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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 001Iiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm (eaepaibHON padouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO H3yYECHHS
¢u3MKN Ha NEATeTbHOCTHOM OcHOBe. B mporpamme mo (usuke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30oBaHMUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpezesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € ENBIO OKa3aHUS METOTUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbI IO YI€OHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3YIOIIKM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBICHUN, W3yYaeMbIX XHUMHEH, OWoJioruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
NpeIoCTaBIseT HauOoyiee SCHBbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOTo OO0pa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHUs COCTOMT B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOLIUMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHbIE
JIOKA3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyueHnus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs
ompenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pELICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoit denepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYydYalomuXcsd K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHUEC
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH IS Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHe 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS TMPOCTEUIIUX PAcUETHBIX 3alady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SIBIICHUS W BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEld (PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu po¢eCcCHOHATIBEHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HEJEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAWBUIYAIBHBIX OCOOEHHOCTEU
oOyJaromuxcs, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblXx B pamKax
OCHOBHOTI'O F'OCYapCTBEHHOTI'0 3K3aMeHa M0 (pU3UKE.

[Ipu mnpoBeneHNH Ta0OPATOPHBIX M MPAKTHUYECKUX pabOT HCMONb3YyeTcs
o0OpyJIOBaHME W TPOTPaMMHBIA  KomIiekc 1eHTpa «Todka  pocray.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepennit. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3YYalOT TPUPOLY.
EcTecTBeHHOHayuyHbIi METOJ| IO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanne GU3HIeCKUX SABJICHHUN C TOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. ®uznyeckue npuOOpPhl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEeHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. M3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MNOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWIKEHHSI YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBumwxkenue, nuddysus. B3aumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpavuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUSL.



2. Habmonenue nuddysumn.
3. HabGmonenue ~ siBmeHUid,  OOBACHAIOIIMXCS ~ NPUTSIKEHUEM  WIIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJB30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue TeJl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tella.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl C MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTu. Cuila TsKecTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKOoro JBUKEHUS Teja.
2. N3mepeHune cCKOpoCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBeHus: MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)EeHue CUJI, HaIPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHHUsS Opycka WM IIapuKa I0
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

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

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

Pasznea 4. /laBiieHue TBEPABIX TeJl, ) KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. [THeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000youkn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyX’EHHOE B HUX TeJo. BeITanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW 4YacCTH
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUs TeN: MJABAaHUE WJIU MOTPY>KEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
IOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIbL, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
YKUJKOCTh YaCTH T€JIa U OT INIOTHOCTH KUAKOCTH.

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

Pa3zgea S. PaGoTra nu MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs HHEPTUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblUyara.
3. Hsmepenue KIIJl HaKIOHHOM IIOCKOCTH.

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

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BeIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya " COBEpLIECHUE paboThI. Bunsl TEIIONEpPEaaAuHn:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBeix aurareneit KIIJ[ temmoBoro npurarens.
TeruioBble ABUTaTENN U 3aIIUTA OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JTBUKECHHUSL.
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Hab6mronenune nuddysun.

HaOnronenue siBieHU I cMauMBaHUs M KaMWUIAPHBIX SIBIICHUM.
HabnrogeHue TemioBoro paciupeHus Teul.

N3meHenune paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3sMepeHus: TEMIIEPATypHI.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue TpU COBEPIICHUHN paOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSXKECHHUS.
OMNBITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
Terionepeaayu U padboThl BHEITHUX CHJL.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METATUIMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHON TEIUIOTHI TJIaBICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanuss Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopaercTBue
3apsbKeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApauIeNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Vcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJeKTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlelicTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuilbl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUIECKOr0 HaPsHKEHUS! BOJIBTMETPOM.
. Peocrar n marazuH cCOpOTUBIICHUMN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3I€JIECHUs MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIENH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbI TOKA.

N3MepeHne U peryJIMpoOBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYILIETO 4epe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOTO TOJSi  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS 3JEKTPUUECKOTO TOKAa HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIs1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrareslbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHUI 3HAYEHUS W HAIPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MIHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. llepron um yacrtota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTtona. Bropoi 3axkonH Herorona. Tperuit 3akoH HeroToHa.
[IpuHIMII CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOPEHHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynbec tena. Mi3menenne mmmysibea. UMmynbe cuiibl. 3aKOH COXPaHEHHUs
MMITyJibCa. PeakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHInanbHas SJHEPTrUs CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIHUH.

Hemoncmpauuu.

1. HaGmroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHH IBWIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

W3mepenne cCKOpoCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUSI.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HabGmronenune aBuKeHUsl Teia Mo OKPyKHOCTH.

Habnronenne MexaHMUeCKUX SIBICHHUM, TPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKEHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMO/ICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

[Tepenaua uMITyabca Mpu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIIOTHO YIPYTOM B3aUMOJAECHCTBUU.
Habnronenune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON dHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYEeCKOM SHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEKKH.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa WM JIBMIKSHHUS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBHUKEHUM TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCSTCS Kak psij HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOoCTH TIPU MOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABHKHOTO U TTOABHUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpyKUHHBIA MasTHUKHU. [IpeBpamienne
SHEPIUM MPU KOJIeOATEIHLHOM JABUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOHBI.

3ByK. ' poMKOCTh 3ByKa W BbicOTa ToHA. OTpakenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Habnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGmrofnenue BIHYKICHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopnbw pabomul u onvimeol.
1. OmpezgeneHne dYacTOThl M Tepuojia KojJeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

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

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJjeOaHwuii
NPY>KUHHOTO MasiTHUKA OT MACChl IPpy3a U KECTKOCTU MPYKHUHBI.

7. W3mepenue yckopeHusi CBOOOTHOTO MaEeHUS.

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

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

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

[Ipenomnenue cBeTa. 3akoH MpenomiieHUs cBera. llonmHoe BHYTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTtona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO.

Xop ydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens ria3a.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tomyuenue 6em0oro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaXKEHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTH yIJia IIPCJIOMJICHUA CBCTOBOIO Jiyda OT YyTJId
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilomydyenue n3o6paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB NpPHU UX HAOJIOJCHUM 4Yepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoroeHne cBeta aroMoM. KBaHThI. JIMHEUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmopens aromHoro sxpa. Msoromsl. PannoaxkTuBHBIE
npespatenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sHeprun ConHua U 3BE3]I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOIEHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. CnekTtp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMINUX U3TyUYCHUN.

6. Perucrpanus usimydeHus: NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccnepnoBaHue TpPEeKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MTPEAHA3HAYEH JJI CUCTEMATHU3aluU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUsl UM ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke i MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy M0 (u3uke A o0yvaromuxcs,
BBIOPABIIIKX ATOT yUEOHBIN MpeMeT.

IIpy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHHUS, penlaTh 3ajJadyd, B TOM YHUCIE
KauE€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.
[IpuHIIMTIHANBHO ACSTENBHOCTHBIN XapakTep JaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarlIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBICHSTH
bu3nyeckue IBICHUS B OKPY’KaIOIIeH MPUPOJIE U MOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMECHHBIX
TEXHOJIOTU, HAIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpuoTH4YECKOro BOCIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CY>KI€HHH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAueCTB (PU3NYECKON HAyKU: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4YHOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MacHOrO IOBEACHHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JOMAIIIHUX yCJIOBUSX;

- c(OopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B pELICHUU NPAKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOdeCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUS

e - OpHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
0o0JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TMOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HX

pelieHus;

e 8) amanTanmuum K HM3MEHSIOIMIMMCS YCJIOBHUSAIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPH BBIMOJHEHUU HWCCICAOBAHUN U
MPOEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD,

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTUSA B NPHOOPETEHHH HOBBIX (PU3HMUECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUN;

e - OIEHKA CBOMX JCHCTBHM C Y4YETOM BIUSHHS HA OKPYXKAIOUIYyIO Cpeny,
BO3MOYKHBIX IJI00abHBIX TOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOSHHS TpOTrpaMMBbl MO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydaromierocsi OyayT copMUpOoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEpPCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSM;
BBISBJISITh TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEIaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHOM uinueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO C yUETOM CaAMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUS:

MICITOJIB30BATh BOIPOCHI KaK MCCIIE0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHUIO,
NIOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OIIEHUSI U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nnpopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPEJIOKEHHOW Yy4eOHOU
(bU3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMH
CXE€MaMH, AarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOMHALIUSAMHU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
Jranora, oOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUYyadbHOW pabOThI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: paCIpeleNisiTh POJ, OOCYXIaTh MpPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HANpABJICHUIO MW KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHUBEpPCAJIbHBIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHus (U3NUeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUIYaJbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyImIoin);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (GU3HMUECKON 3aaul WIIH
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS)) Ppe3yJbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(U3MYECKOro HUCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUThb ce0s HA MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ymopyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOMINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEpeaadya [AaBiCHUS TBEPABIMU TENaMH, XUIKOCTAMU U
razamu, atrMochepHoe JaBlieHHWEe, IUIAaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BeJIUYUHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA TSKECTHU, BEC
Tella, Cuja TpEeHUsd, JAaBlicHUWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYEeCKass M TMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYWH, UX
0003HAaUEHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEIIUYMH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJB3Ysl TIpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUsS pbruara (0JoKa),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiat pacy€THbE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a
yCIIOBUS 33J]a4 3aIUCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HMUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/lad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BETUYHHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh NpPH MNOMOLIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W HHTEPIPETUPOBATH
NOJlyYEHHBIM pe3ysibTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 PE3YJIbTaTaM;

IPOBOJUTH OMNbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MIPENJIOKEHHOTO 000PYJOBaHMUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHHS, BPEMEHM, MacChl Tena,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPAMBIX H3MEpPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHU JIBJKEHMS Tena, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, coOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEeHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phluar, MOJBUXKHBIN 1 HETIOJIBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOOIPOBOAA, TUIAPABIMYESCKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (DPU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEphl  (HAXOAuTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOMU
KU3HH N7l oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACIHSTH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN Y4EOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JIUTEPATYpy  (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MIHTepHET, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOINEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJsibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HCIOIB30BAThH



U3YUYCHHBI TOHATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXAAThH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JE€ATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEeMIEepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOW JBUTATElb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsAll, FIEKTPUUYECKOE I0JIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3iuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIWsl, IUIaBJIEHWEe, KpUCTAJUIM3alus (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA IPOBOJIHUK C TOKOM, 3JEKTPOMAarHUTHAS] UHIYKIUS)
[0 OINHUCAHWI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SIBJICHUU B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBJICHUS B MPUPO/IE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHLa, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa30oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoroCcoB, pOJdb MAarHUTHOTO MOJIA JJIsS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOANTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJb3Ys
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAS BIIAXXHOCTH BO31yXa, JJIEKTPUYECKUHN 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIBbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €IUHULIBI
du3nyeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
$u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YS] OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUU
CTPOEHHS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 711 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTH4eCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ omnopoid Ha |—2 M3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YsS 3aKOHBI U
(dopMyIibl, CBsA3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
yCIOBUS 3aauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JJI pelIeHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble JUIsl €€ penieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
($uU3MYECKUX METO/OB, MCIONb3Yysl OMHCAHME HUCCIEIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUS, N€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
du3znyecKuX CBOWCTB Tel (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpU MU3IYyYEHUH OT LBETa M3Iydaromen (MOrIOMIaroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, DJJEKTPHU3alMs TEI W B3aWUMOJCUCTBHE
DIIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMbIe MPEANOI0KEHHsI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIMPOBATH BHIBOJBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3JyXa, CHUJbl TOKa, HAMNpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (DU3HMUYECKHX BEJIMYWH, CPABHUBATH
pEe3yIbTaThl U3MEPEHUN ¢ YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TOMEePEYHOro
CEYEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HaNpsDKEHHWsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEeAys NPENJOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yesibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBIECHUE NPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl NMPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATHh 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
NpUOOPBI, HArPEBATENIbHBIE 3IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3NYECKHUX SIBJICHUN UM HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTENIbHbIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeNIbHbBIM U MapaljIeIbHbIM COSTUHEHHEM 3JIEMEHTOB,
pasziuyasi ycloBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs oOecriedueHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3JIO0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmu (U3UIECKOTO COJICpPKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWUM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIH MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JTUTEPATypy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
CoIepKaHWsl, B TOM 4YHCJIE TYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MIPOCKTHOM WJIM HMCCIICIOBATEIHCKON NEATEILHOCTH, TIPU dTOM T'PaMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB paclpeAenaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyrasi, mjgacTaueckasi), TpEHUE, LEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KU, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAaTbHO30PKOCTbD,
CIEKTPbl UCIYCKAHUS U TOTJIONIEHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBIDKEHHE, CBOOOHOE
NaJIecHUe TeJI, pPABHOMEPHOE JBHUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKeHUe OeJoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHHUS B MPUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHUE MIaHET COJTHEYHOW CHCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYEcKoe NIEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaJAMOAaKTUBHBIN (OH, KOCMUYECKHE JYy4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE pPAJAMOAKTHBHBIX H3IYyYEHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpElHSAsI W MIHOBEHHAs CKOPOCTb Tejla MpU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HMMIYJbC Tella, HMMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAS SHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYECKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTeslb MPEJIOMJIEHUS CPEAbl), IPU OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTHUMH BEIMYMHAMM,
CTPOUTH TpapvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs JHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, MNPUHIUI OTHOCUTEIbHOCTU [anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHbl OTPAKECHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3YyYEHHBIX CBOMCTBA (HM3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparIIMecs Ha cuctemMy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOIUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METOMOB, HCIONB3YysI OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHHE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(Gu3MYecKuX CBOMCTB Ten (M3y4yeHHEe BTOpPOro 3akoHa HbloTOHA, 3aKOHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN MpPYyKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOMCTB HW300pa)KeHHsI MpeaMeTa B coOMparomiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY H3 H30BITOYHOrO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIHpPOBaTH BHIBOIHI,

MPOBOJNTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OMpeaessis
CpelHee 3HaYeHHE Uu3MepseMol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTb MYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBeTa OT yrIia MaJCHUs W yria MpeIoMIICHHs OT yriia



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MajeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja CcOoOMparollell JIMH3bl, paJAHOAaKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh KCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjia TEXHUKU 0€30MIaCHOCTH P paboTe ¢ 1a00paTOPHBIM
000opy1I0BaHUEM;

pa3nnuaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh MPUHIUMBI JCUCTBUSA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YsS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU pPEIICHUH Yy4eOHO-TIPAKTHYECKUX 3a1ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaloIleH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOIyYeHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiIaeTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONW 3HAKOBOW CUCTEMBI B IPYTYIO;
Co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
MHpOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ Yy4&ToM OCOOEHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. ®Pusuka u e€ posib B NO3HAHUM OKPY:KAKOIIEro MHUpPa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o one 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 du3znyecKkne BeININHBI 2 1 nomorexa LO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4HBIM METOM IIO3HAHUS 2 1 bubmorexa [JOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICHICTBUE YACTHI] ) 1 bu6mmorexa [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOT ABIIICHHE https://m.edsoo.ru/7f416194
3.2 WNuepius, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Buet cnn https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TEIaMH, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
52 I1 5 1
POCTLIE MEXAHHSMBI https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprust 4 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TerioBble siBieHUs
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BeMliecTha https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasl MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3jnen 1. Mexanuyeckue siBJIeHUS
11 MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bub6 OK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3jnen 2. Mexanuyeckue KoJjie0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 Mexannueckue kKosneba 7 3
NAIHCCIHE Rofebartt https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Crpoenue aTomnoro npa 6 I https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakiuu 7 1 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3neu 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
) Kypca Gu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa 0 PUPOJE.
SBnenus npupojipl. Guzndeckue
SIBJICHUS

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BEIMUUHBI U UX
nu3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaTUnKa
TEMIIEpaTyphl"

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAaYKHU U3Yy4YaroT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Omucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIEH

VYpok-uccnenosanue "IIpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA IIAPHKA,
IIyIIEHHOT0 TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJblIe BHICOTA ITycKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubnmnorexa [IOK
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6mmoreka [IOK
8 JBr>xeHune 4acTHIl BEIISCTBA
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITHI 1O
9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
razoBy»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmMocss3b Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
Mexanudeckoe IBMKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE 1 HEpABHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIBIOKEHHE
bubnuoreka IIOK
13 Ckopoctb. Enunuiiel ckopoctu 1
https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt 1 BpeMeHH IBUKESHUSA bubmmorera [IOK
y p https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
P N P bubmuorexa [JOK
15 BzaunmopeiicTBue Ten Kak mpuyrMHa
https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBH>KEHHS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmnoreka [JOK
1 00bEMa TeJa IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIIa»

Permtenne 3agaud o reme "IlmoTHOCTE

bubmuoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydyenue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIJION TSKECTH U
. bubnuorexa [JOK
22 maccon tena. Bec Tena. Pemienue
" " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TSKEeCTH
3 Cuia TsSDKECTH Ha APYTHX IJIaHeTaxX. bubnmnoreka [JOK
DuU3NYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Hamepenune cui. J[uaamMmomer
p A p https://m.edsoo.ru/ff0al8cc
bub OK
25 Bec Tena. HeBecomocth nommoteka I
https://m.edsoo.ru/ff0al778
Ciio)eHue IByX CHJI, HAPABIECHHBIX
26 10 OJTHOM TPSIMOMA bubmmorexa [TOK
a N p ' https://m.edsoo.ru/ff0ala70
PaBHOelcTBYIOIIASA CHIT
7 Pemenue 3agau mo reme
"PaBHoaeiicTBytomias cuin"
)% TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopHas padota «3yuenue bubmuorexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJIEHUS U
XapakTepa COIPUKACAIOLIUXCS
IMOBEPXHOCTEN»

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau mo remam: «Bec

31 tena», «['paduueckoe nzodpakeHue bubnuorexa [JOK
cuny, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKEHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I'paduueckoe n3o0pakeHne CHI»,
«Cumb»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya naBieHus! TBEPALIMU
35 TeJ‘IpaMI/I, JKUAKOCTSIMU U Ir)alfsaMI/I. 3akoH bubmnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B JKUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JICCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «/laBnenue B bubmuorexa [JOK
JKMAKOCTH M rasze. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOlmarommecs cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

r .
39 FADABIITCCIAH fipece https://m edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emin. [TpudarHb
CYILIECTBOBAHUS BO3yILIHON
41 o}(;l(l)lnquH 3emiu 3::3};ICHMOCTL bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuoreka [JOK
B LA
42 ec Bo3ayxa. ATMochepHoe aBiIcHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMmocepHOTro 1aBICHUS. bubnnoreka [JOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 BBI TB(II)HIE)I BHEM Bubnmorexa LOK
FABIICHIA OT BHICO 7l YPOBHE https://m.edsoo.ru/ff0a2fc4
MOpst
Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
45
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ampau o reme "
ATtMmocdepHoe naBieHue"”
eMCTBUE KUJKOCTHU U Ta3a Ha
i A I‘B o Bu6miorexa [OK
HOTPYZEHHOE et https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas paborta «OnpeneneHue
43 BBITAJTKUBAIOIIICH CUJIBI, bu6mmorexa [IOK

JIEHCTBYIOLLEH HA TEJO, IOIPYKEHHOE
B JKHJIKOCTB)

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00BbEMA MOTPYKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Temn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

55

56

57

JlaGoparopHnas pabota
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHHE JIOJKU U
onpeseraeHue e€ rpy30no b-EMHOCTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxormnaBanue»,
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
U Ta30B»

KonrtponbHas pabora no Teme
«/laBneHne TBEpABIX TEN, KUAKOCTEN
U Ta30B»

Mexannueckasi pabota

MorHocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM NIpH
MoBEME MO JIeCTHHIE"

[Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

58

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaGopaTopHas pabota
«HccnenoBanue yCciIOBHI paBHOBECHS

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

0.5




59

pbIyara»

Pemenue 3amay o teme «Y CIOBUSA
PaBHOBECHSI pbIUaray

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT mone3noro neicTBus
Mexanmu3ma. Jlaboparopuas pabora
«M3mepenue KIIJI HaknOHHOM
TUTOCKOCTIY

0.5

61

62

63

Pemrenune 3agau o teme "Pabora,
mormtHocTh, KIT/1"

MexaHuueckas OHCPIHU-.
Kunernueckas u IIOTCHIMAJIbHAasA
OHCPIusa

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"DKCnepUMEeHTalIbHOE OIpeIeTICHHE
U3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHON SHEPTUH NTPU
CKaThIBaHWM TeJja 110 HAKIIOHHOU
MJI0CKOCTH"

65

66

67

Kontponbras paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPI U
PesepBHbIit ypok. Paborta ¢ TekcTamu
no TeMe "Mexanndeckoe ABIKeHIE"

PesepBHelIit ypok. Pabota ¢ Tekctamu
1o TeMe "JlaBneHue TBEpABIX TE,
XKUJKOCTEN U Ta3oB"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepBHbIii ypok. PaboTa ¢ TekcTamu




o teMe "Paborta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12



8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
. bubnuorexa [JOK
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Monaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TenmoBoe pacIMpeHre U CKaThe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teronepenaun 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstueit BoAbI"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOIMMOTO JIJIsI HarpeBaHus Tea
Y BBIJICJISIEMOTO UM TPH OXJIAKIECHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yAEIbHON TEMJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

P bubmuorexa [JOK
18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
YIEIbHOW TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnnorexka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aensHas Temiora bu6mmoreka [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATYPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEJBLHOW BJIAXKHOCTH BO31yxa"
Pemenue 3agau Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBurares.
TenaoBbie ABUTATEIN U 3aIIUTa
OKpYKaroIleil cpebl

3aKOH COXpaHEHUs U NPEBPAILCHHS
SHEPIrUH B TEIUIOBBIX IPOLECCaAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TenaoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TermnoBble aBieHnusa. I3MeHeHne
arperaTHbIX COCTOSIHHI BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IneKTpU3aLUL
TeJl UHAYKIUEH U IIPU
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apssKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 Hanpsis>keHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
Hocurenu snexTpuyeckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHeHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiecTBoBaHus. McTouHuKM bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnrorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B METaJIaX, bubmuorexa [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota

41 "N3mepenue u peryimpoBaHue CUIIbI 0.5 Bubnmorexa LHOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DIJIeKTPUYECKOE HAMPsUKEHHUE.
BoasTMmerp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 0.5
"U3MmepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HarnpspKkeHus"
43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
44 3JIEKTPUYECKOIO CONPOTUBIICHUS | bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JJIUHBI, TLIOIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka
https://m.edsoo.ru/ff0aa44a
enu
JlabopaTopHas pabota
"NccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKAa, UAYIIETO YEPE3 PEIUCTOP, OT 1 bubmorexa LHOK
- Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaICIHHOE
COCIMHEHMS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TIPU | bubnmoreka [JOK
IOCJIEI0BATEIBHOM COEAUHEHUHN ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajijicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JIsl pa3jInyHoro bubnmnorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH ANIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenencaue
bu6mmoreka [IOK
52 paboTHI U MOLTHOCTH JIEKTPHUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECKUe ey 1 MOTPeOnuTenn
53 DJIEKTPUUECKOI YHEPIrUU B OBIT bubnnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUYECKHUE 3aps/Ibl.
bu6mmoreka [JOK
54 3apspKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSHHBIH
AIEKTPUICCKUN TOK"
KonTponbHas pabota mo Teme
"DeKTpUUECKUE 3apsIbl.
55 3a ﬂ)KCI:P)IHI)Ie TeIa I/IpI/IX bubmnorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. I1ocTOSIHHBIH
AJIEKTPUYECKUN TOK"
56 ITocTosTHHBIE MArHUTBI, HX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubmuorexa [JOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarautHoe 1moJjie
bu6mmoreka [IOK
58 3eMiIH U €ro 3HaueHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUUECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuyeHue NelcTBUS MarHUTHOTO
TIOJIsl Ha MPOBOJAHHUK C TOKOM"

DNEeKTPOABUTATEIh TOCTOSTHHOTO
ToKa. Mcnonb3oBaHue
ANEKTPOABUraTENed B TEXHUUYECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
Jlaboparopuas pabota
"KoHcTpyupoBanue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

Omnpbitel @apasest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIYYEHUS ANEKTPUUECKOI SHEPTUH.
DIEeKTpOCTaHIIMU Ha
BO300HOBISIEMBIX HCTOYHHKAX
SHEpPruu

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DIIEKTPUUIECKUE U
MarHuTHBbIE sIBJICHUS"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

65

KonTponbhas pabota no teme
"DJeKTpUUEeCKUuEe U MarHUTHbBIE
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PaboTa ¢ TekcTamu

bu6mmoreka [IOK




o teme "TemnoBble gBiaeHus"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0acc5e

67 | o reme Tocroamm ! sl
AIEKTPUIECKUIN TOK
68 PesepBHblil ypok. PaboTta ¢ Tekctamu |
1o Teme "MarHuTHbIC SBIICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 1455

[NPOT'PAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontpoabubie IIpakTHnueckue II/I[:;:GHI/IH :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr

| MexaHnueckoe JBUKECHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOI'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMOJIMHEWHOE | bubmmoreka [JOK
JIBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBU>KEHHSI. 1
I'padux ckopocTH
JlabopaTopHas pabota "OnpeneneHue

7 YCKOpEHHS Tena npu | | bubnuotexa [JOK
PaBHOYCKOPEHHOM ABIXKECHHH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

g CBoOomHoe nagenne teil. OIbITH !
lanunes

9 PaBHOMeEpHOE ABMXEHUE IO | bubmmoreka [JOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas U yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBebiit 3akoH HproTona. Bexktop bubmuoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHozelicTByrOIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6moteka LIOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cua ynpyroctH. 3akow I'yka https://m.edso:)_.lru/faneca2
16 Pemenue 3ampau no reme «Cuna
YIPYTOCTH
17 JlaGopatopHnas pabora «OnpeneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka HOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemenne 3amay mo reme «Cria but6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ffO0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(pduimenTa TpeHUs CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3aKkoHbI
21 HeroTona. CII[/IJ'Ia ynpyroctu. Cuiia bubnrorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTEHUSA. Y CKOpEeHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majieHust

Ypoxk-koHpepenuus "/IBrkeHue et

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anay no teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmorexa [IOK
. P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaibHOW TOUKHU.
AGCOII0THO TBEPAOE TETO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpIOTO TENA C
.. NS https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmeHnT cuisl. LeHnTp TspKecTH
PaBHOBecue mMaTepralbHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpHOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuisl. LeHnTp TspKecTH
73 Pemenue 3agau nmo reme "MomeHT but6mmoreka [IOK
cunbl. LenTp Tspxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOM paboTe MO
" bubnuoteka [JOK
29 TeMe "MexaHnuecKkoe JBMKEHHE.
. " https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTponbhas pabota no teme
| bubnunorexa LIOK
30 MexaHnueckoe ABIKEHIE.
. " https://m.edsoo.ru/ff0b06ec
B3aumonelicTBue Ten
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bu6muorexa [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYToe U
HEyIIPYroe B3auMOJECHCTBUE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
34 Mexanudeckas paboTa U MOITHOCTb bubmmorexa [IOK
https://m.edsoo.ru/ffO0b0a84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
YIPYTOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs3b 9HEprUU U pabOTHI.
IToTenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPrUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopHnas pabora «3yuenue bu6muoreka [JOK
3aKOHA COXPaHEHUs DHEPrUn» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTU
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
94acTOTHI U TIeproJIa KoJeOaHmi
NPYKUHHOTO MasTHUKa»

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

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHu i
rpy3a, HOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BOHBL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IponosbHbIE 1
MOTEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "Mexannueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKre BOJTHBI"

3BykK. PacnipocTpanenue u oTpaxkeHue
3BYyKa

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

51

VYpok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
nHOPA3BYK B IPUPOJIE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM pabOTE MO

but6mmoreka [IOK




Teme "3aKOHbI COXpPaHEHMUSI.
Mexanuyeckue KoyiebaHus ¥ BOJTHBI"

KonTponbhas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI cCOXpaHeHMs. MexaHnuyeckue
KoJieOaHus U BOJTHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-konpepennus "Lkana
53 3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "N3yuenue
. bubmuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 Y4acTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 CxopocTth cBeTa. BomHOBBIE CBOMCTBA bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
bubnunorexa LIOK
62 pacnpocTpaHeHUEe CBeTa. 3aTMEHUs
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
but6mmorekxa [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenominenue cBera. 3aKoH bubnuoreka [JOK




IIpECIOMJIICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb3oBaHue MoaHOTO BHYTPEHHETO
1P https://m.edsoo.ru/ff0b3c5c
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanme
66 3aBUCUMOCTH yTJia MPeTOMIICHUS
CBETOBOTO JIyua OT yIJIa MaJIeHUus Ha
rpanuiie "Bo3ayx-crekio""
Ypok-koHpepermus "Vcnons3oBaHue
67 TIOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
bubnnoreka [JOK
68 JIunzel. OnTryeckast cuiia JIMH3bI 1
https://m.edsoo.ru/ff0b3f2c
. bubmuorexa [IOK
69 [TocTpoenne n300paxeHuit B TMH3aX 1
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue BuG 110K
_ nonroTexa
70 (hOKYCHOTO PacCCTOSIHHS M ONITUYECKON
. " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTMH3BI
71 Ypok-koHpepeHmus "OnTudeckue bubnmnorexa [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnmnoreka [JOK
72 I'na3 xak onruyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepentus "leexTs
3penus. Kak coxpanurts 3penue"
Paznosxenune 6emoro cBera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c




JlabGopaTopHas padota "OIBITHI 11O
pas3oKeHuIo 6eJI0ro CBeTa B CIIEKTP U

bu6nmoreka [IOK
75 BOCHPUSTHIO [IBETA IPEIMETOB MPHU UX
https://m.edsoo.ru/ffOcOe2a
HaOJIOACHNH Yepe3 BETOBbIC
¢bubTpor"
VYpoxk-npaktukym "BonHoBbIE
76 CBOICTBa cBETa: AMCIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u morjoiieHne cBera
. bubmuoreka [IOK
79 atomoM. KBanTel. JInneiuaTteie
https://m.edsoo.ru/ff0c144c
CHIEKTPBI
20 Ypoxk-nipaktukym "Habmonenue bubmuoreka [IOK
CHEKTPOB UCITYCKAHUS" https://m.edsoo.ru/ff0c1550
" bubmuoreka [IOK
81 PaanoakTUBHOCTE U €€ BUIIBI
https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hykinonnas bubnuoreka [JOK
MOJICNIb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [IOK
N30To118! https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon momypacnaga
VYpok-koH(pepenus "PagunoakTuBHbIE
P Gep bubmuorexa [IOK
86 M3JIy4YeHUS B IPUPOJIE, METUIINHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
quceln

28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK
MAaccChl U DHEPTUUA https://m.edsoo.ru/ffO0c1d7a

29 Pemenue 3anau no teme "Snepubie
peakuun"

90 Peakuuu cunTe3a u nenenusd saep. bubnnorexa [JOK
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-kondepenuus "Anepnas

01 sHepreTuka. JlencTBus
PaaNOAKTUBHBIX U3JTyUYECHUN HA XKUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmmnorexka HOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"

KonTponbhas pabota no teme
93 "DIIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBsbie siBieHus"
[ToBTOpenue, 0600IIEHNE.
but6mmoreka [IOK
94 JlabopaTopHbIie pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
[ToBTOpenue, o6o0menue. Pemenue
bubnunorexa LIOK
95 pacyYeTHBIX M KaYECTBEHHBIX 3a7a4 110
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBsie MpoLECChI
96 [ToBTOpenue, 0606meHue. Pemenue bubnmoreka [JOK




pPacyYeTHBIX U KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
97 pACUETHBIX U KAYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBok"
[ToBTOpenue, o6o0mIeHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa HOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTrOopenue, o6o0menue. Padbora ¢
" bubnuorexa [IOK
99 TEKCTaMH I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'L'HCBCTOBI:IG 1 bubnmorexa OK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 Tekctamu 1o TeMe "KBanToBas u 1
anepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» ®usuka, 7 xnacc/ [lepsimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axinoneproe obmectBo «M31aTenbcTBO
«IIpocsemenne»

» dusuka, 7 knacc/ Iepeimkua A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «J3aT€NBCTBO «DK3aMEH»

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiiMOHEpHOE 00IIIECTBO
«M3narenbcTBO «lIpocBenienne»

» ®usuka, 8 knacc/ Ileppimkun A.B., O0miecTBo ¢ OrpaHuYeHHOM
OTBETCTBEHHOCTHIO «[PODAY»; AkninonepHoe odiiectBo «M3aaTenbcTBO
«IIpocBenieHue»

» dusuka, 8 knacc/ Iepeimkua A.B., OGIecTBO ¢ OrpaHMYCHHOM
OTBETCTBEHHOCTBIO «J31aT€NhCTBO «DK3aMEH)

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AKiimoHepHOE 00IIIECTBO
«M3marenscTBO «IIpocBemenune»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytHuk E.M., O011ecTBo C
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 0OIIECTBO
«M3parenbcTBO «lIpocBenieHne»

» dusuka, 9 knacc/ Iepeimkua A.B., O6IecTBO ¢ OrpaHHYCHHOM

OTBCTCTBCHHOCTBIO ((I/IBI(aTeJ'IBCTBO «ODK3aMeH»



METOJINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

Hudpossie pecypest [TOK

Pocculickas snexktpoHHas mikoda https://resh.edu.ru/
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