPHBIX padoT U
IIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMbI U BBICKA3bIBATh
ujied, HalleJICHHbIE Ha pEIICHUE 3a/laud W TOoJJiepKaHue OJlaroKeaaTelbHOCTU
OOIICHMS,
COTIOCTaBIIATh CBOM CYXKJICHHSI C CYXIACHUSMHU JPYTAX YYACTHHKOB JIHAAJIOTa,
0OHapyKUBaTh PA3JIMUNE U CXOJCTBO MO3UITUH;
BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;
nyOJUYHO TIPEACTABISTh PE3YJAbTAaThl  BBIITOJIHEHHOTO (DM3UYECKOTO  OIbITa
(9KCTIEpUMEHTa, UCCIIEOBAHUS, TIPOEKTA);
NOHUMAaTh ¥ WCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATBHOU
paboTHI IPU PEIICHUN KOHKPETHOM (PU3NYECKON TPOOIEMBI;



NPUHUMATH IIEJIM COBMECTHOM IEATEIbHOCTH, OPTraHU30BLIBATh JEHCTBHUS 1O €&
JOCTIDKCHHIO:  PacHpelesaTh poJid, OOCYXJaTh TPOILECCHl W Pe3yibTaThl
COBMECTHOM pabO0Thl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;

BBITIOJTHATH CBOIO YacCTh PabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaITPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C APYTUMH YICHAMH KOMaH/IbI;
OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOMUK MPOJYKT II0 KPUTEPHSIM,
CaMOCTOSTEIILHO COPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe eiCTBUA

Camoopranusanus:
BBISIBIISATE TIPOOJIEMBI B JKM3HEHHBIX W YYCOHBIX CHUTYAIlUAX, TPEOYIOMIMX IS
penrennsi pU3NIECKUX 3HAHWM;
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJX0JaX MPUHATHUS pelieHui (MHIUBUyaIbHOE,
NPUHATHC PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIION);
CaMOCTOSTEIILHO COCTABJIATh AITOPUTM pPEIICHUs (U3MUYECKOW 3a7aud WU IIaHa
WCCJICIOBAHUS C YYETOM HMMEIONIUXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh MpeJIaraéMble BapUaHThI PEIICHHM;
JieNnaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:
JlaBaTh aJICKBaTHYIO OLICHKY CUTYyaIluu U Tpe/jiararh IiaH ¢€ N3MCHCHHS,
OOBSCHATh TIPUYHMHBI JTOCTHRKEHUS (HETOCTIDKCHHS) PE3yJIbTaTOB JACSITEIBHOCTH,
JaBaTh OIICHKY NIPHOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS
(U3NYECKOTr0 HWCCIIEeNOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
W3MCHMBIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEJIN U YCIOBHSIM;
CTaBUTh ce€0s HA MECTO JIPYyroro 4YeJoBeKa B XOJ€ CIopa WM JUCKYCCHU Ha
HAYYHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPECHHUS U JIOTHKY JPYTOro;
NpU3HABaTh CBOE MPAaBO HAa OMIMOKY NPH pelmeHWH (PU3NYECKUX 3ajad Wik B
YTBEP)KICHUSX HA HAyYHBIE TEMBI U TAKOE K€ MPaBO JPYTroOro.

INPEAMETHBIE PE3YJIBTATBI

K xonIty oOydenus B 7 KJjiacce MpeaMETHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIINXCS YMEHUM:
UCIIOIb30BaTh IOHATHS: (PU3HMYECKHE W XUMHUYCCKHE SBJICHHUS, HAOIIOJEHUE,
AKCIICPUMEHT, MOJIe]Ib, THIIOTe3a, CAWHHUIBI (DU3UYCCKUX BCIHMYMH, AaTOM,
MOJIEKyJla, arperaTHble COCTOSHMS BellecTBa (TBEpIOE, JKUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBWKCHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOIHHEHHOER),



TpaeKTOpusi, paBHOJECHCTBYIOIAsl cuia, nedopmanusa (ympyras, IiacTUYeckKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

paznmuuath sBieHUS (nuddys3us, TENIOBOE JBMKEHUE 4YacTHIl BeIIECTBa,
paBHOMEPHOE JIBIKEHUE, HEPAaBHOMEPHOE JBIKEHUE, WHEPIHs, B3aUMOJACHCTBHE
T€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OChIO BpallICHHs, Iepeaada
NaBJCHUS TBEPABIMU TEJIAMH, XKUIKOCTIMU W Ta3aMu, aTMoc(epHOe HaBlIeHHE,
IUTABaHWE TEJ, MPEBpAICHUs] MEXaHWYECKOW OHHEPruH) IO OMUCAHUI0 HX
XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOMIMX JaHHOE
duznyecKoe SABICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUYECKHX SIBICHUW B OKPYKAIOIIEM
MUpE, B TOM yucie (U3UYECKUE SIBIICHUS B MPUPOJE: MPUMEPHI JBMKCHHUS C
Pa3IUYHBIMKA CKOPOCTSIMHU B )KHBOW M HE)KUBOU MPUPO/IC, ACHCTBUE CHUIIBI TPEHUS B
OpUpOJIe W TEXHHKE, BIMSHHE aTMOC(HEpPHOTrO MaBJICHHS Ha >KMBOW OpraHU3M,
IUTaBaHUE PHIO, PhIYArdl B TEJIE YETOBEKA, MPH 3TOM IEPEBOIUTH MPAKTUICCKYIO
3a/auy B Y4eOHYIO, BBIICNATH CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3UUECKHUX
SIBJICHUM;

ONHCHIBATh HW3YYCHHBIE CBOWCTBA Ten W (U3WUECKHE SIBJICHHUSA, WCIOIb3Ys
¢usnyeckue BeMMUMHBI (Macca, 0O0BEM, IUIOTHOCTH BEIIECTBAa, BpeMs, IMYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YMPYTOCTH, CHJIA TSKECTH, BEC Teja, CHUiia
TpeHus, AaBieHUe (TBEPAOrO Tena, >XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHu4yeckass paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI, Kod(dduimeHt
MIOJIC3HOTO ICUCTBUSA MEXaHMU3MOB, KHHETHYECKasl U TOTCHIIMAIbHASI SHEPT U ), TIPU
OTHCAHUM TPABWIBHO TPAKTOBATh (DU3UYCCKUN CMBICT HCIOIB3YEMbIX BEIMYHH,
uxX OOO3HAUeHUS U EAUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIOLIUE JTAHHYIO (DU3NYECKYIO BETUYUHY C APYTMMH BEIMYMHAMU, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (hU3MUECKHUE SBJICHHS W TPOIECCHI, HCIOIb3Ys
npaBUiia CIOXKEHUsl Cuil (BIOJIb OJHOM mIpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMmesa, MPaBUIIO paBHOBecHsl phiuara (0J0Ka), «30JI0TOE TMPABUIION
MEXaHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKOW DSHEpPruu, NpH HTOM JaBaTh
CIIOBEeCHYI0 (OpPMYIHpPOBKY 3aKOHa W 3alUChIBAaTh €r0 MaTeMaTH4YecKoe
BBIPAKCHUC;

OOBSACHATh (DM3UYECKUE SIBICHUS, MPOIECCHI M CBOMCTBA TEJ, B TOM YHCJIE W B
KOHTEKCT€ CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBISBISATH
IPUYUHHO-CJICICTBCHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JTOTMYECKUX IIIaroB
¢ onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHUM, (PU3NUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amauyd B 1—2 JEHCTBUA, MCMOJIB3Ys 3aKOHBI U (DOpMYIIHI,
CBA3BIBAIONIME (PU3MUYECKHE BEIIMYMHBI: HAa OCHOBE aHaju3a YCIOBUS 3a/auu



3aMUChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKUE BEIUUMHBI B HOPMYIIBI U
IIPOBOJUTH PACUYEThl, HAXOAUTh CIPABOYHBIE JaHHBIE, HEOOXOIUMBIE JJI PELICHUs
3a/1a4, OLIEHUBATh PEATTMCTUYHOCTD MOTYYEHHON PU3NYECKON BETUYNHBI;
pacno3HaBaTh MpPOOJEMbI, KOTOPHIE MOXHO PELIUTh IPH MOMOIIM (PU3HUECKUX
METOJIOB, B OINMCAHUM HCCIIEIOBAaHUS BBIIEIATH IMPOBEPSEMOE IPEAINOIOKEHNE
(rumoTesy), pa3inyaTh U MUHTEPIPETUPOBATH MOJYUYECHHBIH PE3ybTaT, HAXOAUTh
OIIMOKH B XOJI€ OIbITA, JIeJaTh BBIBOJIBI 110 €0 pe3yjbTaTaMm;

IPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUNA WIN (PU3NYECKHUX
CBOMCTB Ten: (opMyiaHpoBaTh MpPOBEpSEMbIe MPEANOIOKEHHS, COOHpPATh
YCTAaHOBKY M3 MPEJIOKEHHOrO0 O0OpYy/IOBaHUS, 3alUChIBaTh XOJ ONbITa U
(bopMyIMpPOBATH BHIBOIBI;

BBINIOJIHATD MPSAMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tea, 00bEMA, CUIIbI
U TEMIIEpaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJJaHHON aOCOIOTHOM MOTPEIIHOCTH
VU3MEPECHUN;

IIPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3UUECKOI BEIMYUHBI OT APYron
C HCIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUU (3aBUCMMOCTH IIyTH PABHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JBMXKCHMS TEJA, CHJIbI TPEHHSI CKOJIbKEHHS OT
Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS
OT IUIOLIAAU CONPUKOCHOBEHUS TE€J, CWJIbl YIPYTOCTU OT YIJMHEHUS MPY>KUHBI,
BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOrpYKEHHOM YacTU Tela U OT IJIOTHOCTU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Te€Ja, OT IIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJI0, YCIOBUMN TUIaBaHUS TEJ, YCIOBUIM paBHOBECHUS pblyara u OJOKOB),
y4acTBOBaTh B IUIAHHPOBAHMM y4€OHOTO MCCIEAOBaHHUs, COOMPATh YCTAaHOBKY U
BBITIOJIHATh ~ M3MEPEHUs, Clenys MpeAJIoKEHHOMY IJIaHy, (PUKCHUPOBATh
pe3yibTaThl  MOJYYEHHOW 3aBUCUMOCTH  (DU3UYECKUX BEJIMYUMH B  BHUJE
OPEAJIOKEHHBIX Ta0nul W TpaUKoOB, JedaTh BBIBOABI MO pe3yJbTaTaM
UCCJIEIOBAHMSI;

IPOBOJUTH KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEILECTBA
KUJKOCTH U TBEPAOTO Teia, CHJIa TPEHUS CKOJIbKECHMS, [aBICHUE BO31yXa,
BBITAIKUBAIOIIAs. CUJIA, JEUCTBYIOIIAs HA TOTPYKEHHOE B JKUIKOCTH TEIO,
KOO(QOUIIMEHT  TOJIE3HOTO  JEHCTBUS  MPOCTBHIX  MEXAaHM3MOB),  CIEAys
OpeUIOKEHHON  MHCTPYKUMHU: TpU  BBINOJHEHMM  HW3MEpEHUN  coOupaTh
SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAYEHUE NCKOMOI BEJTUYUHBI;
coOno/IaTh MpaBWiIa TEXHUKHM O€30MaCHOCTU Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

yKa3bIBaTh TMPUHIUMBI JEUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JWHAMOMETpP, COOOIIAIOIIMEeCs COCyHIbl, OapoMerp, pblyar,
MOJIBMXKHBIN M HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepU30BaTh TPHUHIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOPOM Ha MX OMUCAHMS (B TOM YHUCIE: MOIIIMITHUKU, YCTPOUCTBO
BOJIONIPOBO/IA, TUIPABINYECKUN MPECC, MAHOMETP, BRICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), UCTOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UUYECKUX SIBIICHUN U HEOOXOUMBbIE
¢du3nuecKkre 3aKOHbI M 3aKOHOMEPHOCTH;
NPUBOJUTH MPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) NMPAKTUYECKOTO
WCIIOIb30BaHusl (PU3MYECKUX 3HAHUM B TMOBCEIHEBHOW >KU3HU I OoOecCTiCUeHUs
0e30MacHOCTH MpHU OOpallleHuHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOICTBaMH,
COXpAaHEHMSI 3JI0POBbS U COOJIIOACHUS HOPM 3KOJOTMYECKOTO TOBEACHUS B
OKPYKarolen Cpee;
OCYULIECTBJISATh OTOOP MCTOYHUKOB MH(pOpMainuu B MIHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUU U MYTEM
CpPaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIACIATH UH(POPMAIUIO, KOTOpAs SBISIETCS
MIPOTUBOPEYHBON MITH MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh TMPU BBIMIOJIHEHUMH YYEOHBIX 3aJaHUM  HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3MYecKoro cojaepaHusi, CIpaBOUYHbIE MaTEpHalbl, PECYpChl CETU
WNutepHer, BiafeTh MNpuEéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(OpMaIKU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHBIE KpPAaTKHWE MUChbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2—-3 uCcTOYHUKOB MH(pOpMAIUU (PU3NYECKOTO COAEPKAHUS, B TOM YHUCIIE MyOIMYHO
JenaTh  KpaTKhe COOOIIeHUsT O pe3yjibTarax IPOEKTOB WM  Y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIOJIB30BAaTh W3YYCHHBIN MOHATUHHBIN
amnmnapar Kypca (pU3nKu, COMPOBOXK/IaTh BBICTYIUICHUE TIPE3CHTAIUEH;
OpU  BBIMOJHEHWUW YYEOHBIX TMPOEKTOB U  HCCICIOBAaHUN  paclpenessiTh
00s13aHHOCTH B TPYyNIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH, CICAUTH 32
BBLIITOJIHCHUEM IIJIaHA JEHCTBUM, aJCKBaTHO OIICHUMBAThL COOCTBEHHBIM BKJIAJ B
NEATENbHOCTh TPYIIbI, BBICTPANBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
YUYUTBIBASI MHEHUE OKPYKAIOIINX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BATh MOHSATHUSA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE aTOMOB
¥ MOJICKYJI, arperaTHbIC COCTOSTHUSI BEIECTBA, KPUCTAJUTMYECKHUE W amopdHbIe
TeJIa, HACBIIICHHBIM W HEHACBHILICHHBIN Map, BJIAXKHOCTb BO3AyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPI'Usl, TEIJIOBOM JIBUTATElIb, JIEMEHTAPHBIN JIEKTPUUYECKUI 3apsi,
3JIEKTPUYECKOE T10JI€, TPOBOJHUKUA U JAUIJIEKTPUKH, TTOCTOSHHBIN JICKTPUUECKUI
TOK, MArHUTHOE TIOJIE;
pas3inyarth sIBJIEHUS (TEIUIOBOE pacUIMpPEHUE U CKaTue, Terionepeaaya, TerioBoe
paBHOBECHE, CMayMBaHWE, KANWUISPHBIEC SBJCHHS, HCHAPEHUE, KOHJECHCALMS,
IUTaBJICHWE,  KpUCTau3anus  (OTBEpJEBaHUE), KHUIIEHHE, Terionepenaya



(TEerIOnpPOBOJHOCTb, KOHBEKIUS, U3JyYEHHeE), AIIEKTPHU3ALUS Tel,
B3aMMOJEHCTBUE 3apSA0B, NEUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJIECTBHE MAarHUTOB, JEHCTBUE MATHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
ANIEKTPOMATrHUTHAs WHAYKLUS) 1O ONHCAHMIO HMX XapaKTEpHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3MUYECKHX SIBICHUW B OKPY’KAIOIIEM
MUpE, B TOM YUCJIe PU3NYECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIE ABJICHHUSI B MPUPOJE, KPUCTAILIBI B MpHUpoe, u3nydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa,
JJIEKTPUYECKHE SBJICHHUS B aTMocdepe, 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apeid MmoarocoB, pojb MAarHUTHOTO MOJIS JUIs )KM3HU Ha
3emiie, MOJNSIPHOE CHUSHHME, MPU STOM NEPEBOAUTH MNPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIACISThH CYyIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBIICHU;
ONUCHIBATh HU3YYCHHbIE CBOMCTBA Tel W (U3HUECKHUE SIBJICHHUS, HCIOJb3Ys
¢usnyeckue BEIUYMHBI (TemrepaTypa, BHYTPEHHSS SHEprus, KOJIUYECTBO
TEIUIOThI, YAENIbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA IUJIABIICHUS,
yAelbHas TEIJIOTa MapooOpa3oBaHUs, yJeJdbHAas TEIUIOTa CropaHusi TOIUIMBA,
KOO(POUIIMEHT TOJNE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTENbHAs
BJIQXHOCTh BO3AyXa, DJIEKTPUYECKHM 3apsi, CHJAa TOKA, DJIJIEKTPUUYECKOE
HaIpsKEHHWE, CONMPOTHUBJIEHUE MPOBOJIHKKA, YJIETbHOE COMPOTHBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKa), MpPH OINUCAHWU MPABUIBHO
TPaKkTOBaTh (PU3UYECKUNA CMBICH HCIOJIb3YEMbIX BEJIUYMH, OOO3HAYEHUs U
eIUHUIBl (DU3MYECKUX BEJIUYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(u3NYeCKy0 BEIMUYMHY C APYTMMHU BEIUYUHAMHU, CTPOUTH I'paUKU H3yUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJINYUH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3MUYECKHE SBJICHHUS U MPOLIECCHI, MCIOIb3YS
OCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHHS BEUIECTBA,
OPUHIMUI CYHEPIO3UIMHU NoJIeld (Ha KAa4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsana, 3akoH OMa i ydacTka 1end, 3akoH /[xoyns—JIeHna, 3aKoH coXpaHeHUs
SHEPTUH, MPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIMKCHIBATH €rO
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYaLHH IPAKTUKOOPHUEHTHPOBAHHOTO xapakrepa: BBISIBJISITh
NPUYUHHOCIIEICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX I11aroB ¢
ornopoit Ha 1—2 U3y4YeHHBIX CBOMCTBA (U3UUECKUX SBJICHUN, PUINYECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemats pacu€THble 3adauyd B 2—3 JEHCTBUS, UCHOJIB3YS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaOIME (PU3MUYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3ajaydu
3alUChIBaTh KPATKOE YCIIOBHUE, BBIABISATH HEAOCTATOK [AHHBIX MJISI PELICHUS



3alaud, BBIOMpPATh 3aKOHBI U (OPMYJbI, HEOOXOIWMBbIE IS €€ pEeIICHuUs,
IPOBOJNUTH PAacUYETHl U CPABHUBATH MTOJIyUEHHOE 3HAUEHUE (PU3NUECKON BEIUYUHBI
C U3BECTHBIMU JAaHHBIMU;

pacno3HaBaTh MpPOOJEMbI, KOTOPHIE MOXHO PELIUTh IPH MOMOIIM (PU3HUECKUX
METOJIOB, HCIOJb3ysl ONHCAHWE WCCIENOBAaHUS, BBIICIATH IPOBEpsieMOe
IPEIOJI0KEHNE, OLIEHUBATh MPABUIBHOCTD MOPSAJIKA MPOBEACHUS HCCIEI0BaHuU,
JIeNaTh BBIBOIBL;

IPOBOANUTH OMBITHI N0 HAOMIOACHHUIO (U3MUYECKUX SBICHUN WM (PU3UIECKIX
CBOMCTB Ten (KamWwUISpHbIE SIBICHUS, 3aBUCMMOCTH JAaBJICHHS BO3AyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH TMpOIlecca OCThIBAaHUSI W HarpeBaHUs INpU
U3IYYEHUH OT I[BETa M3JIydaroliel (MOIJIOMIAoIE) NOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJIbI OT TEMIIEPaTypbl JKUJIKOCTH M IUIOIMIAAM €€ IMOBEPXHOCTH,
ANEKTPHU3aLUs Tel U B3aUMOJICUCTBHE AIEKTPUUYECKUX 3aps/iOB, B3AUMOJEHCTBUE
NOCTOSTHHBIX MAarHUTOB, BU3YyaJH3allisl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JeHCTBUSI MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA AJIEKTPOABUraTENs MOCTOSHHOIO TOKAa): (pOpMYJIMPOBATH IPOBEPSEMbIE
IPEANoNOXKEHUsA, CcOOUpaTb YCTAHOBKY U3 MPEMJIOKEHHOro 000pyaoBaHus,
OTHCHIBATH XOJ OTbITa ¥ (POPMYITHUPOBATH BHIBOJIBL;

BBIMOJHATh MPSAMBbIE H3MEPEHHUsI TeMIepaTypbl, OTHOCUTEIbHON BIIaKHOCTU
BO3/yXa, CUJIbl TOKA, HANPSKEHUsSI C HUCIIOJIb30BAHMEM aHAJOIOBBIX NMPUOOPOB U
JaTYNKOB (PU3UYECKUX BEITUYHMH, CPaBHUBATH PE3YyJbTaThl MU3MEPEHHUH C Y4ETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYUHBI OT IPYTron
C MHCIOJNBb30BAaHMEM MpPSAMBIX HM3MEPEHUH (3aBUCUMOCTb  CONPOTHUBIICHUS
OPOBOJHUKA OT €ro JJUHBI, IUIOIIAAM IIONEPEYHOT0 CEUEHUs U YJIENbHOIO
COMPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CUJIbI TOKA, MIIYIIETO Yepe3 MPOBOAHUK,
OT HampsHDKEHUST Ha NPOBOJHUKE, HCCIENOBAHHE IOCIEIOBAaTEIBHOIO U
napajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  HCCIEIOBAaHUE,
coOupaTh yCTAaHOBKY M BBINOJIHATH U3MEPEHUs, CIEAys MPEUIOKEHHOMY IUIaHy,
(uKCHUpOBaTh Pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE TaOIUI] U TpauKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEOBAHUS;

OPOBOAUTH  KOCBEHHBIE  HM3MEpeHHMs]  (PU3NYECKUX  BENIWYMH  (yAelbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJICHHE MPOBOAHMKA, paboTa U MOIIHOCTH
AJIEKTPUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUSI, COOUPATh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, CHEAysd MPEeMJIOKEHHOW WHCTPYKIMU, W BBIYUCIATH 3HAYCHUE
BEJIMYMHBI,

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH NpuU pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB ¢ ONOPOW HAa UX ONHUCAHMS (B TOM YMCIE: CUCTEMA OTOIUIEHMS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUETUMK DIIEKTPUYECKOU
SHEPIUU, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI
(mpuMepsl), NIEKTPUUYECKHE MPEAOXPAHUTEIN, JIEKTPOMArHUT, FIEKTPOIBUTaTENb
IOCTOSTHHOTO TOKa), MCIOJIb3Ys 3HAaHUS O CBOMCTBaxX (DM3MUECKUX SIBJICHUN U
HeoOxoauMble (PU3MUECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JABUTraTEIb BHYTPEHHETO CrOPAaHMS, JJIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKUX LENEeHl C MOCIeIOBATEIbHBIM U
napajjieibHbIM COEJAMHEHUEM D3JIEMEHTOB, pa3iinyas YyCIOBHbIE OOO3HAYEHUs
AJIEMEHTOB DJIEKTPUYECKUX LEIEH;
OPUBOJUTH MPUMEPbl (HAXOAUTh WH(GOPMALMIO O MPHUMEpPax) MPAKTHUECKOTrO
UCTIOJb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEIHEBHOW KW3HU JUIsl oOecredeHus
Oe3omacHOoCTH IpU oOpallleHuu ¢ NpuOopaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHUsl 3J0pOBbS W COONIOAEHUS HOPM DSKOJIOTMUECKOTO TMOBEIEHUS B
OKpYXKarolen Cpee;
OCYIIECTBIIATh MOUCK HMH(pOpManuu (HU3NUecKoro coaepkanusi B MHtepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUN U IyTEM CPABHEHMS JOIOJHUTEIBHBIX MCTOYHUKOB
BBIICNIATh MH(GOPMAIIMIO, KOTOpasl SBJISAETCS MPOTUBOPEUYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBIIOJHEHHH YYEOHBIX 3aJaHMM  HAay4YHO-IOMYJIIPHYIO
AUTEepaTypy (pU3MUecKoro conep)kaHus, CIpaBOYHBbIE MaTepuaibl, PECypChl CETU
WuTepHer, Bianere npuéMaMH KOHCIEKTUPOBAHMSA TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
CO37]aBaTh COOCTBEHHbIE MHUCHbMEHHBIE M KPAaTKHE YCTHbIE COOOIIEHHs, 00001mas
UHPOPMAIIMIO U3 HECKOJBbKUX HCTOYHUKOB (DU3MUECKOrO COJEp)KaHus, B TOM
quciie MyOJUYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHOW WM HUCCIEI0BATENbCKON
NEATEIIBHOCTH, IIPY 3TOM TIPAMOTHO UCIOIb30BaTh H3YyYECHHBIM ITOHATUWHBIN
anmnapar Kypca (pU3uKH, COPOBOXKAATH BBICTYIUICHUE MpPE3eHTAIUEH;
IPU BBITIOJIHEHUU yYEOHBIX MPOEKTOB M HCCIECIOBAHHA (PU3NYECKUX IMPOIIECCOB
pacrnpenenartb O0sS3aHHOCTH B TpyNNe B COOTBETCTBUU C IOCTABJICHHBIMU
3a7la4aMu, CJICAMTH 3a BBIIIOJHEHHEM IUIAHA JCUCTBUM U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ] B I€SITEILHOCTD IPYIINbI, BHICTPAUBATh
KOMMYHMKATUBHOE  B3aMMOJEWCTBHE, TPOSBIAL TOTOBHOCTh  pa3peruarhb
KOH(JIHKTHI.

K xoniy oOyudenus B 9 kiiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaAIOLIUXCS YMEHUI:



WCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCYETA, MaTepualibHasg TOYKa, TPACKTOPHSI,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTO  JIBWKEHHUsA,  nedopmamus  (ympyras,
MJlacTUYecKas), TPEHHE, IEHTPOCTPEMUTEIIPHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, HEHTP TAKECTU, aOCOIIOTHO TBEPAOE TEJIO0, LIEHTP TAKECTU TBEPIOTO
Teja, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWS W BOJHBI, 3BYK, HH(PPa3ByK H
yIBTPA3BYK, AJICKTPOMArHUTHBIE BOJIHBI, IIKajia JJEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JABbHO30PKOCTh, CIIEKTPHl MUCIYCKAHUS W TOIJIOUIEHUS, alibda,
OeTa- U raMMa-u3Ty4eHus1, U30TOIIbI, SiAEpPHAsl YHEPTETHKA,

pasznnyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE TMPSMOJHMHEHHOE JBIJKCHHE, CBOOOJHOE TajcHUE Tel,
PaBHOMEPHOE [IBIDKCHHE II0 OKPY>KHOCTH, B3aUMOJICUCTBUE TeJ, PEAKTHBHOE
JBIDKEHUE, KOoJeOaTeIbHOE ABMKEHHE (3aTyXalole U BBIHYK/ICHHbIC KOJICOaHuUs),
pE30HAHC, BOJIHOBOE  [IBIDKCHUE, OTpPaXXEHHE  3ByKa, MPSIMOJIUHEITHOE
pacrnpocTpaHeHHe, OTpPaXEHHE U TNPEJIOMIICHUE CBETa, IOJHOE BHYTpPEHHEE
OTPaXXEHHE CBETA, PA3JI0KEHHUE OCIOr0 CBETA B CIIEKTP M CIOKEHHUE CIIEKTPAThHBIX
I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTh, BO3HHUKHOBEHUE
JMHEWYATOro CHEeKTpa U3JIYUYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBJICHUE;

pacIio3HaBaTh MPOSBICHUE H3YYEHHBIX (U3UYCCKHUX SBICHUH B OKpY>KalOIIEeM
Mupe (B ToM umcie (GU3UYSCKHE SBICHHS B NPUPOJE: TMPUIWBBI U OTJIWBBI,
nBwkeHue 1iaHer COMHEYHOW CHCTEMBbI, PEAaKTHUBHOE JIBUKEHUE JKHBBIX
OpraHu3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMH, 3€MIICTPSCEHUE, CEHCMHUUYECKHUE
BOJIHBI, ITyHAMH, 9XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOIE, OMOTOTUYECKOE
JNEHWCTBUE BUIMMOIO, YIbTPAhUOICTOBOTO U PEHTTCHOBCKOTO H3JIyYCHHH,
CCTECTBCHHBIM paJuOaKTUBHBIN (POH, KOCMHYECKHUE JIy4d, paJdOaKTUBHOE
U3JIy4eHUEe TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PAJMOAKTUBHBIX HU3JIYYECHUU Ha
OpraHu3M 4YejOoBeKa), MPU ATOM NEPEBOAUTH MPAKTHUYECKYIO 3a7ady B YUeOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) U3HUUECKUX SBICHHM;

OTNHUCHIBATh H3YYEHHBIC CBOHCTBAa Tel M (U3WYCCKUE SBJIICHUSA, HCIIOJIB3YS
dbu3udyeckre BeIWYUHBI (CpEIHssi W MIHOBEHHasT CKOPOCTh Tejla TMpH
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, TIEpeMeleHre, My Th, YIJIoBas CKOPOCTh,
CUJia TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO MajeHUs,
BEC Tella, UMITYJIbC Teja, MMITYyJIbC CHIJIBI, MEXaHHUYeCKas padoTa W MOIIHOCTb,
NMOTEHIIMAJIbHAS DHEPrus Tejla, TOJHATOTO HaJ TOBEPXHOCTBHIO  3EMIIH,
NOTEHIIMAJIbHAS DHEPTHsl CXKATOM NPYKUHBI, KUHETUYECKass DSHEPrus, IOIHas
MeXaHU4YeCcKasl SHEPrus, IePUo U 4acToTa KoJeOaHU, JIIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCThb CBETa, MOKAa3aTeldb MPEIOMJICHUS CpEibl), MpH
OTNIMCAaHUM TPABUIBLHO TPAKTOBATh (YM3WUYSCKHUN CMBICI HCIIOIb3YEMBIX BEIWYHUH,
0003HaYeHUs © CAUHUIBI (QU3WYECKUX BEJIWYUH, HaXOAUTh (HOPMYIIbI,



CBSI3bIBAIOIIME JTAHHYIO (PU3UYECKYIO BEUUYHMHY C APYTMMHU BEIMUYMHAMHU, CTPOUTH
rpad¥K1 U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3MYECKHUE SBJICHHUS U MPOLIECCHI, MCIOJIb3YS
3aKOH COXPAHEHWs DSHEPIHHM, 3aKOH BCEMUPHOrO TITOTEHUS, IPUHLMUII
CYNEpIIO3ULIMKA CWJI, NPUHLIMI OTHOCHUTENbHOCTH ['anmmnes, 3akoHel HproTOHAa,
3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOHBl OTPAKEHUS U MPEIOMIICHHS CBETA, 3aKOHBI
COXpaHEHUs 3apsJ0BOTO U MACCOBOTO YHUCEN MPH SACPHBIX PEaKUHUsiX, MPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTHUYeCKOe
BBIPAJKEHUE;

OOBACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallul MNpPAaKTUKOOPUEHTHUPOBAHHOI'O  XapaKTepa: BbBIABIATh NPUYUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOH
Ha 2—3 W3Yy4YEHHBIX CBOMCTBA (PU3NYECKHUX SIBICHUH, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3aAaud (ONMHMpAIONIMECSs HAa CUCTEMY W3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE
aHaJM3a yCJIOBUA 3a/1a4d 3aMlKChIBATh KPATKOE YCJIOBHE, BBISBIISTH HEJIOCTAIOIINE
Wi W30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAMMBIC IS
pelieHus, MPOBOAUTH PACYETHl W OLIEHMBATh PEATUCTUYHOCTH IOJYYEHHOIO
3HaYeHUs PU3NYECKON BETUUHHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (U3HUUYECKUX
METOJIOB, HCHOJb3ysd OINHCAHWE HUCCJIEJOBAHMS, BBIACIATH IPOBEPAEMOE
IPEAINOI0KEHNE, OUEHUBATh MPABWIBHOCTh MOPSAAKA MPOBEACHUS HCCIEIOBAHUS,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIIBITOB;
IPOBOJANUTH OMNBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBUCUMOCTb IE€puoJa KoJeOaHWi NPYKUHHOTO MasiTHUKA OT MacChl rpys3a u
KECTKOCTU TMPYXKUHBI W HE3aBHCHUMOCTb OT aMIUIMTYAbl MajblX KOJICOaHHH,
OpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pa3jioKeHHE OeIoro cBeTa B CIIEKTP,
U3y4YEHUE CBOWMCTB M300pa)K€HMsI B IUIOCKOM 3€pKajle M CBOMCTB HM300pa)keHUs
npeaMera B coOuparomield JuH3€, HAOJII0JEeHUE CIUIOMIHBIX M JIMHEWYaThIX
CHEKTPOB H3IIYYEHHUS): CAMOCTOSITENBHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHMs, OMUCKIBAThH X0/ OTBITA U €T0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOJUTH MIPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX U3MEPEHUH, ONpEessl CpeiHee
3HAUYEHHUE W3MEPSIeMON BelWYuHbI ((DOKYCHOE paccTOosiHuE COOMpArolIel JHH3bI),
000CHOBBIBATh BBIOOP CIIOC00a M3MEpeHus (M3MEPUTEIBHOTO Tproopa);
OPOBOJAUTh  HCCIIEOBAHME  3aBUCUMOCTEM  (U3MUECKUX  BEJIUYUH  C
UCIOJb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTb IYTH OT BPEMEHHU IIpHU



PaBHOYCKOPEHHOM JBW)KEHHU 0€3 HadallbHOM CKOpPOCTH, MepHoja KoJieOaHHit
MaTEMaTUYECKOr0 MAasITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHsI CBETa
OT yrja NajeHuss M YyIJia MpeJoMJIeHUs OT yrjla NaJeHus): [UIaHUPOBaTh
UCCJIEIOBAHHUE, CAMOCTOATEIBbHO COOMPATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAaTh
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAEC TAOMUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

IIPOBOJUTh KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIMYMH (CPEIHSAsI CKOPOCTh U
YCKOpPEHHE Tella MNpU PABHOYCKOPEHHOM JIBXKEHHH, YCKOpPEHHE CBOOOJHOIO
najgeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT TPEHUS  CKOJIBKCHUS,
MexXaHW4YecKkas pabora H  MOIIHOCTh, YacToTa © IEpHUoJ  KojeOaHUi
MaTEMaTUYECKOr0 M MPYKMHHOTO MAasTHUKOB, ONTHYECKas Cuia coOuparoiien
JUH3bI,  PaJMOAaKTUBHBIM  (OH):  IJIAHUpPOBaTH  HU3MEPEHHUs,  COOUpaThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINIOJHATD U3MEPEHUS, CIIETys TPEIT0KEHHON
WHCTPYKIIMHM, BBIUMCIATH 3HAYCHHE BEJIMYMHBI M aHAIM3UPOBATH TOJTYYCHHBIC
pe3yNbTaTHI ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

coOnoIaTh MpaBWiIa TEXHUKUM O€30MaCHOCTU MpU pabdoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

pa3nuyarh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3MUYECKHX MOJIEIECH: MaTepruaabHas
TOYKa, a0COJIFOTHO TBEPAOE TENO, TOYEHUHBIM UCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEIb ATOMHOTO SI/Ipa;
XapaKTepUu30BaTh MPUHIUIBLI JEUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOpPOM Ha HMX ONUCaHusA (B TOM YHCJE: CHUIOMETP, NATUYUKU
NIOJIO)KEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPakKera, 3XOJIOT, OYKH, IEPUCKOIL,
¢oToanmapaT, ONTUYECKHUE CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBax (PU3MYECKUX SIBICHUN U
HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHOOPOB M TEXHOJOTUYECKUX MPOLECCOB TMpHU
pelIeHNN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbI ISl MOCTPOCHUS
U300paKEHUM B IJIOCKOM 3€pKajie U coOMparouiei JIMH3E;

OPUBOJUTH MPUMEPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCTIONBb30BaHUsl (DU3MUECKUX 3HAHWW B TMOBCEIHEBHOW >XM3HU ISl OOECTeUeHUs
Oe3omacHOCTH TpU OOpalleHuu ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUsl 370pPOBbS W COOJIOJCHUS HOPM DKOJIOTMUECKOTO IOBEJCHUS B
OKpY’Karolen cpeae;

OCYLIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro conaepxkanusi B HHTepHere,
CaMOCTOATENbHO (POPMYJIHPYS MOMCKOBBIM 3aIIpOC, HAXOAUTH IyTH ONpPENEICHUS
JOCTOBEPHOCTH IOJIy4eHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM u
JOTIOJTHUTEBHBIX UCTOYHUKOB;



UCIIOJIb30BaTh TPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUM  HAayYHO-TIOMYJISPHYIO
JUTEPaTypy (PU3NYECKOro cojaepaHusi, CIpPaBOUYHbIE MaTEpHalbl, PECYpChl CETU
WNutepHer, BiajeTh MNpuUEéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHus
uH(popMaIK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIECHHS Ha OCHOBE
uH(pOpPMAIIMU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COACPNKAHUs, MyOIMIHO
MPEJCTABIATh PE3YJbTAaThl MPOECKTHOM WIIM HCCIIEAOBATEIbCKONW JESITEILHOCTH,
IIPY 3TOM I'PaMOTHO KCHOJIb30BaTh N3YUYECHHBIN MOHATUIHBIN anlapar u3y4aeMoro
pazmena (U3WKM W COMPOBOXAATh BBICTYIUICHHE TPE3CHTAIMEH ¢ y4ETOM
0COOEHHOCTEH ayIMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO yacoB D1eKTPOHHBIE
.N‘;_) HaumeHoBaHMe pa3iesioB u Beero Koutpoabusie  TIpakTuueckie (Iél/l(l)pOBbIe)
n/n| TeM MPOrpaMMmbl paGoTHI paGoTHI o0pa3oBaTe/ibHbIE
pecypcebi
Paznen 1. Pusnka u e€ poJib B NO3HAHUN OKPYKAKILEr0 MUPa
bu6mmoreka [JOK
- 2 0 0
11 PusmKa - Hayka 0 MpUpoze https://m.edsoo.1ru/7f416194
bub6nnoreka [IOK
2 0 0
1.2 PHIHIECKRE BEMHHEI https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAay4YHBIN METO 5 0 1 bubnuorexa [IOK
' MMO3HAHMS https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Paznea 2. [lepBoHayajibHbIE CBEIEHUS 0 CTPOEHUH BelleCTBA
bubmuoreka [{OK
1 0 1
21 Crpoenne BemmecTsa https://m.edsoo.ru/7f416194
29 JIBH>KeHue 1 B3aUMO/ICHCTBHE ) 0 1 bu6mmoreka [JOK
' YaCTHUIl BENIECTBA https://m.edsoo.ru/7f416194
73 ArperaTHbl€ COCTOSIHUS D) 1 1 bubmmorexa [IOK
) BEIIleCTBa https://m.edsoo.ru/7f416194
HWroro mo pasaeny 5
Pa3nea 3. /IBu:xeHue M B3auMoJieilicTBHE TeJl
bu6mmoreka [JOK
3 0 1
3.1 MexaHu4ecKoe JABIKCHHE https://m.edsoo.ru/7f416194
bub6mnoreka [IOK
4 1
3.2 MHepuus, Macca, II0THOCTh 0 https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
14 1 2
3.3 Crna. Bunp: cun https://m.edsoo.ru/7f416194
Hroro mo paszaeny 21



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

Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIAKOCTEH M ra3oB

Hanenue. Ilepenaya naBnenus

4.1 TBEPABIMH TEJTAMH 3 1 bubmorexa [IOK
) ’ https://m.edsoo.ru/7f416194
JKUIKOCTSIMH U Ta3aMu
bub6mnoreka [IOK
4.2 Jlapnerme KHAKOCTH > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
43 ATMOChEpHOE aBeHn e 6 ! https://m.edsoo.ru/7f416194
44 JleticTBHE KUIKOCTH U Ta3a Ha 7 3 bu6mmoreka [JOK
) MOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro 1o paszaeny 21
Paznen 5. PaGora 1 MOITHOCTH. JDHEPrus
bub6mnoreka [IOK
5.1 Pabora n MomHoCTE 3 I https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 11pocTEie MeXaHH3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanuaeckas SHCPTHA 4 0 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB 63 15

I10 ITPOTPAMME



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

8 KVIACC

Kosn4yecTBo 4acos DJIeKTPOHHBIE
.N‘;.) HaumenoBanmue pasuesion Beero Kontpoasusie  TpakTaseckite (1;nd)p031>1e)
n/m | TeM MPorpaMmmbl pagoTHI pasoTHI o0pa3oBaTte/ibHbIE
pecypchbl
Pa3pen 1. TenioBblie iBJICeHUSA
L1 CtpoeHue U CBOMCTBA 7 0 0 bubnmnoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
21 1 5
12 Tennosere mpoueccat https://m.edsoo.ru/7f4181ce
HWroro 1o paszaeny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
Dnek €CKHe 3a .
2.1 3;Ipﬂ>f<gizme ;Iena EI;II/IIL;I 7 0 1 bubanorexa [IOK
) N https://m.edsoo.ru/7f4181ce
B3aUMO/ICICTBUE
29 [TocTossHHBIM 20 1 7 but6mmoreka [IOK
' AJIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
6 1 1.5
2.3 MarnuTasie sBeHus https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 0 0 bubnuorexa [JOK
' WHIYKIUS https://m.edsoo.ru/7f4181ce
Hrtoro mo paszaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 63 3 145

YACOB I10 ITPOTPAMME



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

9 KVIACC

KoaunuecTBo yacoB

DJIEeKTPOHHbIE
.N‘;.) HaumenoBanmue pasuesion Beero Kontpoasusie  TpakTaseckite (1;nd)p031>1e)
n/m | TeM MPorpaMmmbl pagoTHI pasoTHI o0pa3oBaTejbHbIE
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
L1 MexaHn4deckoe ABMKCHUE U 10 0 1 bub6nunoreka LIOK
) CHOCOOBI €T0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
2 1
12 BsaumonericTsue Ten 0 3 https://m.edsoo.ru/7f41a4ab
but6mmoreka [IOK
10 0 3
1.3 3aiout coxpanerms https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 40
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJHBI
but6mmoreka [JOK
7 0 3
2.1 Mexanuueckue KoyieOaHus https:/m.edsoo.ru/7f4 1ada6
29 MexaHW4ecKue BOJIHBI. 8 1 3 bubnuoreka [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
HUroro mo pasaeiy 15
Pa3nes 3. DjileKTPOMATHUTHOE T0JI€ ¥ )JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHuTHOE TMOJIe U 6 0 ) bu6muoreka [IOK
' 3IICKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
HWroro 10 pasaeiny 6
Pa3znen 4. CBeToBbIE sIBJIEHHS
41 3aKOHBI pacpOCTPAHEHUS 6 0 P bubnuotexa [JOK
' CBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI B OTITHYECKHE 6 0 3 bubnuoreka [JOK
' prOOpPHI https://m.edsoo.ru/7f41a4a6
43 Pasznoxenue 6emnoro ceeta B 3 0 b bubnuoreka [JOK

CIEKTp

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



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

Htoro no pazneny

15

Pa3gen 5. KBaHTOBBIE IBJICHUSA

51 Hcnyckanue U MOTIomEeHue 4 1 bubnuoreka LIOK
) CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
32 CTpocHue aTomHOro 51pa 6 ! https://m.edsoo.ru/7f41a4ab
bubnunoreka [IOK
>3 FInepHpIe peaxium ! ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Paznen 6. [loBTOpuTEIbHO-0000111aI0IIHIT MOAYJIb
IT
61 | conpummniopen poms| 9 , | BubmorexalIOK
) Aep M https://m.edsoo.ru/7f41a4a6
3a 7-9 knacc
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO 102 27

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos D1eKTPOHHBIE
Ne u(ppoBbIe
/ Tema ypoka Beero Kontpoabubie| IIpakTuyeckue 116 $p
n/m a30BaTeJIbHbI
padoThI padoThbI obpasosatel ¢
pecypchbl
1 ®du3uka — HayKa 0 IpUpo/IE.
SIBnenus npupoasl
2 ®u3nYEeCKUe SBICHUS
3 du3nYecKUe BeIMYNHBI U UX
H3MEpEHHE
Ypoxk-uccienoBanue
"MU3mepenue TeMnepatrypel Ipu
4 HOMOLIHN KMKOCTHOTO 1
TepMOMETpPA U JATYMKA
TeMIiepaTypbl"
MeTo/1bl HayYHOTO TTO3HAHUS.
5 Onucanue (gnanecmx buGmorexa [JOK
N . https://m.edsoo.ru/ff09f72a
SIBJICHUM C TIOMOIIbIO MOJIEICH
Ypoxk-uccienoBanue
"[IpoBepka rumoTe3bl:
6 JANbHOCTh MOJETA IIapUKa, 1
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOoJIbIIe, YeM OOJIbIIE
BbICOTA IMycKa"
Crtpoenne BemiectBa. OMBITHI
7 ngaabnaa}omne JIUCKPETHOE ’ bubmorexa LJOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBr>xeHue 4acTHIl BEIeCTBa bubmmoreka [IOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OMbIThI 1



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

10 HAOJIIOAECHUIO TEILJIOBOTO
paCHIUPECHHS Ta30B»

ArperaTHLIe COCTOsAHUA

10
BEIICCTBA
Oco0eHHOCTH arperaTHbIxX
cocTostHUM Boabl. O000IICHNE
11 o pazaen <<1'II[e BOHaq;IILHHe Eubmiorexa TOK
pasaely P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH
BEIIIECTBA»
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMepHOE I/II[ Brommorexa LHOK
p https://m.edsoo.ru/ff0a05c6
HEpaBHOMEPHOE JIBMIKCHHE
bu6mmorexka [JOK
13 Cropocte. Exummipt ckopocTy https://m.edsoo.ru/ff0a079¢
14 Pacuer mytu u BpemeHu bubnmoreka [JOK
JBHUKCHUS https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnnorexa [JOK
WHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
IInorHoCTh BemiecTBa. Pacuer
16 Macchl U 06’136;[113. TeJa Mo €ro bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJTIOTHOCTH
JlabopaTopHas pabota
17 «Onpenenenue MIOTHOCTH
TBEPAOTO TEIa
18 Pemenue 3anay 1o reme bubmuoreka [{OK
"[InoTHOCTH BemecTBa' https://m.edsoo.ru/ff0al23¢
Cuia KaK XapaKTepucTUKa
19 B3aumoiecTBus Ten. Cuma
yrpyroctu. 3akoH I'yka
JlabopaTopHas pabota
20 «M3ydyeHue 3aBUCUMOCTH

pactspkeHus (aedopMarvm)



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

MIPY’KHUHBI OT NPUII0KEHHON
CUJIBD»

[[“IBnenue Tsarorenus. Cuna

21
TSDKECTH
CBsi3b MEXK]Ty CHIJION TSKECTH U

2 Maccoii Tena. Bec tena. bubmuoreka [JOK
Pemrenne 3amau o reme "Cuiia https://m.edsoo.ru/ff0al778
TsbkecTu"

Cuna TsKecTH Ha TUX
23 IJIaHeTax @Haneill)c}l;e Bubmorexa TOK
) https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKH TUIAHET
bu6mmoreka [IOK
24 H3mepenue cui. JIlunamomer
3mepenne cuit. /1 OMeTp https://m.edsoo.ru/ff0al8cc
bu6moreka [JOK

2 B .H

> e TeJa. HeBecoMocTh https://m.edsoo.ru/ff0al 778
CiioxeHue IByX CHII,
HaIlpaBJICHHBIX 10 OJTHON bubnuorexa [IOK

26 . N
npsiMmor. PaBHoAeHCTBYIOIIAS https://m.edsoo.ru/ff0ala70
cul

27 Pemenue 3anau 1o reme
"PaBHOsielicTBYIOIIAS CHIT"

o Cuna TpeHus U €€ BUABIL. bubnmorexa [JOK
TpeHue B Ipupojic U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHnast pabora
«3y4ueHne 3aBUCUMOCTH CUJIBI

29 TPEHUs CKOJIbKEHUS OT CUJIbI bubnnorexa [IOK
JIaBJICHUA U Xapakrepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOILIUXCS
ITOBEPXHOCTEW»

Pemienue 3anau Ha

30 OlpeleIcHue

PaBHOJACHCTBYIOIIEH CHJIIbI



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

Perenue 3agay mo remam:

31 «Bec Tenay, «I'papuueckoe bubnnorexa HOK
n3o0paxkeHue cmny, «CUiby, https://m.edsoo.ru/ff0alde0
«PaBHOJIENCTBYIOMIAS] CHID)

KontponbHas padoTa mo
TeMaM: «MexaHH4ecKoe

3 IBIDKEHHE)», «Macca,
IUIOTHOCTEY, «Bec Tenay,
«I"padnueckoe n300pakeHune
cry, «CuibDy

apieHue. CriocoObl

33 I[MCHBH_ICHI/ISI U YBEINYECHUSA Bubmmoreka [IOK
y y https://m.edsoo.ru/ff0a20a6
IaBJICHUS https://m.edsoo.ru/fi0a20a6

aBJIEHHE ra3a. 3aBUCUMOCTD

34 HaBneHm rasa ot oonLéma Bubmiorexa [JOK
A i https://m.edsoo.ru/ff0a2376
TeMIIepaTyphl
Ilepenaua naBneHusT TBEPILIMUA

35 Tenr;lvllln mg KOCTSIMHU U > bubanoreka [IOK

’ A https://m.edsoo.ru/ff0a25b0
razamu. 3akoH Ilackans
aBJICHHUE B KMIKOCTH M Trase,
36 BZ[I)I?)BaHHOG efIfTBHeM CHJIBI Bubmiorexa HOK
a https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemenue 3amay mo reme
37 «JlaBnenue 1I3[>1<1/1 KOCTHU U Ta3e bubmorexa [JOK
a ’ https://m.edsoo.ru/ff0a2826
3axoH [Tackaxsa»
bu6mmoreka [JOK
38 Coobmarorpecs cocy bt https://m.edsoo.ru/ff0a2970
39 I'unpaBiuueckui mpecc bubmmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [TopiHeBon
JKUJIKOCTHBIA HAcoC

41 ATMmocdepa 3emMiu 1 IPUIUHBI bubnuoreka [IOK

eé CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnuoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atmochepHoro bubmmorexa [IOK
nasienus. OneiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTL?HI; bubmmorexa [JOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPsI
BbapomeTtp-anepou.
45 ATI:wocq)é) Hoep aBieHHe Ha bubnmorexa LIOK
P a https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
Pemenne 3agay mo teme "
46 "
ATtMocdepHOoe T1aBJICHHE
eUCTBHE KUJIKOCTH M T'a3a Ha
47 gor )KeHHOCHB HHUX TEJIO Br6moreka LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTopHas pabota
«OnpeneneHne
48 BbITfHI(HI/IBaIO €M CHJIIBI Bubmiorexa LJOK
N IEI ’ https://m.edsoo.ru/ff0a33fc
JNEUCTBYIOLIEH Ha Teo,
MOTPY>KEHHOE B JKUJIKOCTbY
Jlaboparopnas paboTa 1mo Teme
«HccnepoBanue 3aBUCHMOCTH
49 Beca Tlea B BOJI€ OT 00bEMa Eubmiorexa TOK
N A https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KUJKOCTh
YaCTH TeJa»
bu6mmorexa [JOK
>0 TInasanue Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas paboTa
"KoncTpyupoBanue apeomerpa
51 WJIM KOHCTPYUPOBAHUE JIOJIKU U

OIpelielIeHuE €€
rpy30001bEMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pemenue 3agau no remam:
«IInaBanue cynos.

bu6mmoreka [JOK

32 Bospyxomnasanne», https://m.edsoo.ru/ff0a3654
«/JlaBiieHHE TBEPBIX TEN,
JKUJIKOCTEH M Ta30B»
KonTponbhas pabota no teme
53 «JlaBnenre TBEpIIBIX TEIl,
JKUIKOCTEN U ra3oBy
bu6morexa [JOK
>4 Mexanuteckas padora https://m.edsoo.ru/ff0a3f82
55 MouHocTs. Enuaunsl bu6mmorexa [JOK
MOIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAaEMOM MpH 1
noabEMe 1o JecTHule"
57 IIpoctsie MexaHu3Mbl. Poryar.
PaBHOBecue cuil Ha peluare
Poruaru B TexHuke, ObITY U
53 npupoze. Jlaboparopuas 05 bubnnorexa HOK
pabora «McciaenoBanme https://m.edsoo.ru/ff0a478e
YCJIOBHM paBHOBECHSI pblyara»
Pewenue 3apau o reme
59 «YcnoBus pleHOB@CI/If[ buGmorexa [JOK
https://m.edsoo.ru/ff0a48a6
phIyara»
Koadduuuent noneznoro
JNEUCTBUS MEXaHU3Ma.
60 JlaGoparopHast pabora 0.5
«3mepenune KII/] HaknoHHOMN
TJIOCKOCTHY
61 Pemenue 3amau mo treme Bbub6morexa [JOK
"Pabota, momHOCTH, KTIJT" https://m.edsoo.ru/ff0ad4c48
62 MexaHuueckasi 3HEPTHSL. bubnuoreka [IOK

Kunernueckas u

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

MOTCHIMAJIbHAsA SHCPIrusa

63

3aKOH COXpaHEHUs
MeXaHH4YECKOH SHEPTUH

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 10 TEME
"DKcnepUMeHTalIbHOE
OTpe/ieICHUE U3MEHEHHUS
KHUHETHYECKON B
MOTEHIMATBHON SHEPTUHU TIPU
CKaTBIBAaHHUU TeJIa I10
HaAKJIOHHOM IJIOCKOCTH"

65

KontponbHas paboTa mo teme
«PaboTa 1 MOIIIHOCTb.
DHeEprus»

66

PeseprHbIit ypok. Pabora ¢
TCKCTaMU 110 TEMC
"MexaHnuyeckoe aBHKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHblit ypok. Pabota ¢
TeKkcTaMu 110 TeMme "JlaBlieHue
TBEPJBIX TEJ, )KUJIKOCTEH U
ra3on"

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

68

PesepBHylit ypok. Pabota ¢
TekcTaMH 110 TeMe "PaboTa.
MorutHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoauuyecTBo yacoB

JIEeKTPOHHbBIE
Jl:;-)l'l Tema ypoka Beero Kontpoabubie| IIpakruyeckue :)lg(l)p OBbIE
paGoTHI paGoTHI pa3oBaTejibHbIE
pecypchbl
OcHOBHbIE TOJIOKEHUS
1 MOJIEKYJISIPHO-KHHETUYECKOU | bubnumoreka [IOK
TEOPUU U X ONBITHHIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
’ Macca u pa3mep aTOMOB U 1
MOJIEKYJI
Monenu TBEPIOTO, KUIKOTO U
3 ra3§06pa3HOI;f) cocmagnﬁ 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0a540e
BELIECTBa
OObsicHEeHHE CBOMCTB
TBEPAOrO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUMN 1
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU Teopuu
5 Kpucrannuueckue u amopgHbie 1 bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWUISIPHOCTb. 1 bubnunoreka [JOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u 1 bubmmoreka [JOK
CIKaTue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIEPATYPbI CO CKOPOCTHIO 1
TEIJIOBOTO JABUKEHUS YaCTHI]
9 BnyTtpenHss sHeprus. 1 bubanorexa [JOK
Crioco0Obl M3MEHEHUS https://m.edsoo.ru/ff0a5¢60



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

BHYTPEHHEHN YHEPTUU

10 Bunpl Tennonepenaydu bubmorexa [JOK
A ped https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHus
"[IpakTHueckoe CIOIb30BaHNE

11 TEIJIOBBIX CBOMCTB BEIIECTB U Eﬁﬁﬁﬁgﬁﬁoa 65¢0
MAaTEepHAJIOB B LETAX “ :
sHeprocOepekeHus"

12 KonnuecTBO TEMIIOTHI. bub6mmorexa [IOK
VY eabpHas TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO Buborexa LIOK

13 6ananca. Tennoobmer 1 https://m.edsoo.ru/ff0a7088
TEIUIOBOE PaBHOBECHE
Jlaboparopnas pabota

14 "UccnenoBaHue siBICHUS bubmuoreka [JOK
TEII000OMEHA NPU CMEUTMBAHUN https://m.edsoo.ru/ff0a6a98
XO0JIOJTHOW Y ropsiueil BOJbI"

Pacuer konuvecTBa TETUIOTHI,

15 HE0OXOUMOTO ISl HATPEBAHUS
TeJa ¥ BBIICISIEMOT0 UM MPH
OXJIXKJICHUH
JlaGopatopHnast pabora BuGmiorexa 1IOK

16 | "Onpenencrue ynenvHoi https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BellecTBa"

17 OHeprus TOIIUBA. Y IENbHAs bubnnorexa [JOK
TEII0Ta CTOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHUE Butmiorexa LIOK

18 KPUCTALTHHCCIUX TCI. https://m.edsoo.ru/ff0a71d2
Y nenwpHas TEIUIOTA MJIaBJICHUS
Jlaboparopnas pabota BuGmorexa LIOK

19 "OnpeneneHue yaeiabHOI

TEIUIOTHI IUIaBJIeHU Jbpaa"

https://m.edsoo.ru/ff0a72fe



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

20

[TapooGpa3zoBanue u
KoHAeHcanus. MicnapeHnue

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas Temiora
nmapooOpa3zoBaHus U
KOHJICHCAIIUU. 3aBUCMOCTb
TeMIepaTypsl KUIIEHUS OT
aTMOC(hEpHOTO JIaBJICHHSI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxHocTs Bo3myxa.
Jlaboparopnas pabota
"OnpeneneHue OTHOCUTEIbHOU
BJIAKHOCTH BO3yxa'

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

23

Pemenue 3aau Ha
ONpeAeIICHUE BIAXKHOCTH
BO3/lyXa

24

[TpunIuns! paboTHI TETIOBBIX
neurateneit. [laposas TypOuna.
JlBuraTens BHyTPEHHETO
CTOpaHHs

25

KIIJI TenmoBoro aBurares.
TenoBrle ABUTaTSIN U 3alllMTa
OKPYKaroIIEe cpepbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUs U
NpeBpalleHus SHEPTUH B
TCIJIOBBIX IMPOLIECCaxX

27

IToaroroBka K KOHTPOJIBLHON
pabore o Teme "TermmoBbie
siBieHus. MI3menenue
arperaTHbIX COCTOSIHUI
BelecTna'

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Konrponsnas padora no Teme
"TennoBele SBICHMUS.
W3meneHne arperaTHbIx
COCTOSIHUH BemecTna"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a86ae



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

Onextpuzarus Ten. [[Ba pona

29
AIEKTPUUYECKUX 3aps 0B
Ypok-uccnenoBanue
30 "DnexTpu3anus Tea HHAYKITUEH
Y NIPU CONTPUKOCHOBEHUM"
31 B3aumoaeiicTBre 3apssKeHHBIX bu6mmoreka [IOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87¢4
DNEeKTpUUECKOE MOJIE.
HanpsixkenHoctb
32 3)1612 WYECKOTO OIS bubmnorexa [IOK
p ) https://m.edsoo.ru/ff0a8a0a
[IpuHnun cynepno3unumn
BJIEKTPUYECKUX TOJEN
Hocurenu snekrpuyeckux
33 3apsA0B. DJIEMEHTapHBIN
3apsa. CTpoeHue atoMa
[IpoBOAHMKYN U AUDIIEKTPUKH.
34 3£<0H J(::[ox aHelst[ P buGnnorexa [IOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO0 3apsiaa
Pewrenue 3a1au Ha mpuMeHEHUE
35 CBOWCTB aneII[cT qucinx buGmuorexa [IOK
P https://m.edsoo.ru/ff0a90cc
3aps10B
DIIEKTPUYECKUHN TOK, YCIOBUS
36 €ro CyILECTBOBaHHS. bubnunorexa [JOK
M CcTOUHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlefcTBUSI 3JIEKTPUUECKOTO bubnmoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
33 "JleiicTBHE IEKTPUUECKOTO
I10JIs1 HA IPOBOJAHUKH U
JUAJIEKTPUKU"
N bu6nunoreka [{OK
39 DNEeKTPUYECKHUM TOK B Gmioreka O

https://m.edsoo.ru/ff0a9838



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

METaJlIax, XKUJKOCTAX U rasax

DnekTpuyeckas enb U e€

40
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTtopHas

41 abora "Usme elfne I/Ip 0.5 bubnnorexa [IOK
p P " ' https://m.edsoo.ru/ff0a8bd6
pEryIMpoBaHUE CUIIbI TOKA
DNEeKTpUUYECKOE HAMIPSKEHHE.

42 Bonsr™merp. JIaboparopras 0.5 bubnnorexa [HOK
pabota "U3mepenue u ’ https://m.edsoo.ru/ff0a%e14
peryJIMpoBaHue HanpsoKeHus"

CornpoTuBiieHre MPOBOAHUKA.
43 v eﬁbﬂoe con OTPII)BHeIi[He bubmorexka [TOK
A p https://m.edsoo.ru/ff0aa738
BeILIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTD AJIEKTPUUYECKOTO

44 CONIPOTUBJICHUS IPOBOJIHUKA OT 1 bubnuorexa [JOK
€ro IJIVHBI, IIOIIAaIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U
Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHust. 3akoH Oma s Bubmiorexa IIOK

p ' https://m.edsoo.ru/ff0aa44a
y4acTKa Lenu
Jlaboparopnas pabota
"UcciaenoBanre 3aBUCUMOCTH

46 CUJIbI TOKA, UYIIETO Yepe3 1 bubnnorexa [JOK
pE3UCTOP, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HanpsHKeHUs Ha
pesucrope"

IlocinenoBaTenpHOE U

47 napajuieIbHOE COeTMHEHUS
MIPOBOJHUKOB

48 JlaGoparopHas padota 1 bubnnorexa [JOK

"[IpoBepka npaBusia CIOKEHUS

https://m.edsoo.ru/ff0aaas58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

HaIpsHKEHUN IPU
I10CJIE0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaboparopHnast pabota

49 "IIpoBepka npaBuia AJist CUIIbI bubnuorexa [JOK
TOKA IIpU ITapalIeIbHOM https://m.edsoo.ru/ff0aadle
COCMHEHHUH PE3UCTOPORB"
Pemenue 3a1au Ha npuMeHeHUe
50 3aKOHa OMaHI[JISI aSJII)I/IIIHOFO bubmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHMSI IPOBOJHUKOB
PaGota u mourHOCTD
51 IJEKT qucxlg)lro TOKa. 3aKOH bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0ab124
Jlxoyns-Jlenna
JlabopaTopHas pabota
57 "Onpenenenue paboThl U bubnnorexa [JOK
MOIITHOCTH 3JIEKTPHUYECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DNEeKTpUYECKHE LIETH U
53 MOTPEOUTENH IIEKTPUUECKOMN bubnuoreka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKAHUE
IToaroroBka K KOHTPOJIBLHON
pabore 1o Teme
54 "DeKTpUUECKUe 3apsIbl. bubanorexa [JOK
3apspKeHHbIE Tea U UX https://m.edsoo.ru/ff0abd2¢c
B3aumoaercTBUs. [loCTOSTHHBIN
SJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
"DeKTpUUecKue 3apsbl.
55 3a H)KCII)-IHBIG Tena I/IpI/Ii bubmorexa [TOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoeicTBus. [locToIHHBIN
AJIEKTPUYECKUMA TOK"
56 IlocTosiHHBIE MArHUTHI, UX



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

B3aUMOJIEVCTBUE

Ypoxk-uccienoBanue

57 "N3yuenue moseil mOCTOIHHBIX 1 Bubnorexa [IOK
y " https://m.edsoo.ru/ff0ac3d0
MarduToB
MarnutHoe nojie. MaroHutHoe
58 noJjie 3eMJIH U €ro 3HaUEeHUE Bubanorexa [IOK
https://m.edsoo.ru/ff0acOba
JUTSL S)KU3HHU Ha 3eMiie
OmnsIT Opcrena. MarautHoe
59 T10JIE AJIEKTPUYECKOTO TOKa bubnmoreka [JOK
MarauTHO€E 1oJIe KaTylIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[IpuMeHeHue 371eKTPOMarHuTOB
B TexHuKe. JlaboparopHas
60 abora "U3 quI/II)e neII;ICTBH;I 0.5 Bubmaorexa IHOK
p y ’ https://m.edsoo.ru/ff0ac74a
MarHuTHOTO HOJIA Ha
MPOBOJHUK C TOKOM"
DNeKTPOABUTATEIb
MOCTOSHHOTO TOKA.
Hcnonp3oBanue
JJIEKTPOABUTATEIIEN B
61 TGXHI/IIzIeCKI/IX CTpOIicTBax U Ha Bubmnorexa HOK
yerp https://m.edsoo.ru/ff0ac86¢
tpancnopre. JlabopaTtopHas
pabota "KonctpyupoBanue u
u3y4yeHue paboTsl
aieKTpoBHuraress'
OmnprTel @apazes. 3akoH
62 3JE€KTPOMArHUTHOM MHIYKIHUU.
[IpaBuiio Jlenna
OnexrporerepaTop. CriocoObl
MTOJTYYEHUS DICKTPUICCKON
63 SHEPruM. DJIEKTPOCTAHLIUU Ha

BO300HOBJISIEMBIX HICTOYHHKAX
SHEPTUH



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

64

[ToaroroBka K KOHTPOJIBHOMN
pabote mo Teme
"DeKTpUUEeCKUE U MarHUTHBIC
SIBJICHUS"

65

KonTponbhas pabota mo teme
"DeKTpUUeCKUEe U MarHUTHBIE
SIBIICHUS"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢
TeKkcTaMH 110 Teme "TemmoBeie
sBjIeHus"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0accSe

67

PeseprubIit ypok. Pabora ¢
TEKCTaMU 110 TEME
"TIoCTOSITHHBIN ANEKTPUUECKUI

n

TOK

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

68

PesepBHylit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MarauTHEIe
sBiieHus"

OBILEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68

14.5



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

9 KVIACC

KoaunuecTBo yacoB

DJIEeKTPOHHbBIE
‘N;') Tema ypoka Beero Kontpoabubie, IIpakTnueckue ug(prBHe
n/n pagoTHI paGoTHI o0pa3oBaTe/ibHbIE
pecypchbl
1 MexaHnueckoe IBIKEHHE. 1
MarepuanbHas TOYKa
CucremMa orcuera.
2 OTHOCHUTENBHOCTD 1 Bubmiorexa [JOK
https://m.edsoo.ru/ff0ad474
MEXAHUYECKOIr'0 IBUKEHUSA
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMoOInuHENHOE
4 neukenue. Cpeqsis u 1
MTHOBEHHAsl CKOPOCTh
IIpsimonuaeitnoe
5 £3H0 CKOPEHHOE IBHKEHUE 1 Bubmorexa IIOK
b yckop : https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh IPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHHS. 1
I'paduk ckopoctu
Jlaboparopnas pabota
"OnpeneiieHne yCKOpEHHs Tejia
7 Il I/IpaI];HO CKOyeHHgM 1 1 bubmiorexa LHOK
PH paBHOYCKOP . https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKIIOHHON
mIockoctu"
3 CBo0Ooauoe nanenne teir. OnbITh 1
T'amunes
PasHoMepHOE IBHKEHUE 10
prioe 1 1 bu6mmoreka [IOK
9 okpy>kHocTH. [lepuon u yacrora

oOparmenus. JInaeitHas u

https://m.edsoo.ru/ff0ael176



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

YIriaoBas CKOpOCTH

10 LenTpocTpemMuTenbrHoe
YCKOpEHHE
1 [1epBeiii 3akoH HeroTona. BekTop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bub6muorexa LIOK
PaBHOAElHCTBYIOIIAS CHIIA https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon HeroToHa. bu6mmoreka [JOK
Cynepno3unus Cuji https://m.edsoo.ru/ff0ae982
14 Pewrenue 3ana4d Ha IpUMEHEHUE bubnuorexa [IOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aebbe
bub6mnoreka [IOK
15 Crna ynpyrocty. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau nmo reme «Cuna
YIPYTOCTHY
JlabopaTopHas pabota
17 «OnpeneneHne )KeCTKOCTH bubmmorexa TIOK
https://m.edsoo.ru/ff0aee28
MIPYKUHBDY
bu6aunoreka IIOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bub6aunoreka IIOK
TpEHUSA» https://m.edsoo.ru/ff0afa26
JlabopaTopnas pabora
20 "OHpIe),I(eJ'II;HI/IC II)<03(1)qnzlulzleHTa bubmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUs CKOJIbXKEHUS
Pemenue 3agau mo teme "3aKoHBI
21 Hprotona C)ima YIPYTOCTH bubmmorexa LIOK
o ’ https://m.edsoo.ru/ff0afb8e
Cuna TpeHus
Cwta TsKECTH U 3aKOH
22 BCEMHUPHOTO TSATOTCHUS bubnmorexa LIOK
) https://m.edsoo.ru/ff0af044
YckopeHue cBOOOIHOTO MaJIcHUs
23 VYpok-koHpepeHuus "JBrmkenne



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

TEJ BOKPYT TPAaBUTAITMOHHOTO
nentpa (ConHevyHas cucTemMa).
T'anaktuxn"

Pemrenne 3amaud o reme "Cuiia

24 TSDKECTH U 3aKOH BCEMUPHOIO bubmorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IIepBas kocmMu4ecKkas CKOPOCTb. bu6nuorexa [IOK

25
HeBecoMoCTh M Eperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHOI

26 TOYKH. AOGCOIIOTHO TBEPOE bubnuoreka [IOK
Teno. PaBHoBecue TBEPIOTO Tena https://m.edsoo.ru/ff0afe36
C 3aKPEIJIEHHOW OChIO BPAILICHUS

27 MowmeHnT cuinsl. LeHTp TsKECTH

o Pemenue 3agau no reme bubmuoreka [{OK
"MomeHT cuibl. LlenTtp TsxecT" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM

29 pabore 1o Teme "MexaHn4ueckoe bubnunoreka [JOK
IBWKeHHE. B3zaumoelicTeue https://m.edsoo.ru/ff0b0408
Ten"

Kontponbhas paboTa o teme
30 "MCXI:IHI/I‘ICCK(I))C JBU)KEHUE bubmorexa LIOK
N " ' https://m.edsoo.ru/ff0b06ec
BsaumopeiicTBue Ten
Nmnynec Tena. UMmynsc cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCA. bubnmorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICIICTBUE

37 Pemenue 3amau nmo treme "3akoH bu6mmoreka [JOK
COXpaHEHUs uMIryjbca' https://m.edsoo.ru/ff0b096¢
Ypok-koH(bepeHIHs

33 "PeakTUBHOE OBU)XEHUE B
MpUpPOJIE U TeXHUKE"

34 Mexanndeckasi pabora u bubnuorexa [JOK



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

MOIIHOCTD

https://m.edsoo.ru/ff0b0a84

Pabota cHIIBI TSIKECTH, CHITBI

bu6mmoreka [IOK

33 YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas paboTa
«Ormpenenenue pabOThI CHITBI

36 TPEHUS IPU PABHOMEPHOM
JBWKEHUU TeJa 1Mo
TOPU30HTAIILHON TTOBEPXHOCTHY

37 CBs13b HEPTUH U paOOTHI.
IToTeHuManbHast SHEPTUS

38 Kunernueckas sneprus. Teopema bubnuoreka [IOK
0 KHHETHYCCKOM DHEPTUHU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
JlaGopaTtopHnas pabora

40 «I/I3yzeHHI; 3aK(lea COXpaHEeHUs bubmorexa [JOK

https://m.edsoo.ru/ff0b12fe

SHEPTHI

A1 KonebaTenpHOE TBUKEHUE U €TI0 bubmuoreka [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.

42 BBII}-]Iy)K,Z[];I]iIHBIe KoJIeOaHusl. bubmmoreka [IOK

https://m.edsoo.ru/ff0b20{0

Pe3onanc

43 MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasITHUKHU
Ypoxk-uccienoBanue

44 «3aBUCUMOCTb IIEPHOJA bubnnorexa [IOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KMHBI U MACCHI IPy3a

45 [IpeBparnienue sHepruu npu
MEXaHWYECKUX KOJICOAHMIX

46 JlaboparopHast pabota bubnuoreka [IOK

((OHpC,Z[eJ'ICHI/Ie HYaCTOTHI U

https://m.edsoo.ru/ff0blaec



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

nepuoaa KojiebaHui
MPYXKUHHOTO MasiTHUKa»

47

JIaboparopHas pabota
«ITpoBepka HE3ABUCUMOCTH
nepuozaa KoinebaHui rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MacChI
rpy3a»

bubmnoreka IJOK
https://m.edsoo.ru/ff0b197a

48

Mexanndeckue BoJIHEL. CBOMCTBA
MEXaHUYECKUX BOJIH.
[TpononpHBIE U TONIEPEYHBIS
BOJIHEBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHus
"MexaHM4eCKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJIHBI"

50

3ByK. PacnipocTpanenue u
OTpa)KEHUE 3BYKa

51

Ypoxk-uccienoBanue
"HaOmronenue 3aBHCHUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC

53

VYpoxk-koHbepeHus
"VapTpa3Byk 1 HHPPa3BYK B
MIPUPOJIE U TeXHUKE"

bubmnoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBLHON
pabore 1o Teme "3aKoHbI
coxpaHeHus. MexaHu4eckue
Kosie0aHusi U BOJHBI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbnas paboTa mo teme
"3aKOHBI COXPAHEHUS.
Mexanuueckue KoyiebaHus u
BOJIHBI"



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

56 DNeKTPOMarHuTHOE TOJIE. bubnunoreka [JOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH
Ypok-koupepenmus "[lkana
ANEKTPOMArHUTHBIX BOJIH.

58 I/ICHOJII)BSOBaHI/Ie bubmiorexa [JOK

https://m.edsoo.ru/ff0b2fe6
ANEKTPOMArHUTHBIX BOJIH JJIs
COTOBOM CBsi3U"
VYpok-uccnenosanue "N3yuenue
CBOMCTB 3JIEKTPOMATrHUTHBIX bubnmorexa [JOK

59
BOJIH C IIOMOIIBI0 MOOMIJIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pemenue 3anay Ha onpenenenue

60 YaCTOThI U JJIUHBI
AJIEKTPOMArHUTHOU BOJIHBI
DJIeKTpOMarduTHas IpUpoIa

61 CBeTanCKO OCTb CBeTI; ’ bubmorexa TIOK

) p . ' https://m.edsoo.ru/ff0b31d0
BoJiHOBBIE CBOMCTBA CBETA
Hctounnku cBera.

62 [IpsmonuHeitHOe bubmuorexa [IOK
pacrpocTpaHeHue CBETa. https://m.edsoo.ru/ff0b3658
3atmenust CosHiia v JIyHbI
3aKOH OTpakKeHHs CBETA.
3epkana. Pemenne 3a1a4u Ha bu6nuoreka [IOK

63
MPUMEHEHNE 3aKOHA OTPAXKEHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 IIpenomiienune cBeta. 3aKoH bub6muorexa [IOK
MPEJIOMJIEHHUS] CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEHHEE OTPAKEHUE

65 ceera. Mcnonbs3oBaHue MoaHOro bubnuorexa [JOK

BHYTPEHHET0 OTPAKCHUSI B
ONTHYECKUX CBETOBOJIAX

https://m.edsoo.ru/ff0b3cS5c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

JlabopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH

66 yTJIa MPEJIOMIICHUS CBETOBOTO
Jy4a OT yrja najaeHus Ha
rpaHuiie "Bo3ayx-cTekio""
VYpok-koH(pepeHIHs
"Mcnonb30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBs3b"
bub6mmorexa [JOK
68 JInn3zel. OnTHYeCKas cuja JIMH3BI https://m.edsoo ru/f0b3fc
69 ITocTpoenue nzoOpakeHuii B bubmmorexa [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota
70 "Onpenenenue GOKyCHOTO bubnmoreka [JOK
pacCTOSIHUS ¥ ONITUYECKOM CUJIBI https://m.edsoo.ru/ff0b4206
cobuparome JuH3b1"
VYpok-koH(pepeHuus
71 "gnTqucg)Hg HI/I];[{3OBH€ bubmiorexa [JOK
https://m.edsoo.ru/ff0c0a7e
puOopsI"
7 I'na3 kak onrtuyeckas cuctema. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "lepexTs
3penusi. Kak coxpanuts 3penue"
Paznoxxenue 6emnoro ceeta B
74 cnektp. OneiTel HeroTOHA. bubmuorexa [IOK
CrnosxeHue CreKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
1BeToB. /lucnepcus cera
JlabGopaTopHas pabota "OnbIThI
75 10 Pa3JI0KEHUIO OEJIOoro CBeTa B bu6nuorexa [IOK

CIIEKTP W BOCIIPHUSTHIO [IBETA
MIPEAMETOB MPH UX HAOJIFOJACHUH

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

yepes3 LIBETOBbIe (PUabTphI"

VYpok-nipaktukym "BoiaHoBbIE

76 CBOMCTBA CBETA: JUCIIEPCHUSI,
uHTepdepenus u quppakuus”
77 Omnsite Pesepdopna u bubnuoreka [IOK
IUTAHETApHAsl MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Tocrynatel bopa. Moaens atoma
bopa
Hcnyckanue v noryionieHue
79 | cera atowon, Kanrs Bu6mrorera LIOK
. ) ' https://m.edsoo.ru/ff0c144c
JInHeiyaTple CIEKTPHI
R0 Ypoxk-mipaktukym "Habmtonenue bubnuoreka [JOK
CHEKTPOB UCITYCKAHHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTB U €€ BUIBI bubnmorexa LHOK
A A https://m.edsoo.ru/ff0c1672
32 Crtpoenue aTOMHOTO sizipa. bubnuotexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
]3 PannoaktuBHBIE TPEBpaALICHHUS. bubnuorexa [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
’4 Pemenne 3agau mo teme: bu6mmorexa [JOK
"PapnoakTuBHBIC MpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nonypacnana
VYpoxk-koHbepeHIus
86 "Ppa HoaKT(‘il)/IBII){BIEIII W3JIYYCHHS B Eubmiorexa TOK
! y " https://m.edsoo.ru/ff0c2126
MIPUPOJE, MEAUIIMHE, TEXHUKE
AnepHsle pea .3a
87 ccf[x p:I{b;HEsI 3I:1HI;IIHOBOIF<§ II{/IH bubmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YUCE
33 OHeprus CBA3U aTOMHBIX SEP. bubnunoreka [JOK
CBsi3b Macchl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
39 Pewrenue 3apau o reme

"SAnepubie peakun'



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1d7a

PeaKHI/II/I CHHTC3a U ACICHUS

bu6mmoreka [IOK

20 ARED: HCTOIH.{.HKH JHeprn https://m.edsoo.ru/ff0c1e88
Connna u 386311
VYpok-koHpepenuus "Anepuas

91 3HepreTuka. /lericTBus §

PaIMOAKTUBHBIX U3TyUYCHUN Ha

YKHBBIE OPraHU3MBbI"

[ToaroToBka Kk KOHTPOJIBLHOM
abote 1Mo Teme

92 'I'):‘)J'ICKTpOMaFHI/ITHOG noJe. bubmmorexa LIOK

https://m.edsoo.ru/ff0c223¢e
DNeKTPOMarHUTHbIE BOJTHBI.
KBanTtoBbi€ siBjicHHS"
KontponbHas paboTa mo teme
93 "DIeKTpOMarHUTHOE TOJIE.
DNeKTpOMarHuTHbIE BOJHBI.
KBanTtoBsie siBieHus"
[ToBTOpeHue, 060061IeHUE.

94 Ha60p§T0pH;>Ie pa6Hcl>TH 10 Kypcy buGmnorexa [JOK

" . " https://m.edsoo.ru/ff0c245a
B3aumoneiictBue ten
IToBTOpenue, o6o0ICHNE.

95 Pemenue pacueTHbIx U bubnunorexa [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbie MPOIECCHI"

[ToBTOpenue, o6o0mIEHNE.

96 Pemienue pacueTHbIx U bubnmorexa [JOK
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TemioBeIX aBUrarteiaci”

[ToBTOpEeHME, 0000IIEHNE.

97 Pemenue pacueTHbIX U bub6nuorexa [IOK
KaueCcTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII[ s5mekTpoycTaHoBOK"

98 IToBTOpenue, o6o0IIEHNE. bu6moreka [IOK

JlabopaTopHbIie pabOTHI IO KYPCY

https://m.edsoo.ru/ff0c2¢52



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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"CeToBBIE gBiIcHUA"

[ToBTOpenue, o6o0IEHNE.
Pabora ¢ Tekctamu 1o Teme

bu6mmorexa [JOK

1
» "3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHuKke"
I1 6006 .
100 | Pabora ¢ rexcras o eve | BuGmorera LIOK
" " https://m.edsoo.ru/ff0c2e82
KonebGanus 1 BOJTHBI
[ToBTOpeHnue, 06001IEeHUE.
101 Pa6B(?T2F CHTI::K’cgaMnullioneMe 1 bubmnorexa [JOK
" " https://m.edsoo.ru/ff0c3044
CBeTOBBIC SIBICHUS
[ToBTOpeHmEe, 0600IIEHNE.
102 | PaGoTra ¢ TEKCTaMH 110 TEME 1
"KBanroBas u snepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 27

[NPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 7 kinacc/ [lepermkun A.B., O6mecTBO ¢ orpaHUYEeHHON
OTBETCTBEHHOCTHIO «M31aTEbCTBO «DK3aMEH

» dusuka, 8 knacc/ [lepeimkun A.B., OG11ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe obmectBo «3naTenscTBoO
«ITIpocBenieHue»

» Gusuka, 9 knacc/ [eppimkun A.B., ['yrauk E.M., O61mecTBo ¢ orpaHU4eHHON

OTBETCTBEHHOCTHIO «[PODA»; AknimonepHoe oduiectBo «M31aTenscTBO

«IIpocBemnieHue»

METOJINYECKHUE MATEPUAJIbI IJI51 YUUTEJIA

7 KITACC

1.PaGoyas mporpamma.

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanus. Pusnka. 7 — 9 KIaccel
(aBTopsl:A.B.Ileprimkun, H.B. ®unonosuy, E.M. ['yTHuK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocr. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Ileperimkun A.B. @usnka. 7 knacc. Y4eOHUK 111 00111€00pa30BaTeIbHBIX
yapexaeruit . M.:[[poda. 2011

5. Jlykamuk B.W. Co0opHHK BONIPOCOB U 3aj1a4 1o ¢uszuke. 7-9 k. — M.:



IIpocsemenue, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. @usnka. 7 — 9xnacchl: yaeOHO-METOAMUECKOTO TOCOOUS
/coct. TuxonoaE.H. — 2-e uza.,crepeorun. —M.: Ipoda,2013. —398,(2)

2. IIporpaMMbl OCHOBHOTO 00111eT0 00pazoBanusi. Puzuka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C

BBIOPAHHBIM YUEOHUKOM:

4. Tlepoimkun A.B. ®usuka. 7 knacc. YueOHUK 1151 00111e00pa3oBaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.U. COopHHK BOnIpOCOB U 3a1a4 no ¢pusuke. 7-9 ki — M.
IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIE
paboTsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopubie paboTbl. KoHTpoOJIbHBIE
3aganus. —Caparos:JIunei, 2014.

8. «KontponsHo-u3mMepurtenbubie Mmatepuanbl. Gusuka. 7 kinace/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meToanueckoe nocooue/ A.E. Mapon.-

M.: lpoda, 2011.- 123c.:



10.A.B. Ilepoimkun ®usuka-8kix 2017 M. [Ipoda

11.H.B. ®unonosudy Metoandeckoe mocodue 2015 M. [dpoda

12.A.E. Mapon, E.A. Mapon CamocTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. dpoda

13.B.B. lllaxmaTora ,0.P. llledep Auarnoctuueckue padbotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopuuk Borpocos u 3amau

2015 M. Ipoda

9 KITACC

1. PaGouas nporpamma. @usnka. 7 — 9kinaccol: yaueOHO-METOIUYECKOTO MOCOOHUs
/coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. I[IporpaMMbl OCHOBHOTO 00111€T0 00pazoBanus. Pusnka. 7 — 9 KIaccel
(aBTopsl:A.B.Ileprimikun, H.B. ®unonosuy, E.M. 'yTHuK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BHIOPAHHBIM YUYCOHUKOM:

4. Tlepoimikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa3oBaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.U. COopHHK BOnIpOCcoB U 3a1a4 no ¢pusuke. 7-9 ki — M.
[Ipoceewmenue, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE U KOHTPOJIbHBIE

paboTsl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. Acraxoa T.B. ®usuka. 7 knacc. JJaboparopusie padbotsl. KoHTpoibHbBIE
3aganus. —Caparos:JIunei, 2014.

8. «KoHTpoapHO-u3MepuTenbubie Marepuansl. @usnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3f.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meToandeckoe nocooue/ A.E. Mapos.-

M.: dpoda, 2011.- 123c.:

KonTponbHbIe 1 caMmocToATeIbHBIE PA0OTHI MO (U3HKE. 9 Kiacc: K ydeOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®u3nka 9 kmace» / O.W. I'pomuesa. — M.:
H3natenncTBO «9OK3ameny, 2014.

Tectel o pusuke. 9 knacc: k yueOnuky A.B. [lepeimkuna, E.M. I'yTHUK
«Pusuka

9 ximace» / O.U. I'pomreBa. — M.: U3narenscTBO «OK3amen», 2010.

®dwusuka. 9 knacc. TemaTudeckue TeCTOBbIC 3aManust 171st oaArotoBku k ['MA. /
aBT.- cocT.: M.B. boitaenko, O.H. Mupomkuna. — fpocnasib: OO0 «Akanemus
pazButus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

7 KITACC

. bubnmoreka — Bc€ no npeamery «Pusnka». — Pexum nocryna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru



3. Enunas xomnekius miudpoBeix 00pa3oBaTeNbHBIX peCcypcoB. — Pexxum

noctyma: http://school- collection.edu.ru

4. IHTEepecHbIC MaTepHUaIIbl K YpOKaM (PH3UKH 110 TEMaM; TECThI 110 TEMaM;
HaIrIsIAHBIE TOcO0us K ypokam. — Pexxum fgoctyma: http://class-fizika.narod.ru
5. ndpoBsie oOpazoBaTenbHbIC pecypchl. — Pesxxum nocryra:
http://www.openclass.ru
6. DnekTpoHHBIC YueOHUKY TI0 Pusnke. — Pexxum nocryma: http://www.fizika.ru
8 KJIIACC
1. bubnuoreka — Bcé o npeamery «duzukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum fgocryna: http://fizika-class.narod.ru

3. Equnas xomnekus nudpoBbeiX 00pa30BaTENbHBIX peCypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypoKaMm (PU3UKH MO TeMaM; TECTHI TI0 TEMaM;

HarJIIHbIe TocoOus K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

5. lludpossie 0OpazoBaTebHbIE peCypChl. — Pexum goctyna:

http://www.openclass.ru



6. DnexkTpoHHbIE YueOHUKH 110 ¢us3uke. — Pexxum nocryma: http://www.fizika.ru

9 KIIACC

1. BuneoonsITsl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

2. Enunas kosuiexius mudpoBbIX 00pa30BaTebHBIX pecypcoB. — Pexxum

noctyma: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (PU3UKHU MO TeMaM; TECTHI [0 TeMaM;

HarJIsIAHBIE TOcO0us K ypokam. — Pesxkum fgoctyma: http://class-fizika.narod.ru

4. Iludposbie 0OpazoBaTeIbHBIE peCypcehl. — PexuM qocTyna:

http://www.openclass.ru

5. DnekTpoHHBIC YueOHUKH 10 pusuke. — Pexxum mocryna: http:// www.fizika.ru

6./lucranimonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpbBITHIHN KI1acc.



CeteBoe obpazoBaTeapHOE coobiiecTBo. http://www.openclass.ru/node/109715

7. Enunas xosuiekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIil HEHTP MH()OPMAMOHHO-00pa30BaTEbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Uutepuet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTa0psi» maTepuansl o pusuke. http://archive.1september.ru/fiz

11. Aammanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. Kuras puzuka: odyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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