MUHHUCTEPCTBO MMPOCBEILEHUSI POCCUMCKOM ®EJEPAIITUH
CBEP/JIOBCKASI OBJIACTD
HEBBSHCKHI I'OPOJICKOM OKPYT
MBOY COIII Ne 4

COI''TACOBAHO

IIpencenarens METOAMIECKOTO
coBeTa

Koaramosa C.H

S

. RSN &
IpoTokon Nel ot «30» aBrycra 2024 r. "\ 2%, 0% co% 3%
H"’”’”du P wnu’é‘

PABOYAS TPOTPAMMA
(ID 2658343)

y4eOHoro npeamera «®@u3uka. bazoBblil ypoBeHb»

Ui 00yJaroImuxest 7-9 kiiaccoB




MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsICT Hauboliee SCHBIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopatopHble  pabOTBl M AKCIEPUMEHTAJbHBIC HCCICIOBAHUSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJETIO).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOunbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KI1JI mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TenioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYMHEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
JJ1s1 ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNE MPOBOIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DOneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmoaeicTBE IOCTOSSHHBIX MArHUTOB. MarHuTHoe
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHrE dIEKTpOMarHuTHON MHAyKIMU. [IpaBuio JleHna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTOYHMKH TOCTOSSHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzanmoencTBue moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MozienrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpyHLIMT CynepO3uIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnronenne MexaHM4eCKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIBXKEHHUS OpycKa WU JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TeJa I10
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.



KonebarensHoe nermxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuojia KojieOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

o oA W



Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcnonb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ JTy4er B pacCEHBAIOIIECH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHHUSI CBETOBOIO Jydya OT yria
najIeHusl.
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2. M3ydeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PAaCcCTOSIHUSI M ONTHYECKON CHIIBI COOMparomiei
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
I[BETOBBIC (DUITBTPBHI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mogenb atroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaienus. [lepron momypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMIUN MOIYJIb TIPEAHA3HAYEH JJIsI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 0Oydarommxcsi, BHIOPABIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
C4ET TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeiaracTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAacClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpaKJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTUIO B OOCYXJEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKu;

— OCO3HAaHHME BAXHOCTHU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbI 30pPOBbSI W  IMOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEeKCUH, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APyroro 4eJaoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— WHTEPEC K MPAKTUICCKOMY H3yUYCHUIO TPOdeCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHMUS;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— Oco3HaHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JACHCTBHI C YyYETOM BIIMSHHUS HAa OKPYKAIOUIYIO CpELy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYEHUU (PUINUECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JMOCTIKEHUIO: paclpedesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIS pelieHns (pU3NUeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJIOBEKa B X0/I€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (U3MUECKME M XUMHYECKHUE  SIBJICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPAaBHOACHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHus (Aud@dy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHWE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
buznyeckue BeMYUHbBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSs CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CUJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUAIbHAST JHEpPrusi), MpU ONUCAHUM NPABWIBHO TPAaKTOBAThH
(bu3nYECKUil CMBICI UCTIONb3YEMbIX BEJTUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(GU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduKku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO pPaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PM3UYECKUE SBJICHHSI, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (DU3NUYECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MpEANoIokKEeHUEe (TUMOTE3Y ), pa3IndyaTh U UHTEPIPETUPOBATH MOTYUECHHbBIN
pe3yJibTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3YecKuX CBOMCTB TeN: (HOPMYITHUPOBATH TPOBEPSIEMbIE MPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHUs, 3alIUCHIBATh X0
OmbITa U POPMYJIUPOBATH BHIBOJIBL;

BBINOJIHATh MPSIMBIE U3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacCChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO JBHXKYILETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUIIbI TPCHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BhEMa
MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAHUM  Y4YEOHOTO WCCIIEIOBAaHUS, COOMpATh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KUIKOCTH M TBEPIOTO TENA, CHIIA TPCHUSI CKOJIBKCHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTByIOIas Ha TMOrPYXEHHOE B
KUIKOCTh  TeNo, KOIDPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CJIeAysd NPEJIOKEHHON HHCTPYKUUHU: TMPU BBINOTHECHUH
U3MEPCHUI COOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY W BBIYHCIISTH
3HAYCHHE NCKOMOM BEJIUYHNHBI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MOJAIINITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIONbL3YS 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH CpeJIe;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMCIOIIIUXCS
3HAHMKM W TyTEM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJTHCHHH YUYECOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JUTEPATYPY PU3UIECKOTO COJCPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYyPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



YyucIie myOJInyHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaAaMOTHO HMCIOJb30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaesiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBU)KCHHUE
aTOMOB U MOJIEKYJI, arPEraTHhIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TeNa, HACBHIIECHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsil, HIEKTPUUECKOE I0JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe M cxkKaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
NIEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3apsA0B, NEHCTBUS IEKTPUUECKOrO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBJIICHUS B NPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIpHbIE SBIEHUS B NPUPOJE,
KpUCTaUIbl B Tmpupoe, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
noJie 3emii, Apei @ MoIroCcoB, pojIb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/layy B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
duznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOThl, yJ€JbHAsl TEIJIOEMKOCTh BELIECTBA, YyJAEJIbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAlpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
YAEIbHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOIHOCTD AIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIB3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIUE JIaHHYI0 (U3NYECKYIO BEJIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHUCHUMOCTEU
(u3NYECKUX BEJINUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE TIOJIOKEHUS MOJEKYISAPHO-KHHETUYECKOW TEOPHUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma JJis yyacTKa LIEeTH, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH, ITPU OTOM 1aBaTh CJIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOIO XAapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEeHHBIX CBOWMCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiateh pacu€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBUS 3a/lauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTh PACUETHl M CPABHUBATh
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroIei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATYphbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allUsl MarHUTHBIX II0JIEH IIOCTOSHHBIX MAarHWTOB, JCHCTBUSA



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTIbITAa U (HOPMYITUPOBATH BHIBO/IbI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEITHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEUEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 MPOBOAHUK, OT HANpsHKEHHsT Ha  MPOBOJHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENBHOIO M IMAPAJUIEIBHOTO  COCAUHEHUN
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IbI 10 PE3YJIbTaTaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (u3nyeckux BeauuuH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpAaTh
AKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHONM WHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, TapoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPUOOPHI (mpumepsl), BJIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
WCIIOJIB3Yysl 3HAHUS O CBOMCTBAX (PU3WUYECKHUX SIBJICHUN W HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
MPUOOPHI 110 CXeMaM U CXeMaTUIHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
MOCJIEA0BATEIbHBIM U MapaJlIeIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3auyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIOACHUSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKAIOIEeH cpere;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJCpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUS
JOTIOJTHUTETLHBIX UCTOYHUKOB BBIJEISATH HH()OPMAINIO, KOTOPAs SBISETCA
IPOTUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOU;

UCTIOJIb30BaTh MPU BBITIOJHEHUU YyUEOHBIX 3a[JaHHii HAayYHO-TIOMYJISIPHYIO
JUTEepaTypy HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIIAT PE3YIbTAThI MPOSKTHON
WJIA UCCIIEZIOBATENBCKOM AESITEIbHOCTH, IIPH STOM T'PAaMOTHO HCIOJIb30BaTh
U3YYCHHbI TOHSATUHHBIM anmapaT Kypca (U3HMKH, COIpPOBOXKAAThH
BBICTYIUICHUE NIPE3CHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKIX
MPOIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TsDKECTH TBEPJOTO TeJia, paBHOBECHE, MEXaHUYECKUE KOJICOAHUs U
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHUTHBIE BOJHBI, ITKAIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJdbHO30PKOCTb,
CIEKTPbl UCIYCKAHMUS U TOTJIONICHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTeTHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MJIETPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX HW3JIyYE€HUM Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHBI, KHHETHYECKast SHEPTHUSI, IOJIHASI MEXaHUUECKasl SHEPTHUsl, IEPHO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeidb MPEJIOMJICHUS Cpelbl), MpHU OINHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BETUYHHY C JAPYTMMH BEITUYHHAMH,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMSI 3apsJI0BOTO U MACCOBOTO YHUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a7]a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a7jauy 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BBIOUPATh 3aKOHBI U (POPMYJIbL,
HEOOXOJQUMBIC [IJISl PEIIeHUs, TMPOBOAUTh pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
NPOBENCHUS]  UCCIENOBAHUS, JI€JIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUHN U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3y4yeHHE BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh Mepuoia KoieOaHWl MNpYKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSIMOIMHENHOE paclpOCTPaHEHHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakeHWsl MpeaMera B cOOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyUEHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
00Opy10BaHUs, OMUCHIBATh X0/l OTbITAa U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHHU TpH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadaJbHOW CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)keHHUsl CBETa OT yrIjla MaJeHUs W yria MpeloMJIeHUs OT YIJa
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJTYYEHHOW  3aBUCHMOCTHU
bU3MYeCKUX BEIWYHH B BHUAC TaONHII U TPaPUKOB, N1€JIaTh BBIBOIBI 110
pe3ylibTaTaM HCCIEA0BAHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHU MaTeMaTH4eCKOro M MPY>KMHHOTO MASTHUKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAMOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPCHHUS, CIEaysl TPEII0KEHHON WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIBTATHI C YUETOM 3aITaHHOMN
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
000py10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TMPUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckKor, (oroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

UCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH JJ1s1 oOecriedeHusi 0€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHUS 37I0POBBS M COOTIOICHHS HOPM
IKOJIOTUYECKOTO TOBEJCHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HUUECKOTO COJICpKaHUS B
HNuTtepHeTe, caMOCTOSATENBHO (HOPMYIIHUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTh
MyTH ONPEACIICHUS IOCTOBEPHOCTH MOJyYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KaI0LIEro Mupa
bubnunoreka LIOK
11 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMo/ielicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LIOK

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

bubnunoreka LIOK

3.2 HHepuus, Macca, IwoTHOCT 4 ! https://m.edso00.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



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

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI pecypenr

®usnka — HayKa 0 IPUPOJE.
SIBneHns npupoabl

2 Ddusnyeckue ABICHUA 1

Puznyeckue BEIMYMHbBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TIOMOILHN
KUJKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypbl”

MeTto1b1 Hay4HOTO TIO3HAHMSI.

5 Onucanue GpU3NMUECKUX SBICHUH C 1
IIOMOUIBIO MOJIETEH

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUIOTE3bI: AAJBHOCTH MOJETA

6 IIapUKa, MYIEHHOTO 1 1
TOPU30HTANIBHO, TEM OOJIbIIE, YeEM
OosblIe BHICOTA ITyCKa"

Ctpoenue BemecTBa. OMbITHI, BuG 110K
noInoTeKa

7 1
JIOKA3BIBAIOMIHNE JICKPETHOC https://m.edsoo.ru/ff09fe0a

CTPOCHUC BCUICCTBA



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

bubnunoreka LIOK

ele
8 JIBHOKCHHE HaCTHIL BELICCTRA https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbITHI O
9 HaAOJIFOJEHUIO TEILIIOBOIO
PaCIIMPEHHS Ta30BY»
10 ArperatHbie COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHu# Boibl. O000IICHHE 11O bubnuoreka [{OK
pazneny «llepBoHavaiibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIECTBA
MexaHnueckoe IBUKEHHE.
12 PaBuomepnoe I/III[-IG aBHOMEPHOE bubnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIYKEHUE
bubnuoreka [IOK
13 .E
Ckopocts. Enurue: cropoctu https://m.edsoo.ru/ff0a079c
14 Pacue eMe BIDKEHUSA bubnmorexa [TOK
YeT IIYTH U BPEMEHU
M P a https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6nmorexa LIOK
WHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BentecTBa. Pacuer
16 Bl 1 00D II\I/IIa TeJja Mo €ro bubnmorexa HOK
mace 0obe © 0¢ https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenne MIOTHOCTH TBEPAOTO
TETA»
18 Penrenne 3ama4 1mo teme bubnunorexa LIOK

"TInotHOCTH BemecTa"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoaercTeus Teir. Cuiia
yrpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yueHue

20 3aBUCHUMOCTH PACTSKCHUS
(medopmanun) mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBDY

21 SBnaeune tarorenusa. Cria TAKECTH
CBsI3b MEXIY CUJION TIKECTH U

22 Maccou TenayBec Tena. Pemenune buGnuorexa [IOK

e ) | https://m.edsoo.ru/ff0al778
3a7a4 oo teMe "Cuiia TSHKeCcTH
Cunia TSDKeCTH Ha IPYTHX TUTAaHeTaxX.
23 Ddusnyeckre XxapakTepUCTUKU buGnuorexa [IOK
p p https://m.edsoo.ru/ff0a1502
[UIAHET
bubmmoteka IIOK
24 smepenne cui. Jluaamome
P A P https://m.edsoo.ru/ff0al8cc
bubmmoteka IIOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX Cul,
26 HanpaBJICHHBIX 10 OIHOU MIPAMOH bubnmorexa HOK
p . g p ’ https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAS CHIT

27 Pemenue 3agad mo reme
"PaBHOelicTBYIOIIAs CHIT"

08 Cuia TpeHusi u e€ Buapl. TpeHue B bubnmnorexa [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopHag pabora «3yueHue

paTopHat b y but6mmoreka [IOK
29 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIBXXCHHA OT CUJIBI JaBJICHHUA U

https://m.edsoo.ru/ff0alcc8



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

XapakTepa COIpUKacaroInXcs
MTOBEPXHOCTEI»

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOJICHUCTBYIOIICH CHITBI
Penrenue 3amau mo temam: «Bec

31 tenay, «I'padhuueckoe n3o0pakeHne bubnmnoreka HOK
cuiy, «CHitel», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIASL CHIDY
KoHTposbHas paboTa mo TeMam:

«MexaHUYeCcKOe IBIIKEHUEY,

32 «Macca, IIIOTHOCTEY, «Bec Temay,
«I"paduueckoe n300pakeHUE CHID»,
«CHIIBI»

33 Jasnenue. CriocoObl yMEHbILICHUS U Bbu6moreka [JOK
YBEJIMUEHUS JaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3za. 3aBUCUMOCTD

34 aBJIEHUS ra3a oT 00BéMa. bubmorexa LOK

’ https://m.edsoo.ru/ff0a2376
TEMIEPATypPhI
Ilepenaua naBieHUS TBEPALIMUA
P p bu6nmorexa LIOK
35 TeJIaMH, JKUIKOCTSIMH U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH ITackains
JlaBlieHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBUEM CUIIBI bubnnorexa [IOK
https://m.edsoo.ru/ff0a2718
TSKECTH

37 Pemenue 3anau o teme «/laBnenue but6mmorekxa [IOK
B )KMJKOCTH U rase. 3akoH [lackamsy» https://m.edsoo.ru/ff0a2826

bubmunoreka IHOK

38 CooOmraromnuecs cocysl A

https://m.edsoo.ru/ff0a2970



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

bubnunoreka LIOK

39 r i
HAPABTIIHCCIH Hipece https://m eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
JKUJKOCTHBIN Hacoc
41 ATtmochepa 3eMiIn U IPUIUHBL e bubnuoreka [JOK
CyLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubnnoreka [JOK
JlaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMmochepHOro bubmmoreka [JOK
nasnenus. Oneit Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubmuoteka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o reme "
ATtmocdepHoe naBieHue"
JlelicTBre )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO bubmorexa LOK
124 ’ https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
48 «Omnpenenenre BRITATKABAIOIICH bubnunorexa LIOK
CHUJIbI, ICMCTBYIONIEH Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
JlaGopatopHasi paboTa 1o Teme
bubnunorexa LIOK
49 «ccnenoBanre 3aBUCHMOCTH Beca

Teja B BOJIE OT 00BEMA

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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

MOTPYKEHHOM B AKUJKOCTh YaCTH
Tea»

50

IInaBanue Ten

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJIKU U
orpeniesieHue eé
rpy30M0AbEMHOCTH"

52

Pemenne 3amaq mo Temam:
«I1naBanue cynos.
BoznyxomnaBanuey, «JlaBienue
TBEPABIX TEJ, )KUIAKOCTEH U ra30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

54

KonTtponpsHast pabora o Teme
«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30B)

Mexanunueckas pabota

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

MomnaocTs. EAUHUITEI MOIITHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
MoabEME T10 JJecTHHUIE"

57

58

IIpocteie Mexanu3msl. Poryar.
PaBHOBecue cui Ha ppryare

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycnoBuit
paBHOBECHSI pbIyara

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o reme «Y CJIOBUSA
PaBHOBECHS phIUaray

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment noneznoro neicTBust
mexaHu3Mma. JlaboparopHnas pabota
«3mepenne KIIJI HaknoHHOU
IJIOCKOCTHY

0.5

61

62

Pemenue 3agau mo teme "Pabora,
MortHocTh, KIT/"

Mexanunueckas OHCPI'U.
Kunernueckas u NOTCHOMUAJIbHAaA
OHCPIruAa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT IO TEME
"OKcrepuMeHTalIbHOE OIpeIeIeHHE
W3MEHEHHUS KUHETUYECKOU 1
NOTEHLNAIbHON PHEPTUH MTPU
CKaTBIBAHMHM TeJIa IO HAKJIOHHOU
MJI0CKOCTH"

65

66

67

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPIHs»

PesepBHsiit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MeXxaHuuecKoe
nBIKeHne"

PesepBHslit ypok. Padorta ¢

TekcTamu 1o Teme "JlaBieHue
TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ee6

but6mmorexa [IOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHblit ypok. Pabora c

68 TekcTamu 1o teme "Pabora. 1
MomuHocTs. DHeprus"
OBULIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
o
Jrj;n Tewa ypoxa Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)Ig:)l;zz?;fenbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KHUHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMauuBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paciIupeHHe U CXaTnue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIIOBOTO IBHKEHUS 1

YaCTHI]



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

9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Byt Temonepeatn https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnas pabota

14 "HMccnenoBaHue IBIEHUS bubmmoteka IIOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TMIPH
OXJIKICHUU
JlaGopaTtopHnasi pabota

16 "OnpeneieHne yaeabHO bubmorexa [IOK

" https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

TCIJIOTA CroOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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

[InaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On g):[enlc:HHe p):[eﬂbﬂoﬁ TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
29 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuraTens BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
N https://m.edsoo.ru/ff0a7c7c
OKPY’KAIOIICH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

2t N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUII BelllecTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
39 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nonst. [IpuHIMn cynepno3uumun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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

bubnunoreka LIOK

37 EHCTBUS JICKTPUICCKOTO TOKA
A p https://m.eds00.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u erl)" Jmp OBaEI/Ie CHUJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

42 BoawsTmerp. JIabopaTopHas pabora 05 bubmmoreka [JOK
"N3MepeHue U peryJupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapH0e COPOTHBIICHUE bubmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
P POBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u marepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHnast pabora
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKA, U €ro uepes3 pe3ucTop, oT bubmorexa LIOK
> Y pe3 P p, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COCTMHEHMS TIPOBOTHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
MIPH MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa i1 pa3InyHOTO bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOT0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH bubmmorexa TIOK
P P | https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKHUE 3aPsJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCcTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponpHas pabora o Teme
"DneKTpuUecKue 3apsbl.
55 3apsHKeHHBIE TEla U UX buGnuorexa [IOK
p N . https://m.edsoo.ru/ffOabea8
B3auMoOAeHUCcTBUA. [10CTOSTHHBII
SJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICHCTBUE
57 Ypok-uccnenosanue "M3yuenue 1 bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsautHoe none. MaroHuTHoe I10j1e
bubnmorexa LIOK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MarauTtHoe nose
59 3JIEKTPUUECKOro TOKka MaruuTHoe bubnmorexa HOK
p https://m.edsoo.ru/ff0acld2
M0JI€ KaTYIIKU C TOKOM
[IpuMeHeHue >eKTPOMarHuToB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3yueHue neicTBUSI MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJIEKTPOIBUTATENIEH B TEXHUYECKUX

YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
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"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI dNIeKTpoABUTATENIS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIUH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS DJIEKTPUUECKOH
63 SHEPruu. DIIEKTPOCTAHIINN Ha 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DJIeKTPUUECKHUE U 1
MarHUTHBIC SIBJICHHS"

KonTponbhas pabota no Teme

65 "DIeKTpUUECKE U MAarHUTHBIE 1 bubmorexa LOK
p” https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepsHslit ypok. Pabora ¢
66 TeKkcTaMu 110 TeMe "TeroBrie 1 bubnmorexa HOK
" https://m.edsoo.ru/ff0acc5e
SIBIICHUS

PesepsHslil ypok. Pabota ¢
bubmmoreka IIOK

67 eKCcTa o teMe "Tlocto 7 1
TERCTAMITIO TeM TOAHHEI https://m.edsoo.ru/ff0acdc6

3IIEKTPUYECKUM TOK"

PesepBHsiit ypok. Paborta ¢
68 TeKcTaMu 1o TeMe "MarHuTHbIe 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 08 2 145
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoabneie  Ipakriieckue fl[:;:EHHﬂ gg[?al;zi:fenbﬂue
padoThI padoThI pecypen

1 MexaHnnyeckoe JBUKEHHE. 1
MarepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOT0 IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE bubnuorexa [IOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBMKCHUS. 1
I'paduk ckopoctu
JlaGopartopHas paboTa

7 "OnpeneneHye yCKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. HCpI/IOIl n 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LleHTpOCTpeMUTETHHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bektop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAs criia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ]P?tlffsj?lljr(r)f:(ljcsaogﬁ/ifanecaZ
16 Pemenne 3amau nmo teme «Cuna
YOPYTOCTH
JlaGopatopHas T
17 <<OHpI;Ze?II;HiIeF:If§:TI?OCTI/I bubmorexa [JOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cuna Tpetis https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuiia bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Ol'[pI;Z[CJ'II;HI/IC I:<03(1)(b14L1HeHTa bubmmorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenue 3amay mo teme "3aKOHEI Butmmorexa LOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e
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Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
P A https://m.edsoo.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/[Bmkenue ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anakTuku"
Pentenue 3amau mo teme "Cuia
24 TSOKECTU Y 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocMHUYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AGcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpI0TO TEIIA C https://m.edsoo.ru/ffOafe36
3aKpeTIEHHONW OChIO BpallleHuUs

27 MowmeHT cunsl. LeHTp TsKECTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padoTe

29 o TeMe "MexaHnuecKkoe IBHIKEHIE bubmmorexa [TOK

N | ’ https://m.edsoo.ru/ffob0408
B3aumoneiicTBue Ten
KonTponbhas pabota no teme
30 "MexaHn4eCcKOoe ABIKEHNE bubmmorexa [TOK
N .\ ’ https://m.edsoo.ru/ffOb06ec
B3aumoneiicTBue Ten
Nmmynsc Tena. UMITyasc CHITBL.
31 3aK0H COXpaHEHUs UMITYJIhCa. bubnmnoreka [JOK

VYrpyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa
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Pemenne 3agau o reMme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMIyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudepenuus "PeaktuBHoe
JBUKEHUE B IIPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/F0b0agA
35 PaboTa cHITBI TSXKECTH, CHIIBI bubmuorexa [JOK
YIOPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHH TeJa
110 TOPU3OHTAIIBHOM MTOBEPXHOCTH
37 CBs13b SHEPruu U paboThI.
[TorenuuanbHas SHEPTUS
Kunernueckas suneprus. Teopema o bubnmnorexa [JOK
38 .
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 JlaGopaTtopHnast pabora «3yuenue bubnuoteka [JOK
3aKOHA COXPaHEHUs SHEPTUI) https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoE NTBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHus.
42 BrinyxaeHHbIe KOeOaHUS. bubnnorexa LIOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTndecKkuil ¥ NpyKUHHBINA

MassTHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
MPYXUHBI U MacChl Ipy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHUYECKUX KOIEeOaHUIX

JlaGopaTtopHnas pabota
«OrpeniesieHue 4acToThl ¥ EPHO/Ia
KoJIeOaHUH MPYKHHHOTO MasITHHKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MexXaHU4YeCKUX BOJIH. [IpomonbpHbIC 1
MOTNIEPEYHBIE BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOTHEBI"

50

51

52

3ByK. Pacnipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'pomMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenus "YapTpa3Byk u
uH(pa3ByK B IpUpOJIe U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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[ToaroroBka K KOHTPOJILHOU padboTe

bubmuorexa [JOK

>4 HO TeMe "3AKOHbI COXPAHCHI. https://m.edsoo.ru/ff0b25f0
Mexannyeckue KonedaHust 1 BOJTHbI"

KontponpHast pabora o Teme

55 "3aKOHBI COXPAHEHUS.
Mexannueckre KoeOaHusi U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnnoreka [HOK
DIIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana

58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp3oBanue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBsA3U"

VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C ngjﬁ;fg;gﬁ; Ob2che
OMOMLIBI MOOMIILHOTO Tenedona" T '

Pemienue 3a1au Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHOW BOJIHBI
DJNIeKTpOMarHuTHasi Ipupoja CBeTa.

61 Cxkopoctb cBeta. BosHOBBIE bubnuorexa LIOK
CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsamonuneitHoe

62 pacnpocTpaHEHUe CBEeTa. 3aTMEHUs bubmmorexa [TOK
Cosmnma 1 Jlyn! https://m.edso0.ru/ff0b3658
3aKOH OTpaXkeHUsI cBeTa. 3epKaJa.

63 Pemenue 3a1a4 Ha mpuMeHEHNE bubmmorexa LIOK

3aKOHa OTpaXCHUsA CBETA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienue cera. 3aKkoH

bubmuoreka [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHUE MOJIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIy4a OT
yrJia aJeHusl Ha TPAHUIIE "BO3IYX-
cTekno""
Ypok-koHpepeHIus
"Hcnonp30BaHKEe MOJIHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6nmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI httos://m.edsoo.ru/ffob3f2c
. bubnuoteka [JOK
69 [TocTpoenne N300paXKeHUH B IMH3AX httos://m.edsoo.ru/ffOb44da
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuorexa [JOK
PacCTOSIHUSA U ONTUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "Ontuyeckue bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 kak ontuyeckas cuctemMa. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684
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Ypok-koudepenmus "JlepexTo

73
3penusi. Kak coxpanuts 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.
74 OmneiTel HetoToHa. CiiokeHne bubnuorexa [JOK
CIIEKTPaJIbHBIX LIBETOB. [(ucnepcus https://m.edsoo.ru/ffOcOf4c
CBETa
JlaGopaTtopHas pabota "OMbITHI 11O
Pa3I0KEHUIO OETIOT0 CBETA B CIIEKTP
75 Y BOCIIPUSITHUIO I[BETA MMPEIMETOB MPHU bubmmorexa [JOK
P i pedl P https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 I[BETOBBIC
GmbTpe!"
Ypok-npaktukyMm "BoiaHOBbIE
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHys u audpaxus’”
77 OmneiTel Peszepdopaa u mianerapHas bubnmnorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue v noriomeHne cBera
79 aromMoM. KBantsl. JInuHeiuarsie bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habmronenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [JOK
A g https://m.edso0.ru/ff0c1672
82 Crpoenue aToMHOTrO sipa. bubnuorexa [JOK

HYKJ'IOHHaﬂ MOACIb

https://m.edsoo.ru/ff0cl8ac
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PannoakTuBHBIE PEBpaALICHUS.

bubmuoreka [JOK

83 N3otonbl https://m.edsoo.ru/ffOclal4
Pemienue 3aja4 1o teme: bubmuorexa [JOK

84 " " ;

PannoaktuBHbIE IPEBpALICHUS https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koH(pepeHus

86 "lfam/loaxgnilme U3ITyYeHUS B buGnnorexa LIOK

| https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COXII;)aHeHIESI 3apsI0BOTO U bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

88 DHeprusi CBsSI3U aTOMHBIX SED. bubnnoreka [JOK
CBs3b MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "SnepHoie
peakuun"

90 Peakiiuu cuHTe3a M IeTeHUS sEp. bubnmnorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "Anepuas

91 JHepreruka. Jlencreus
pPaauOaKTUBHBIX U3TyUYCHUN Ha
JKUBBIEC OpPraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe

92 1o TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"

03 KonTpomnpHas pabota mo Teme

"DeKTpOMarHuTHOE MOJIE.
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DNIEKTPOMArHUTHBIE BOJHBI.
KBauroBrie sBienus"

[ToBTOpenue, obodIIeHNKE.

bu6mmoreka [IOK

94 JIaboparo e pabo 0 KypcC
" pat piIH P TB: HOKYPEY https://m.edsoo.ru/ff0c245a
BsaumopeiicTBue Ten
IToBTOpenue, 06o0eHNE. Permenue
95 AaCYETHBIX U KAYECTBEHHBIX 33124 bubmmorexa [IOK
P " f[ https://m.edso0.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpeHue, 0600IeHNE. Permenue
96 PaCyYETHBIX U KAYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nsurareaei"
IToBTOpeHue, 0600IeHNE. Perenue
97 ACYETHBIX U KAYECTBEHHBIX 3a1a4 bubmmorexa [TOK
p A https://m.edsoo.ru/ff0c2b30
no teMe "KIIJ[ anekTpoycraHoBOK"
[ToBTOpEeHnue, 06061IEHNE.
98 JIaboparopHbie pabOTHI IO KypC bubmmorexa [TOK
| patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBELIE ABICHUS
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI bubmiorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTropenue, 0600meHue. Pabora ¢
100 texkcTaMu 1o TeMe "Kosebanusa u bubmorexa LOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
" bubnuorexa [JOK
101 TekcTaMH 110 TeMe "CBeTOBBIE

siBiIeHus"”

https://m.edsoo.ru/ff0c3044
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[ToBTopenue, 0600menue. Padora ¢

102 TekcTamu 110 Teme "KBanroBsas u 1
snepHas ¢puzuka"
OBULIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






