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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-Hay4YHBIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (hPHU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHYy MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Henan nzyuyenus Guankm:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

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

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

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

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

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

pa3BUTHE YMCHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

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

Ha uzydyenue usuku (6a30BBIM YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETroO

oOpazoBanus otBoAUTCS 170 yacos:

[Ipennaraemslii B mporpamMMe no (u3HKe nepeyeHb JabopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBHUIYAJIbHBIX OCOOEHHOCTEMH



06yanOHlHXC$I, CIIMCKa SKCIICPUMCHTAJIbHBIX BaI[aHPlﬁ, nperaracMbiXx B paMKax
OCHOBHOTI'O TOCYJapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IK€.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTecTBeHHO-HAay4HBIII METOJ| TO3HAHMA: HAOIIOACHHE, NMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

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

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

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. HM3MepeHue pacCTOSHUMN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

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

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

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHrue u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIC OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

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

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONIPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

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

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

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

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

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

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3IeKTpUIeCKOro HalpsHKEHUST BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MmepeHune u peryJnpoBaHue HANpPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJiss CWIbl TOKa MPH MApaJlJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

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

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHrne MEXaHMYECKOM dHEPTUH TIPH ABIKCHUH Teja MO ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpPHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Toyyenune n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHune xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. TlomydeHue n300pakeHHI C MOMOIBK COOUPAIOLIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JIVMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3aIuyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroaeHue CIIONIHBIX U JMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccienoBanue TPEKOB: U3MEPEHHE SHEPIrUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipr u3ydyeHUn NTaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (hU3mdecKue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIe JI1 IPOBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS [IPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3mku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yIbTATOB.

B pesynbrate u3ydeHus QUMK Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS y
oOyyaromierocst 0y1yT coOpMUPOBaHBI CIEAYIONINE TNYHOCTHBIE PE3YyJIbTATHI B YACTHU:

e 1) NaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TMpOSBICHUE HHTEpPECA K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOU
bu3nUecKoil HayKH;

e — IIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB,;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXKICHUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JTOCTHXKCHUM
busuKy;

e — OCO3HAaHHUE BAXHOCTH MOPAIbHO--3THUECKUX TMPUHIUIIOB B JIESITEIbHOCTH
YUY€HOTI0;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e — BOCHPUATHE DCTETUUECKUX KadecTB (HU3UYECKON HaAyKu: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e — OCO3HAHME LIEHHOCTH (PM3MYECKOM HAYKM KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOMIEH KYJIbTYPHI;

e — pa3BUTHE Hay4yHOH JIIOOO3HATENILHOCTH, MHTEpeca K MCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

e 5) popMuUPOBAHUSA KYJbTYPbI 310POBbSI H SIMOLUOHAJIBLHOI0 0JIATONOJIYYHA:

e — OCO3HaHHME IIEHHOCTH Oe3omacHOro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TpaBUJI 0OE30MacHOTO TOBEICHUS Ha
TpaHCIIOPTE, HA JOpOrax, C OJICKTPUYECKUM M TEIUIOBHIM 00O0pY/OBaHHWEM B
JIOMAITHUX YCJIOBUSIX;

e — chopMUPOBAHHOCTHh HABBIKA PEQIICKCUH, TIPU3HAHKUE CBOETO IMpaBa Ha OMIUOKY U
TaKOT0 K€ TIpaBa y IPYroro 4eJoBeKa;

e 6) TPYAOBOIO BOCHIUTAHMA:

e — QAKTHMBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa30BaTeNbHOM OpraHU3allii, ropoja, Kpas) TEXHOJOTHMYECKOM U COLMaIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e — HHTEpEC K MPAKTUYECKOMY U3YUYECHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;

e 7)3K0JIOTN4Y€CKOTr0 BOCTIMTAHUS:



— OpHUEHTalMs Ha MPUMEHEeHUEe (U3MYECKUX 3HAHUM JJIs perieHus 3a71a4 B 00JacTH

OKPY’KAIOIIE Cpenbl, IUIAHUPOBAHMS IIOCTYIIKOB M OLEHKM MX BO3MOYKHBIX

MOCJEACTBUN JIJIS1 OKPY>KAIOIIEH CPe/Ibl;

e — OCO3HAaHHME TIJ00aJBPHOTO XapaKTepa 3KOJOTMYECKUX MpoOJeM M MyTed HX
pelneHns;

e 8) aganTanum K N3MEHSIOIUMMCSH YCJIOBHSAM COLUAIBHON U NPUPOJAHOM Cpelbl:

e — NOTPEOHOCTH BO B3aMMOJEHCTBUM IPH BBIIOJHEHUH UCCIEIOBAHUNA M MPOEKTOB
(bu3nyeCcKOil HAIIPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JIPYTHUX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AESATEIbHOCTB;

e — TNOTPeOHOCTh B ()OPMUPOBAHMHM HOBBIX 3HAHUW, B TOM 4HCIE (POPMYIHPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIACTH
busuKy;

e — INTJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUM;

e — CTpPEMJICHHE aHAJU3UPOBATh W BBIABIATH B3aMMOCBS3W IIPUPOJIBI, OOIIECTBA H
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUSCKUX 3HAHUM;

e — OIICHKA CBOWX JICHCTBHUI C yYETOM BIIMSHHS Ha OKPY’KAIOIIYIO CPEIy, BO3MOKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAINPEIAMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBoeHus mporpaMMmbl no (U3MKe Ha YpPOBHE OCHOBHOT'O OOIIETO
oOpazoBanust y oOydaromierocss OyayT  chOpMHUpOBAaHBI  MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE TO3HABATEIbHbIC yHUBEpCAIbHBIC Y4eOHBIC ICHCTBUS,
KOMMYHHUKATHUBHBIC YHUBEpCAJIbHBIC y4eOHbIC TeHCTBUSA, PETYIISTUBHBIC
YHUBEpCaIbHbIC YUCOHBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue AecTBU:

e BBISBJISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );

e YCTaHABJIMBATh CYIIECTBCHHBIH TPHU3HAK KIacCU(PHUKAIIMKA, OCHOBAHHUS IS
000011IeHNs U CPAaBHEHUS,

e BBIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pPAacCMATPUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHHUSIM;

e BBIBIATH MNPUYUHHO--CIICJICTBEHHBIC CBSI3W TMPH M3YyYCHUU (DPU3MUECKHUX
SBIIGHUH U TIPOIIECCOB, JIeJaTh BHIBOJBI C HCIOJIb30BAHUEM JIETYKTHBHBIX U
WHAYKTUBHBIX YMO3AaKIIOYCHUW, BBIIIBUTaTh THUIOTE3bI O B3aHMMOCBS3AX
(bu3HUeCKNX BEINYNH;



CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 perieHus yuyeOHOW (u3MuecKkor 3amadu
(cpaBHEHHE HECKOJBKHX BapHAHTOB PEIICHUS, BHIOOp Hanbosiee MmoIX0IsIIero
C YYETOM CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKHe 1eiCTBUSA.

UCIIOJIb30BaTh BOIIPOCHI KAK HCCIIEI0BATENbCKUM HHCTPYMEHT O3HAHMS;
MPOBOAUTL IO CAMOCTOSITENBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOKHBIN
bu3HUeCKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBJICHUS;
OLICHUBATh Ha MPUMEHUMOCTbH U JIOCTOBEPHOCTh MH(GOPMAIIHIO, MOTYUYEHHYIO B
XO0JI€ UCCIIEIOBAHUS NN DKCIIEPUMEHTA;

CaMOCTOATENbHO (POpMyJIHpOBaTH OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIEE pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATh TMPEATNOJIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

NPUMEHSTh Pa3JINYHBIE METOJNbI, WHCTPYMEHTHl U 3alpOChl MPH TOHCKE H
orOope wuH(pOpPMAIMM WM J@HHBIX C YYETOM NPEIJIOKEHHOM Yy4eOHOU
dbu3uYecKon 3a1a9H;

aHAJIM3UPOBaTh, CHUCTEMATU3HPOBaTh W HHTEPIPETUPOBATH HH(OpPMALIHIO
pa3IMYHBIX BUIOB U (HOPM MpEICTaBICHHS;

CaMOCTOSITENIFHO ~ BBIOMPATh  ONTHUMalbHYI0  (opMy  TpencTaBICHUS
MHpOpMaAIMU ¥ WUTIOCTPUPOBATH PEIIaeMble 3a/lauyll HECJIOKHBIMH CXEMaMH,
JuarpaMMaMu, UHOW TpaduKkoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe N1eHCTBUS:

B XOJIe¢ 00CYXXJICHUs] y4eOHOro Marepualia, pe3yJbTaToB JJabOpaTOPHBIX PadOT
M TPOCKTOB 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOH TEeMbl H
BBICKA3bIBaTh WJIEW, HAICJICHHBIC HA pEIICHWE 3aJaud W TOJJCP>KaHUe
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIIATh CBOM CYXKJICHUS C CYXICHHUSIMH APYTHMX YYaCTHUKOB JIHAJIOTA,
0OHapyKMBaTh Pa3JIMUNEC U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIMOJHEHHOTO (DU3MUYECKOTO OIbITa
(3KCcTIepUMeHTa, UCCIEA0BaHUS, IPOEKTA);

MOHWMAaTh W HWCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOU
paboOThI MPHU PEIICHUH KOHKPETHOHN (hU3UYECKOU MPOOIIEMBI;

MPUHUMATH II€JT1 COBMECTHOU JIEATEIHOCTH, OPTaHU30BBIBATH JICUCTBUS 10 €€
JOCTIDKCHUIO: PACTIPEACNIATh POJIM, OOCYXIaTh MPOIECCHl M  PEe3yJIbTaThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIFOJICH;



e BBINOJHATH CBOIO YacTh PaOOThI, JOCTHras KadeCTBEHHOIO pe3yJibTara IIo
CBOEMY HAIIPABJICHUIO U KOOPAWMHHUPYS CBOM JNEUCTBHS C APYTMMH YICHaAMU
KOMaH/Ibl;

e OIICHMBAaThb KAayeCTBO CBOET0 BKJIaJa B OOUIMI MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIBHO C(POPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBUSL.

PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

e BBISBIATH NPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsSX, TPEOYIOIIUX st
pereHus: GU3NUeCKUX 3HaAHU;

e OpHUEHTHPOBATHCA B  PA3JIUYHBIX  NOAXOJAX  MPUHATUSA  PEIICHUHN
(MHOUBHyalbHOE, TPUHITUE PEIICHUS B TPYIIe, MPUHATHE pPEIICHUN
rpymnmoin);

e CAMOCTOSITENIBHO COCTAaBJATH AJTOPUTM pEIICHHUS (PU3NYECKOW 3aJaud WU
[UIaHa UCCIICOBaHUS C YYETOM HUMEIOUIUMXCA PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;

e JIeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMU U MpejaraTh IiaH €€ U3MEHEHUS;

e OOBICHATH  TPUYMHBI  JOCTIDKCHUS  (HEJOCTIIKEHMs])  Pe3yJIbTaToB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCII€ B XOJ BBIMOJHEHUS
(U3HUECKOro MCCAeAOBaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
MU3MEHHBIINXCS CUTYaIlMi, YCTAHOBJIEHHBIX OMMOOK, BOSHUKIITUX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSAM;

e CTaBUTh ceOsl HA MECTO JAPYTOro 4eloBeKa B XOJE Clopa WIM JUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIroro;

e TMpU3HaBaTh CBOE MPaBO HA OMMOKY NP peHIeHUH (PU3NYECKUX 3a7a4 WU B
YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyueHusi B 7 kJjacce IMpeAMETHbIE pe3yJibTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCSI YMEHU:

e HCIMOJb30BATh MOHATHUSA: (DU3UYECKHE U XUMHUUYECKHE SIBICHHS, HAOJIOJEHUE,
OKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIUHUIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJIEKYJIa,  arperaTHble  COCTOSHHA  BemiecTBa  (TBEpHOE,  KHUAKOE,
ra3oo0pa3Hoe), MEXaHWYECKOe [BI)KEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,



NpsIMOJIMHEMHOE), TpaeKTOpus, paBHOACHCTBYIOIIAs Cuia, JAedopMarus
(ynpyrasi, miacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCYbI;

pasznuuath sBieHUS (AudQy3us, TErIoBOe IBMKEHHE YaCTUI[ BEIIECTBA,
paBHOMEPHOE JBUKEHUE, HEpaBHOMEPHOE IBU)KECHHUE, UHEPLNS,
B3aUMOJEHCTBUE TEJ, pPaBHOBECHE TBEPABIX Te€NI C 3aKPEIUIEHHOM OCHIO
BpalleHus, Nepenaya JaBICHUS TBEPABIMU TElaMH, >KUJIKOCTAMH M Tra3amH,
aTMoc(epHoe JaBJieHue, TUIaBaHUE TEJ, MPEBPAILICHUS MEXaHUYECKON SHEPTUN)
O ONHCAHMIO MX XapaKTEepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (DU3MUECKUX SBJICHUH B OKPYKaIOILEM
MHUpE, B TOM 4YHcCi€ (PU3UUYECKUE SIBIICHUS B MPHUPOIE: NPUMEPHI JIBHKEHHUS C
Pa3IMYHBIMA CKOPOCTSMH B XKMBOW W HEKHWBOW TNPHUPOAE, NEUCTBHUE CHIIbI
TPEHUs B NMPUPOAEC U TEXHHUKE, BIMUAHUE aTMOC(EpPHOro NaBICHUS HA YKUBOM
OpraHu3M, IUIaBaHHUE pbIO, phIYaru B TEJE YEJIOBEKAa, IPU 3TOM NEPEBOIUTH
MPaKTUYECKYI0 3aJady B YYEOHYI0, BBLICIATH CYIIECTBEHHbIE CBOMCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh HM3YYECHHBIC CBOWCTBA TeN M (DU3UYECKUE SIBJIICHUSA, HCIOJIb3YS
dbu3udyeckre BEeTUYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, IMYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC Teja, CHIIA
TpeHus, JaBjeHue (TBEPAOro Teina, MKUAKOCTH, ra3a), BHITAIKUBAIOLIAS CUJIA,
MexaHuveckas padoTa, MOIIHOCTb, MJIEYO CUJIbl, MOMEHT CHJIbI, KOA(OUIIMEHT
MOJIE3HOTO JEUCTBUS MEXaHU3MOB, KUHETUYECKasi U MOTEHIUMAIbHAs SHEPrus),
OpU ONKUCAHWUU TPABUIBHO TPAKTOBAaTh (PUIMUYECKUI CMBICI MCIIONb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHHUS U EAUHMUILBI (PU3NYECKUX BEJIWYHMH, HAXOIUTh
(GopMybl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEJIMYMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTh TpadUKud U3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys
npaBUJia CJIOXKEHUs CU (BIOJIb OJTHOU MpsiMoii), 3akoH ['yka, 3akoH Ilackars,
3aKOH Apxumeza, MpaBUIO paBHOBECHUsl pblyara (0J0Ka), «30J0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAaHEHUsS MEXaHWUYECKOW HHEpruu, MpU STOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTU4YecKoe
BBIPA)KCHHE;

OOBACHATH (PU3UYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallui MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbISABIATH
MPUYUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKHX
mlaroB ¢ Omopoil Ha 1-2 WU3y4YeHHBIX CBOMCTBAa (U3NYECKUX SIBICHUH,
(u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;



pemath pacy€THbIE 3aaydl B 1—2 MEHCTBUS, WCIONB3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIONIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/ladyd
3alUChIBaTh KPATKOE YCIOBHE, TMOJACTABIATh (PU3NYECKHE BEIMYMHBI B
dbopMyabl M MPOBOAUTH  PAcu€Thl, HAXOJIUTh CIPABOYHBIE JaHHBIE,
HEOoOXOIUMBbIE /U PEIIeHUs 3a/a4, OLICHUBATh PEATTMCTUYHOCTD MOJYyYECHHOU
(U3UYECKON BEIIMYUHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (HPU3HUECKUX
METOJOB, B OIMCAHWU WCCIICIOBAHMS BBIACIISTh IPOBEPSIEMOE MIPEANOIOKEHNE
(rumote3y), pa3nMuaTh U HMHTEPIPETUPOBATH TMOJYUYEHHBIH pe3yJbTar,
HAXOJUTh OMUOKH B XOJI€ OMBITA, IEIaTh BBIBOJIBI 110 €r0 PE3yJIbTaTaM;
MPOBOJIUTH ONBITHI 10 HAOIIOAEHUIO (PU3UYECKHUX SIBICHUN WIH (PU3HYECKUX
CBOMCTB TeJl: (HOPMYJIHPOBATh MPOBEPSIEMbIC MPEANOIOKEHUS, COOUpaTh
YCTaHOBKY W3 NPEUIOKEHHOIO 00O0pYJIOBaHMsI, 3alUCBhIBATH XOJ OIBbITa U
(GbopMyIMpPOBATH BHIBOIBI;

BBINIOJIHATH MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéma,
CWJIBl M TEMIEPATYPBI C UCIOJIB30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX TPHOOPOB,
3alUChIBaTh TMOKa3aHWs NpUOOpPOB € YYETOM 3aJaHHOW  aOCONIOTHOM
IIOIPELTHOCTHA U3MEPEHUN;

IPOBOJUTH HCCJEOBaHUE 3aBUCUMOCTH OJHON (U3NYECKOM BEJIWYMHBI OT
IpYro ¢ MCHOJIb30BAaHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTH TMYTH
PAaBHOMEPHO JBIXKYLIErOCs Tejla OT BPEMEHHU JIBMXKEHMS Tela, CHJIbI TPEHUS
CKOJIbKEHUS OT Beca Tela, KayecTBa OOpabOTKM IMOBEPXHOCTEM Ten M
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOAAU CONPUKOCHOBEHUS TEN, CHUJIBI
YOPYroCTU OT YIJWUHEHUS TMPYKUHBI, BBITAIKUBAIONICH CHIIBI OT 00BbEMa
MOTPY>KEHHONW YacTH Tejla M OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTH Te€Ja, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJl0, YCIOBUMU
MJIaBaHUs TeJ, YCIOBUN paBHOBECUS pbluara W OJOKOB), y4acCTBOBaTh B
MJIAHUPOBAHUK Y4e€OHOTO HCCIEAOBaHMS, COOMpPATh YCTAaHOBKY W BBHITIOJNHATH
U3MEpPEHHUs, Clenys MpeIoKeHHOMY IUIaHy, (UKCUpOBaTh pe3yJIbTaThl
NOJIy4YeHHONM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJE MPEIIOKEHHBIX
Ta0JMIl U TPaQUKOB, AeJIaTh BHIBOABI IO pe3yJbTaTaM MUCCIIEI0BAHMS;
MPOBOAMUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIIMYUH (IJIOTHOCTH BELIECTBA
KUJKOCTH U TBEPIOIro TeNa, CUJa TPEHUS CKOJBbXKEHUSI, JTaBICHUE BO31yXa,
BBITAIKUBAIOIIASl CUJIa, JEHCTBYIOIIAs Ha MOrPYXEHHOE B KUAKOCTH TEIO,
KO3 QUIIMEHT TMOJEe3HOr0  ACHCTBUS  NPOCTHIX  MEXAaHU3MOB),  Cleays
NPENJIOKEHHOW HWHCTPYKLUMHU: TIPU  BBIIOJIHEHUU HU3MEpPEHH coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAYEHUE UCKOMOI BEJIMYHHBI;
co0MIoaTh MpaBuja TEXHUKH O€30MacHOCTU Mpu paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;



YKa3bIBaTh MPUHIHUIEI TEHCTBUSI TPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOIIAIoIMecs] COCyAbl, OapoMeTp, pblyar,
MOJBUKHBIN 1 HETIOJIBH>KHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM Ha UX ONMUCAHUs (B TOM YHUCJIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHUI MpPEecC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM
HAcoC, apeoMETp), WCIOJB3Ysl 3HAHHMS O CBOMCTBAX (PH3WYECKUX SBICHUN H
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TPUMEPHI (HAXOAUTh MHPOPMAILIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEAHEBHOM KU3HU JIsl 00eCIIeueHuUs
0€30MacHOCTH MPU OOpaIEHUHU C MPUOOPAMU U TEXHUYECKUMH yCTPONUCTBAMH,
COXpPaHEHUS 37I0pPOBbSI U COOIOJICHUS HOPM JKOJOTUYECKOTO TMOBEJCHUS B
OKPYJKaroIIEH CPeLE;

OCYIIECTBIISITh OTOOP MUCTOYHUKOB MH(pOpMaru B MlHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM TTOMCKOBBIM 3allPOCOM, HA OCHOBE HMMEIOUIUXCS 3HAHUU U MyTEM
CpaBHEHMSI PA3JIMYHBIX HCTOYHUKOB BBIJIENATh HHPOpPMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBIMOJHEHWM YYEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO
auTepatypy (GU3HUECKOro COJep)KaHHs, CIPaBOYHbIE MaTepuasbl, PECypChl
cetu  UMurtepHer, BiaAgeTh NOpuEMaMM  KOHCHEKTHUPOBAHHUS  TEKCTA,
npeodpazoBanus HHGOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3zaBaTh COOCTBEHHBIC KpaTKHE IHUCbMEHHBIE W YCTHBIE COOOICHMS Ha
OCHOBE 2—3 UCTOYHUKOB MHGPOpMAINK (PU3UUECKOTO COJIEPKAHMS, B TOM YHCIIC
nyOJMUYHO JeNiaTh KpaTKUE COOOIIEHUS O pe3yJibTaTax MPOEKTOB MM y4eOHBIX
WCCJIEOBAHNM, MPU 3TOM T'PaMOTHO MCIIOJb30BAaTh M3YUYEHHBI TMOHSITUWHBIN
amrmapar Kypca (pu3uKu, COmpoBOXK/IaTh BRICTYIUICHUE MPE3EHTAIINECH;

MpU  BBIOJTHEHUH YYEOHBIX TMPOCKTOB H HCCIEAOBAHUM pacrpenessiTh
00S13aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMU 33Jla4aMU, CJICIUTh
3a BBINIOJIHEHUEM IUIaHa JCUCTBUM, aJlcKBATHO OIICHWBATh COOCTBEHHBINM BKJIA/I
B JIEATEIIbHOCTh TPYIIIbI, BBICTPAMBAaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBUE,
YUYUTBIBASE MHCHUE OKPY>KAIOITHX.

K xoniy oOyuenuss B 8 kijacce mpeaMmeTHbIE pe3yJibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHI:

UCIIOJIb30BaTh TOHSTHS: Macca M pasMepbl MOJICKYJ, TEIJIOBOE JABUKCHUE
aTOMOB M MOJIEKYJI, arperatHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHUE H
amop(HBIC Tea, HACKHIIICHHBIH W HEHACHIIIICHHBIM Map, BIAXXHOCTh BO3yXa,
TeMIIEpaTypa, BHYTPEHHSII DHEPrus, TEIUIOBOW JBHUIATENb, SJIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsll, SJIECKTPUUYECKOE IMOJe, MPOBOJHUKH W JUAJICKTPUKH,
ITOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;



pasnuyaTh SBIICHHS (TEIUIOBOE pacIIMpEeHHWe W CKaThe, TeIuIonepeaaya,
TEIJIOBOE pPaBHOBECHE, CMadMBaHWE, KAMWUISAPHBIC SBJICHUS, HCHApEHHE,
KOHJICHCAIUs, I[UIaBJICHUE, KpHUcTaun3anus (OTBEpACBAaHUE), KHUIICHHUE,
Teruionepeaaya (TeryIoONPOBOAHOCTb, KOHBEKIIUSA, W3JIYYEHHUE), DICKTPU3ALIUS
TE€JN, B3aUMOJECHCTBUE 3apsJiOB, ICHCTBUS SJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MArHUTOB, JCUCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM, DOJEKTPOMArHUTHAs WHAYKIMSA) 10 OIMUCAHUI0 WX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JdaHHOE
(bu3nyuecKoe SBICHUE;

pacno3HaBaTh MPOSBICHUE MU3YYCHHBIX (DU3UUYECKUX SIBIICHUW B OKPYKAIOIIEM
MHpE, B TOM 4Yuciae (GU3NYECKUE SBICHUS B TMPHUPOJE: IOBEPXHOCTHOE
HaTsODKEHWE W KamWUIAPHBIC SBICHUS B TPHPOJAC, KPUCTALIBI B TPHUPOJE,
uznydyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE
pOChl, TyMaHa, WHEs, CHera, OJJIEKTPUYECKHE sBIIEHUS B arMocdepe,
AJIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMJIU, APeid MOIIOCOB,
POJIb MAarHUTHOTO TIOJS JUTSl JKM3HUA Ha 3emJie, TOJIIPHOE CHUSHUE, MPU ITOM
MEPEBOINTh MPAKTHUYCCKYIO 3a7ady B Yy4eOHYIO, BBIICIATH CYIICCTBEHHBIC
cBolcTBa (TIpU3HAKK) (DU3UIECKUX SBICHUM;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TeN M (U3UYECKUE SIBIICHUS, WCIIOIb3YS
¢u3nUeckrue BEIWYWHBI (TeMIlepaTypa, BHYTPEHHSS OJHEPTUs, KOJIHYECTBO
TEIIOTHI, yJelbHas TEIIOEMKOCTh BEIECTBA, yJACNIbHAS TEIUIOTa IUIABJICHHS,
yJAelibHas TeIUIoTa Mapoo0pa3oBaHus, yJeibHAs TEIJIOTa CTOpaHHs TOIUIMBA,
KOA(h(DUIIMEHT TOJIe3HOTO JIEWCTBHS TEIJIOBOM MAIlIMHBI, OTHOCHUTENbHAs
BJIQXHOCTh BO3/lyXa, DJEKTPUUYECKUM 3apsl, CHUJIa TOKa, DJJIEKTPUUECKOE
HalpsHDKEHUE, COMPOTHUBIICHWE TIPOBOJHUKA, YyACITBHOE  COIMPOTHUBIICHHUE
BelleCTBa, paboTa W MOIIHOCTh JJICKTPUYCCKOTO TOKAa), TPH OINHUCAHWUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUHA CMBICT HCIOJIb3YeMbIX BEIWYHH,
0o003HAaueHUsS W EIUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTH (OPMYIJIBI,
CBSI3BIBAIONIUE JaHHYI (DU3UYECKYI0 BEIUYMHY C JPYTHUMH BEIMYMHAMH,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUIMOCTEH (PH3NYECKUX BEITUYHH,
XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SBIICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIC TIOJIO)KCHHSI MOJICKYJIIPHO--KUHETUYECKON TEOpPHH  CTPOCHUS
BEIIIECTBA, MPUHIIUAI CYTEPIO3UIIUN TOJeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
coxpaHeHUs 3apsga, 3akoH Owma juis ydacTka rend, 3akoH J[xoyns—JIeHia,
3aKOH COXpPAaHEHHUs HHEPruu, MpPU ITOM JAaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA ¥ 3aITUCHIBATH €T0 MAaTEMAaTUIECKOE BHIPAKEHNUE;

OOBSACHATH (PM3UYECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYaIHi IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISIT
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOrMYecKux



miaroB ¢ Omnopod Ha 1—2 H3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHMIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THhIE 3aaydl B 2—3 NEHCTBUS, WCIONB3Ys 3aKOHBI U (POPMYJIBL,
CBSI3bIBAOIIME (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJladyu
3aIlMChIBATh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK AAHHBIX IS PELICHUS
3a]a4yM, BBIOMpPATh 3aKOHBI U (POPMyYJbl, HEOOXOMUMBIE IJsi €€ pelleHus,
OPOBOAWTH PACUYETHl M CpPAaBHUBATh IMOJyYEHHOE 3HaYeHHE (HU3HUECKON
BEJINYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJZ0B, MWCIIOJIb3ysl OINMCAHUE MCCIEAOBAaHUsA, BBIICIATH IIPOBEPSIEMOE
MPEANOJNIOKEHNE,  OLICHUBATh  NPABUIBHOCTH  MOpSAAKAa  IPOBEICHUSA
WCCIICIOBAHMS, 1€J1aTh BBIBOJBL,

IPOBOJUTH ONBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WIM (PU3NYECKUX
CBOMCTB TeJl (KaNWJUIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro
o0b€Ma, Temmeparypbl, CKOPOCTH MpPOLIECCa OCTHIBAHWA W HArpeBaHUsl MpuU
M3IIyYeHUH OT ILIBETa M3JIy4aromieil (Mmoriomaroiei) NoBEpXHOCTH, CKOPOCTh
WCIIAPEHHST BOABI OT TEMIIEPATYPhI KUJIKOCTH M IUIOIIAAU €€ MOBEPXHOCTH,
JJEKTpU3aLMsd  TeJI U B3aUMOJCHUCTBUE  JJICKTPUYECKUX  3apsliOB,
B3aUMOJIEHCTBUE IOCTOSIHHBIX MarHuTOB, BU3yaJIM3allisl MAarHUTHBIX IIOJIEH
ITOCTOSTHHBIX MAarHUTOB, JEWCTBUS MAarHUTHOIO ITOJS HAa NMPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHUTa, CBOWCTBA AJIEKTPOJBUTATENSI MOCTOSHHOIO TOKA):
(GopMynupoBaTh NpOBEpsieMble MPEANOJIOKEHUS, COOMpPATh YCTAHOBKY U3
PEJIOKEHHOTO O0OpYy/IOBaHUs, OMUCHIBATH XOJ ONbITa M (HOPMYIHPOBATH
BBIBO/IBI;

BBITIOJIHATH NPSIMBIE WU3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOM BIIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIIPSDKEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKHUX BEJTUYHH, CPABHUBATH PE3yJIbTAThl U3MEPEHUI C YUETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

MIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEJIMYHUHBI OT
JIPYroil ¢ UCHOJB30BAHUEM MPSMBIX MU3MEPEHUI (3aBUCUMOCTh CONPOTUBIICHUS
NPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAJN NONEPEYHOTO CEYEHHUS U YAEIBHOTO
CONPOTHUBJICHUS BEIIECTBA IMPOBOJHMKA, CHJIBI TOKAa, MAYIIETO 4Yepes
IIPOBOJHUK, OT HaIpsKEHUS Ha IIPOBOJHUKE, UCCIIEJOBAaHNE
NOCJIEIOBATENbHOTO M MapajuleNIbHOIO  COCAMHEHUH  IPOBOJHUKOB):
IUTAaHUPOBATh MCCJIEN0BAHUE, COOMPATh YCTAHOBKY U BBINOJHATh U3MEPEHMUS,
clenysl TpPEeAo)KEHHOMY TIUIaHy, (DUKCHpPOBATh pE3yNbTaThl MOJyYEHHOU
3aBHCHMOCTH B BHJ€ TaONHIl M TpadUKOB, JENaTh BBIBOJBI MO PE3yJIbTaTaM
HCCIICIOBAHMS;



NPOBOAWTh KOCBEHHbIE HW3MEpeHUs (U3HUECKUX BenWYuH (yAenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHKKA, pabOTa W MOIIHOCTh
ANEKTPUYECKOTrO TOKA): IUTAHUPOBATH U3MEPEHUS, coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJEAys MPEeAJIOKEHHOW WHCTPYKUUU, U
BBIYKCIIATH 3HAUCHHE BEJIMUMHBI;

coOMroaTh MpaBuja TEXHUKH O€30MacHOCTH MpU paboTe C 1abopaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpOM Ha MX OMUCaHUs (B TOM 4YHUCJE: CUCTEMa OTOIUICHUS
JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUETUYUK
ANEKTPUYECKOM IHEPTUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb MMOCTOSHHOTO TOKA), MCIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MUECKUX  SBJICHMM U HEOOXoIuMble  (PU3UUECKHE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTENIbHBIE MPUOOPHI
M0 CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIAKOCTHBI TEPMOMETp, TEPMOC,
ICUXPOMETP, TUTPOMETpP, [BHUraTellb BHYTPEHHEIO CrOpaHHs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX LIEeTel ¢ MOCie0BaTeNIbHbBIM U
napajieIbHbIM COEJUHEHUEM BIIEMEHTOB, Pa3jnyasl yCJIOBHbIE 00O03HAUYEHUS
AJIEMEHTOB DJIEKTPUUECKUX LETEH;

OPUBOJUTH NpPUMEPHI (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOro
UCTIOJIb30BaHuUs (PU3MUYECKUX 3HAHUH B MMOBCEJHEBHOM KU3HU AJIs1 00eCIIeYeHUs]
06e30macHOCTH TIPH OOpaIleHUH C MPUOOPAMU U TEXHUYECKUMU yCTPONCTBAMH,
COXpaHEHUsl 370pOBbS M COONIOACHUS HOPM SKOJOTMYECKOrO MOBEICHHS B
OKPYJKaroIIEH CPELE;

OCYIIECTBIISATh MOUCK MHPOpMAIMK (pundeckoro coiepxanus B Mutepuere,
HAa OCHOBE HMEIOUIMXCA 3HAHUW W MYTEM CpPaBHEHUS JOMOIHUTEIbHBIX
MCTOYHUKOB BBIACIATH HH(DOPMAIIHNIO, KOTOpasl SBISETCS MPOTUBOPEUNBOMN WITH
MOKET ObITh HEIOCTOBEPHOM;

UCTIONb30BaTh TIPU BBITIOJHEHUH YYEOHBIX 3alaHuil Hay4YHO--TIOMYJISIPHYIO
JUTEepaTypy (U3NYECKOTO COJIECpP)KAHUs, CIPAaBOUYHBIE MaTepuaibl, PECypChl
cetu  MHTepHer, Biuaderb NpuéMaMud  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POpMALIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS, 0000111as
MH(POPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO COACP AHHS, B TOM
qrclie myOJIMYHO OPEICTaBIsATh  pPE3yJAbTaTbl  MPOCKTHOM  WJH
UCCJIEI0BATENbCKOW  I€ATEbHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BaTh



M3Y4YEHHBIN MOHATUIHBIN ammapaT Kypca (Gu3nuKu, COMPOBOKIATH BHICTYTUICHHE
MPE3CHTAIUEN;

P BBITIOJTHEHNUY YYEOHBIX TIPOEKTOB M MCCIICIOBAHUHN (DH3NIECKUX MTPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMU
3aJla4aMu, CJIEAUTh 32 BBHIMOJHEHUEM IIJIaHA JEUCTBUM U KOPPEKTUPOBATh €ro,
aJIcKBaTHO OLICHUBAaThb COOCTBEHHBIM BKJIaJ B JIEITEIBHOCTh TPYIMIIHI,
BBICTPaMBaTh KOMMYHHUKATMBHOE B3aUMOJACHUCTBUE, MPOSBISAI TOTOBHOCTH
paspeniaTh KOHQIUKTHI.

K xoHiy oOyueHuss B 9 kJjacce mpeJMETHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

WCIIOJB30BaTh MOHATHA: CHCTEMA OTCUETA, MAaTEPHUAIIbBHAS TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOro  ABWXKeHUs, Aedopmauus (ymnpyras,
IUTaCTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
HNEeperpy3k, LEHTP TKECTH, aOCOJIIOTHO TBEPAOE TEJIO, LEHTP TAKECTH
TBEPJOrO TeEja, PAaBHOBECHE, MEXAHMYECKHE KOJIeOaHUS M BOJHBI, 3BYK,
uH(ppa3ByK W YyIbTPa3BYK,  JJEKTPOMArHUTHBIE  BOJHBI,  IIKajia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CHEKTPHI
UCIIyCKaHMsI U TIOTJIOLIEHUs, ajbda-, OeTa- M ramma-u3JIydeHus, HU30TOIIb,
AJIepHas YHEPreTUKA;

paznuyaTh SBJIIEHHS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JIB)KEHHE, CBOOOAHOE Ma/IeHHue
T€J, PABHOMEPHOE [BWKEHHE II0 OKPYXKHOCTH, B3aMMOJECUCTBHUE Tell,
pEaKkTUBHOE JBI)KEHHE, KojeOareldbHOE JBIKEHHE (3aTyxaroume |
BBIHY/ICHHbIE KOJIeOaHUsI), pE30HAHC, BOJTHOBOE JABM)KEHUE, OTPAKEHUE 3BYKa,
IIPSIMOJIMHEWHOE PaCIpOCTPAHEHUE, OTPAXKEHHUE U MPEJIOMIICHHUE CBETA, ITOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3NIOKEHHE OEIOro CBeTa B CHEKTp MU
CIOKEHME  CHEKTPAJIBbHBIX  LBETOB, JUCHEPCUS  CBETA, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHMYATOrO CIEKTpa M3JIy4YEHHs) II0
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (DU3UYECKUX SIBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (U3NYECKUE SIBICHUS B MPUPOAE: MPHIUBBI U OTJIMBHI,
nBrkeHue IutaHeT COJIHEYHOM CHCTEMBI, PEAaKTUBHOE JIBHJKEHHE IKUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMU, 3€MIIETPACEHUE, CEHCMUUYECKUE
BOJIHBI, I[yHaMM, 05XO, I[BE€Ta TEJ, ONTHYECKUE SBJICHUS B MNPUPOJIE,
OHMOJOrHYecKoe ACUCTBUE BUIUMOTO, YIbTPadUOIETOBOIO U PEHTTEHOBCKOTO
U3ITyYEHUN, €CTEeCTBEHHBI pPAJUOAKTHUBHBIA (OH, KOCMHUYECKHE JIyuH,
PaaMOAKTUBHOE U3JIyYECHHE IPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAINOAKTUBHBIX
U3IYy4YEHUII Ha OpPraHHU3M YEJOBEKAa), MPU ITOM IEPEBOAUTH IMPAKTUUYECKYIO



3a/adyy B y4e€OHYI0, BBIJEISATHh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(Gu3NYECKUX SBICHUH;

ONKCHIBATh M3YYECHHBIE CBOWCTBA TeN M (PU3UYECKUE SIBIICHUSA, HCIOJIb3YS
¢u3nueckue BENIMYMHBI (CpeAHsIi M MTHOBEHHas CKOpPOCTb Teja Mpu
HEPABHOMEPHOM JIBW)KEHUHU, YCKOPEHHE, IepeMelleHue, MyTh, VYIJoBas
CKOpPOCTb, CHJIa TpPEHHs, CWIa YHOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
cBOOOIHOTO MaJIeHus], BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHHUYeCKast
paboTa W MOIIHOCTb, MOTEHIMAJIbHAS DHEPrusi Teja, MOMHATOIO Haj
MOBEPXHOCTBIO  3€MJIM, TMOTEHIMAIbHAS JSHEPTrUs  CXKATOW  MPYKUHBI,
KHHETUYECKasi DHEPTHsl, MOJIHASI MEXaHWYecKash JHEpPrus, NEepUoJ U 4YacToTa
KOJIeOaHUi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJIOMJIEHUSI Cpelbl), NPH OMUCAHWUU MPABWIBHO TPAKTOBATH
(u3NYECKUl CMBICT MCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U EIUHULBI
Gu3NUeCKMX BEIWYMH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME JTAHHYIO
(pU3HYECKYIO BETMUYUHY C IPYTUMHU BEJIMUYMHAMH, CTPOUTH TPA(UKU N3YUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJTNYMH;

XapaKTEepHU30BaTh CBOMCTBA TN, (PU3NYECKUE SBJICHUS U MPOLECCHI, UCTIOJIb3YS
3aKOH COXPAaHEHMSI DSHEPIHMHM, 3aKOH BCEMHUPHOIO TITOTEHUS, MPHUHIIMII
CYNEPIIO3ULIMKA CHJI, IPUHIMUI OTHOCUTENbHOCTU ['anmnes, 3akoHsl HproTOHA,
3aKOH COXPaHEHUs MMITyJIbCa, 3aKOHbl OTPAXXEHUS U TMPEJIOMJICHUS CBETa,
3aKOHBI COXPAaHEHHUsI 3apsiI0BOTO U MAacCOBOI'O YMCEN MPH SACPHBIX PEaKIUsX,
OpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa W 3alUCBIBATH €ro0
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTYallMil TMPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABISATh MNPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢
omopoil Ha 2-3 U3YYEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHUM, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemiaTh pacu€rHble 3ajauu (OmMparolyecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHbI M (DOPMYJIbI, CBSI3BIBAIOIIME (PU3NYECKHE BEJIMYMHBI: Ha
OCHOBE aHajJM3a YCJOBHUS 3aJaud 3alHChIBATh KPATKOE YCJIOBHE, BBISBIATH
HEJIOCTAIOIINE WJIM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOaUMBbIE  JUIsl  pEUIeHHsl, TMPOBOAUTH  pPAacu€Thl W OLCHUBATh
PEATUCTUYHOCTD MOJIyYeHHOTO 3HAYCHHS] (PU3HUECKON BEJIMYUHBI,
pacno3HaBarh MPoOJIEMbl, KOTOPbIE€ MOKHO PEIIMTh MPU MOMOIIU (PU3UUECKUX
METO/IOB, MCIOJIb3Ysl OINMCAHUE HCCIAEAOBAHMS, BBIACIATh MPOBEPSIEMOE
MPEANOJIOKEHNE,  OLICHUBAaTh  NPABWIBHOCTh  MOPSAKA  IPOBEICHUSA
WCCJIEIOBaHMsI, JeNIaTh BBIBOJbI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUI
U OTIBITOB;



MPOBOAMUTH OMBITHI MO HAOIIOACHUIO (U3UYECKUX SIBJICHUM WU (PU3HUECKUX
CBOMCTB Ten (M3yuyeHHE BTOPOTro 3akoHa HBIOTOHa, 3aKOHa COXpaHEHHS
SHEPTUH, 3aBUCUMOCTD MEpHOa KOJICOAHUN MPYKUHHOTO MasTHUKA OT MacChl
rpy3a M SKECTKOCTU MPYXKUHBl W HE3aBUCUMOCTh OT AaMIUIUTYAbl MaJlbIX
KoJe0aHui, MPSAMOJIMHEHHOE PacIpOCTPAHEHUE CBETA, PA3NIOKEHUE Oenoro
CBETa B CIEKTP, M3yUEHUE CBOMCTB HM300paXEeHHUS B IUIOCKOM 3€pKajie H
CBOMCTB M300pa)k€HUs MpeaMera B coOuparonieil JauH3e, HaOroIeHne
CIUIOLIHBIX W JIMHEHYATHIX CHEKTPOB M3IYUYEHHUS): CAMOCTOSITENIbHO COOMpAThH
YCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyJOBaHUSs, ONMUCHIBATH XOJ OIbITA U
€ro pe3yJbTaThl, OPMYIUPOBATH BHIBOIBI;

NPOBOAWTH TMPU HEOOXOJUMOCTH CEPHI0 MPSIMBIX H3MEPEHHA, OIpPEaeIIsis
CpelHee 3HAuYeHHE u3MepseMoll  BeluuuHbl  ((POKyCHOE  paccTosiHuE
coOuparomieid  JUH3bI), O0OOCHOBBIBATH  BHIOOp  crocoba  M3MEpeHus
(u3MepuTeapLHOTO MpUdopa);

OPOBOAWTH  HWCCIENOBAaHHE  3aBUCHUMOCTEH  (PU3MYECKHMX  BEIMYHUH  C
WCIIOJIb30BaHUEM TPAMBIX W3MEpPEHUil (3aBUCUMOCTh MYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBIDKEHUU O€3 HaudallbHOM CKOpPOCTH, Nepuojaa KoyieOaHuit
MaTEMaTUYECKOTO MAasSTHHKA OT JJWHBI HUTH, 3aBUCUMOCTH yTJia OTPaXKEHUS
CBETa OT yIJIa MaJIeHUs U yTJia MPEJIOMJICHHUS OT yTJa MajeHus): TUITAaHUPOBATh
WCCIIEIOBAaHUE, CAMOCTOATENIbHO  COOMpaTh  YCTaHOBKY, (PHUKCHpOBaTh
pe3yNIbTaThl TOTYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUAE TaOIHUIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIMYUH (CPEIHssE CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJIHOTO
MajgeHus, JKECTKOCTh TPYXKHUHBL, KOIPPUIIMCHT TPEHUS CKOIBKCHHS,
MeXaHu4yeckas paboTa W MOIIHOCTh, YacTOTa M TEpUOA  KoJieOaHHiA
MaTeMaTUYeCKOr0 U MPYKUHHOTO MAasSTHUKOB, ONTUYECKAS CHJIa COOMPAOIIICH
JUH3BI, PAJUOAKTUBHBIN  (OH): TUTAHMPOBATH H3MEPEHUs, COOUpPAThH
DKCIIEPUMEHTAIbHYI0 yCTAHOBKY W  BBIMOJHATH  W3MEPEHUS,  CIemys
NPEIJIOKCHHOW ~ WHCTPYKIIMH,  BBIYKMCIATH  3HAUCHUE  BEIUYHMHBI U
aHAJIM3UPOBATh TOJIYYCHHBIE PE3yNbTaThl C YYETOM 3aJaHHOM IMOTPEIIHOCTH
W3MEpPECHU;

coOIo/IaTh MpaBWJia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000opyIoBaHUEM;

paznuyaTh ~ OCHOBHBbIE TNPHU3HAKU  M3YYEHHBIX  (DU3MYECKUX  MOJEINECH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUECUHBIM MCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, TNIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO
aapa,



XapaKTepU30BaTh MPHUHIIMIIBI JCHCTBHUS M3YYEHHBIX MPUOOPOB U TEXHHUUECKUX
YCTPOMCTB C OMOpON HA MX OMUCAHUS (B TOM YHCIE: COUAOMETP, JATUYUKU
MOJIOKEHUS, PACCTOSIHUSL M YCKOPEHHsSI, PAKETa, 3XOJOT, OYKH, NEPHCKOII,
¢oroanmnapaT, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKOMN, JO3UMETpP, Kamepa
Bunecona), ucnonp3yss 3HaHMS O CBOWCTBaX (DU3MUYECKUX SBICHUM WU
Heo0X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB U TEXHOJOIMUYECKHUX IPOLECCOB IPH
pelIeHnn y4eOHO--IIPaKTUYECKUX 3a7ay, ONTHUUYECKUE CXEMBbI JJI MOCTPOEHUS
N300pakeHH B IJIOCKOM 3€pKajle U coOuparomien JuH3e;

MPUBOAUTH IPUMEPHI (HAXOIUTh MH(POPMALUIO O MPUMEPAX) MPAKTUYECKOIO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEHEBHOM XKU3HU JIJIsl 00€CIIEUECHUS
0€30MacHOCTH IpU OOpaIllEeHUU ¢ IpUOOpaMu U TEXHUYECKUMU YCTPONCTBaMHU,
COXPAHEHHUSI 370POBbsi M COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO IOBE/ICHUS B
OKPYXaroUIen Cpee;

OCYLIECTBJIATh MOMCK MHPOpMauuu (umyeckoro coaepxanus B MHtepHere,
CaMOCTOATENIbHO ~ (OpMyJNHpYysl  MOUCKOBBIA  3alpoc, HAXOOUTh MYTU
ONpe/eNieHUs]  JIOCTOBEPHOCTH  MOJY4YEHHOM HMHQOpMAlMM Ha  OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTEIBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPHU BBHINOJHEHUH YYEOHBIX 3aJaHUN Hay4YHO--TIOMYJISIPHYIO
auTepaTypy (U3HUECKOro COJIepKaHMs, CIPaBOYHbIE MaTepuasbl, PECypChl
cetu  HMHrepHer, Braaerb OpuUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTA,
npeodpazoBaHusl UHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHbIE IHCHbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
uHpOpMaMM U3 HECKOJbKMX HCTOYHHKOB (DU3MUECKOrO COJEp KAHMS,
nyOJMYHO TMPEACTABIATh PE3YJbTaThl MPOEKTHOM WM UCCIEeI0BATEIbCKON
NEeATENBHOCTH, IPU 3TOM TPAMOTHO HMCIOJIb30BaTh M3YyYECHHBI NOHATHUIHBINA
anmapaT HM3y4aeMmoro pasaena (U3MKA U CONPOBOXKAATH BBICTYIJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 7 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B3aumoerictBre TE 12 1 2
HMOACHETBHE e https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHe 6 2
KOHHL COXpaticii https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 25
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 5 2
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 5 1
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 10
Pa3nen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny )
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA ) 1 bubnnorexa [JOK



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

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

bubmuoreka [JOK
42 JlH3bL 1 ONTHHECKHE MPHOOPD! 4 https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 12
Pa3zgen S. KBaHnToBbIe siBJIeHUS
bubmuoreka [JOK
1 nu 4
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> CTpOCHHE ATOMHOIO AApPa 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A
53 ACPHRIC peatdind 6 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 13
Pa3nea 6. [loBTopuTe1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 3 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

n/n

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Tema ypoka

Koaun4yecTBO 4acos

Kontpo IIpakru-
Bcero  JabHBIE yecKkHne
padoThI padoThI

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

JlaTa
usyue
HHS

Paznen 1. ®usuka u e€ posib B NO3HAHUM
OKPY7KaI0Lero Mupa

HNucrpykTak no 6e30MacHOCTH KU3HEAeSI TeJIbHOCTH.
®uzrka — HayKa o mIpupojie. SIBIeHUsS mpUpoIbI

duznueckue ABICHUI

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

JlabopaTopnasi paGora Nel "M3mepenue Temnepatypsbl
MPH MOMOIIHU KUAKOCTHOTO TEPMOMETPA M JaTYHKA
Temmneparypsi"

HNucrpykrax no bK

MeTtobl HaydyHOTO I03HaHUsL. Onucanue GU3NYECKUX
ABJICHUH C IIOMOIIBIO MOAEIEN

bubnmorexa LIOK
https://m.edsoo.ru/ff09f72a

JladopaTopnasi padora Ne2 "IIpoBepka runore3sbi:
AAJBHOCTH MOJIETA IAPUKA, NYIIEHHOT0 TOPU30HTAIBHO,
TeM 0osbLIe, YeMm 0oJIbIIe BbICOTA ImycKa''.

HNucrpykrax no K

Pasnen 2. [lepponayanbHble CBeJ¢HUSA O CTPOCHUH
BellecTBa



https://m.edsoo.ru/ff09f72a

7 Crpoenue BeniectBa. ONbITHI, TOKA3bIBAIOLIUE TUCKPETHOE 1 Bu6mmoteka [JOK
CTPOECHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMOKEHHE YaCTHI] BEIIECCTBA 1 bubmorexa [IOK
HBet https://m.edsoo.ru/ff0a013e
JlabopaTopnasi pabora Ne3 «OnbIThHI 110 HA0II0EHUIO
9 TEeIJIOBOT0 PACIIMPEHNS Ta30BY. 1
Hucrpykraxk no bK
10 ArperaTHbple COCTOSIHHS BEIIECTBA 1
Oco0EHHOCTH arperaTHbIX COCTOSTHUM BObl. O000IIEHNE
1o pasneny «llepBoHayaabHBIC CBEICHHUS O CTPOCHUU bubmorexa HOK
11 pasaety P A P 1 https://m.edsoo.ru/ff0a0378
BEILIECTBA»
Pa3nen 3. /IBu:xeHHe U B3aUMO/ieilicTBUE TeJl 21
12 Mexanunyeckoe ABuxeHue. PaBHoMepHOE U 1 bubmmoreka [JOK
HEPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmmoteka IIOK
13 Cxkopocts. E CKOpOC 1
KOPOCTE- BAHHHILE! CKOpOCTH https://m.edsoo.ru/ff0a079c
bubmmoteka IIOK
14 Pacue eMe e 1
HET TYTH 1 BPSMEHH AR https://m.edsoo.ru/ff0a0ae4
bubmmoteka IIOK
15 n .M — 1
HEPIILL. Hlactd — Mepa HiepTHocTi e https://m.edsoo.ru/ff0a0c10
16 ITmoTHOCTH BemecTBa. PacueT Macchl 1 00beMa Telia 1Mo ero 1 but6mmoreka [IOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
JladopaTopnasi padora Ned «Onpenesenne mJIOTHOCTH
17 TBEPIOTO TeJa. 1
HHucrpykTax no bK
Pemenne 3agau mo teme "IlmoTHOCTH BemecTBa"
18 A B 1 bu6nunorexa LIOK

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak xapakTepucTHKa B3auMoaencTBus ten. Cuna

19
yrpyroctu. 3akoH ['yka
JlabopaTopnasi padora Ne5 «3yuyeHue 3aBUCUMOCTH
20 pactskenus (negopManumn) NpyKMHBI OT MPUIIOKEHHOI
CHJIBD).
HucrpykTax no bK
21 SBnenue tarorenus. Cumia TSHDKECTH
99 CBsi3b MEX/ly CUIION TSYKECTH U Maccoil Tena. Bec Tena. bubnunoreka LIOK
Pemenue 3amau no teme "Cuna tsoxecta" https://m.edsoo.ru/ff0al778
93 Cwita TsbkecTd Ha Apyrux riaHerax. dusndeckue bubnnorexa [JOK
XapaKTEPUCTUKH IIJIAHET https://m.edsoo.ru/ff0a1502
bubnnorexa [JOK
24 Hswmepettite ciul. JlnamomeTp https://m.edso:)_.[ ru/ffoal8cc
bubnnorexa [JOK
25 Bec rena. Hesecomocts https://m.edsof)_.[ ru/ff0al778
26 CroxxeHue AByX CHJI, HAIPABJIEHHBIX 110 OJTHOW MPSMOiA. bubnnorexa [JOK
PaBHOEliCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no reme "PaBHonelicTByromas cuin'”
28 Cuia TpeHus u €€ BuIbl. TpeHue B IPUPOIE U TEXHUKE BH@HOTeKa LIOK
https://m.edsoo.ru/ff0alb9c
JladopaTopnasi padora Ne6 «3yueHue 3aBUCUMOCTH
29 CHJIBI TPEHUS CKOJbKEHHUS OT CHJIbI 1aBJICHHUS U bubnmnoreka HOK
XapakKrepa CONPHUKACAIIIMNXCHA OBEPXHOCTEN». https://m.edsoo.ru/ff0alcc8
HNucrpykrax no K
30 Pemenue 3aga4 Ha onpenesieHNe paBHOAEHCTBYOLIEH
CHJIBI
31 Pemenue 3amau mo remam: «Bec Tenay, «I'paduueckoe bubnmnorexa [JOK

n3o0paxkerue crny, «Cuiib», «PaBHOIEHCTBYIOIIAS CHIDY

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KonTpoasnas padora Nel mo remam: «Mexanuueckoe

32 ABHKeHHe», «Macca, IIIOTHOCTBY, «Bec Tenay, 1
«I'paduueckoe nzodpaxenne cuin, «CuibD
Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB 21
Hasnenune. CriocoObl yMEHBIIICHUS U YBEITHYCHHS bubmuorexa [JOK
33 1
JIaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEMa, 1 bubnuorexa [JOK
TEMIIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Iepenava naBneHus TBEPABIMU TEIIAMH, KUIKOCTIMHU U 1 Bbu6mmoteka [IOK
razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
JlaBneHue B )KUIKOCTH U Ta3€, BBI3BAHHOE JACHCTBUEM CHJIBI bubnuoreka [{OK
36 1
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo teme «/laBineHue B )KUIKOCTH U Ta3e. 1 bubnuorexa [JOK
3akon Ilackans» https://m.edsoo.ru/ff0a2826
bubmmoteka IIOK
38 1
Coobmaronmmecs cocy st https://m.edso0.ru/ff0a2970
bubmmoteka IIOK
39 I i 1
FAIPABIIIHCCIH Tpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiHeBoH KUAKOCTHBIN HAcOC 1
. bubmuoreka [IOK
41 A 3 1
T™Ooc(hepa 3eMiIi U IPUINHBI €€ CyIIeCTBOBAHUS https://m.edsoo.ru/ff0azbsa
but6mmoreka [IOK
42 B LA 1
ec Bozayxa. ATMochepHoe JaBieHue https://m.edsoo.ru/ff0a2b5a
but6mmorekxa [IOK
43 141 .0 T 1
3MepeHue armocdeproro aaBinenus. OneiT Topprueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO JIaBJICHUS OT BHICOTHI Ha,
Pep A A but6mmoreka [IOK
44 YPOBHEM MOpPS 1

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

45 Bapomerp-aneponn. ATmochepHoe qaBieHHe Ha 1 bubmmoreka [JOK
Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmochepHoe naBieHue" 1
JleficTBHE KUIKOCTHU U Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubmmoreka [JOK
47 1
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
JlabopaTopHas padora Ne7 «Onpenenenune
48 BBITAJIKUBAIOLIEH CWIIbI, 1efiCTBYIOLIEH Ha TeJlo, 1 bubnunorexa LIOK
NOTPY’KEHHOE B KHIKOCTbY. https://m.edsoo.ru/ff0a33fc
HucrpykTax no bK
JladopaTopnas padora Ne8 «UcciienoBanue
49 3aBHCHMOCTH Beca TeJia B BoJie 0T 00bEMa NMOrPyKeHH O 1 bubmmoreka [JOK
B KHIKOCTh YacTH TeJaay. https://m.edsoo.ru/ff0a3514
HucrpykTax no bK
bubnunoreka LIOK
S0 llnaparite rex 1 https://m.edsoo.ru/ff0a3a96
JladopaTopnasi padora Ne9 "KoncrpyupoBanue
51 apeoMeTpa WJM KOHCTPYUPOBAHUE JIOAKH U ONpeae/ieHue 1
eé rpy3onoabémMHocTu''.
HucrpykTax no bK
Pemenue 3amau mo remam: «IlnaBanue cyos.
52 Bo3znyxomnaBanue», «JlaBneHne TBEpABIX TEI, KUIKOCTEH 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTpoabsHas padora Ne2 nmo reme «/[aBjieHue TBepAbIX
53 TeJI, JKUAKOCTeil U ra3oB» 1
Pa3nea 5. PaGoTra 1 MOIIHOCTB. JHEpPrus 12
but6mmoreka [IOK
>4 Mexanieckas padora 1 https://m.edsoo.ru/ff0a3f82
55 Mouaocts. EAUHUIIBEI MOIHOCTH 1 bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

JladopaTopnas padora Ne 10 "Pacuér momnHocTH,
pa3BUBaeMoii PU NOAbEME 1O JecTHHUIE"
HNucrpykrax no bK

S7

58

59

60

61

62

63

64

65

[Ipoctsie Mexanu3msl. Peryar. PaBHOBECHE CHII Ha pbIyare

Pbruaru B TexHuke, ObITY U IPUPO/IE.
JlaGoparopnas padora Nell «McciaegoBanue ycjaoBHi
PaBHOBeCHS pbIlYara»
HucrpykTax no bK

Pemenue 3amad 1mo teme «Y ciaoBUs PaBHOBCCH:A pbldara»

KoadduimeHT nonesHoro neicTBus MEXaHU3MA.
Jlaboparopnas padora Nel2 «M3mepenne KII/1
HAKJIOHHOM IJIOCKOCTH.

HucrpykTax no bK

Pemenne 3amau mo reme "Pabora, momuocts, KIT/]"

Mexanunueckas sHeprust. Kunetnueckas 1 moTeHIMaIbHAs
JHEprus

3akoH COXpPAaHCHUA MEXaHUYECKOH OHEpPIruun

JlabopaTopnasi paGora Nel3 "JkcnepumMeHTaAIBHOE
onpeaeaeHHe M3MEHEHU KHHETHYECKOM 1
NOTEHIMAJIBLHOH JHEPTUH NPH CKATBIBAHHUH TeJIA 10
HAKJIOHHOM IJIOCKOCTH''.

HMHucrpykTax no BK

Kountpoabsnas padora Ne3 mo reme «Padora n
MOLIIHOCTBb. JHEPIrus»

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bubnuoreka [{OK
https://m.edsoo.ru/ff0a48a6

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4c48

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4252

bu6anoreka IIOK
https://m.edsoo.ru/ff0a4360

66

PesepBHblit ypok. PaboTta ¢ TekcTamu 1o teme
"Mexa"Hndeckoe aBrKeHne"

bubanoreka IJOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

67 PesepBHblii ypok. PaboTa ¢ Tekctamu o teme "JlaBnenue 1 Bu6mmoteka [JOK
TBEPABIX TEJ, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepBublit ypok. Pabota ¢ Tekctamu o teme "Pabora. 1
MomnHocTts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne Kontpo MpakTu Aara uudposbie
Tema ypoka usyue
n/m Bcero  JabHBIE yecKkHne st o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypcnl
Tema 1. TenJioBble sIBJIEHUA 28
1.1.Ctpoenue u cBoiicTBa BelecTsa 7
bubmuoreka [{OK

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOU https://m.edsoo.ru/ff0a5256
TEOPUHU U UX OINBITHBIEC IOATBEPKACHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPIOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSTHUN 1 bubmuoreka [IOK
BelecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPAOIO, )KUJIKOTO U Ta3000pa3HOT0
COCTOSIHMM BEIlECTBA HA OCHOBE ITOJIOKEHUN 1
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
Kpucrannnueckue u amop¢Hble Tena 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5800
CmaunBanue 1 KanwuIsipHOCTh. [loBepXHOCTHOE 1 bubnuoreka [IOK
HAaTSKEHHE https://m.edsoo.ru/ff0a5530
TenoBoe paciimpeHue u cxxatue 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsA3b TEMIIEPATYPbI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHUSI YaCTHIL 1
1.2. TensioBbIE MPOLIECCHI 21



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

Baytpennss sneprusi. CriocoObl ”3MEHEHHS BHYTPEHHEH
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a5c60

10 Bune! Teronepenayu bubmmorexa LIOK
A e https://m.edsoo.ru/ff0a6412
Ypok-koHpepenmus "IIpakTrdeckoe UCIOIb30BaHIE
11 TEIUJIOBBIX CBOMCTB BEIIECTB U MaTepUaOB B LIEIX bubmmorexa LIOK
" B P B https://m.edso0.ru/ff0a65c0
SHEProcOEPEIKCHUS
12 KonunuecTBo TemioTel. Y aenbHas TEIIOEMKOCTb bubmorexa LIOK
A https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TemIoBOro Oananca. TemmooOMeH 1 TEIIoBoe Bbu6moteka [JOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas paGora Nel '"HcciaenoBanue siBJeHHS
14 TenJ1000MeHa NpPH CMEIIMBAHHMM XOJIOAHOW M ropsiuei bubnuoreka [IOK
BOJIbI" https://m.edsoo.ru/ff0a6a98
Hucrpykrax no bK
15 Pacuer konmuecTBa TEIIOTHI, HEOOXOAUMOTO IS
HarpeBaHMUs TeJla M BBIIEISIEMOTO UM TIPU OXJIAXKICHUH
JlabopaTopnasi pabora Ne2 "Omnpenesienne yaeabHOH
" bubnuoreka [JOK
16 TEeIJIOEMKOCTH BelrecTrna'.
https://m.edsoo.ru/ff0a6bb0
HNucrpykTax no bK
17 DHeprus TOMIUBa. Y IeibHasl TEMI0Ta CTOPaHUS brbmmorexa LIOK
P e P https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEpAEBAHNE KPUCTAIUINYECKUX TEIL. bu6muoreka [JOK
VY enpHas TenuoTa niaBJIeHUs https://m.edsoo.ru/ff0a71d2
JlaGoparopHas padora Ne3 "Omnpenesienue yaeabHOi
" bu6munorexa [IOK
19 TEIJIOTHI MJIABJIEHHS JIba
https://m.edsoo.ru/ff0a72fe
HNucrpykrax no bBK
b K
20 [TapooOpa3oBanue u KoHAeHCanus. Vcnapenue nommorexa [10

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Kunienue. Y nenbHas Temiora mapooOpa3oBaHus U

Bu6mmotexa [JOK
21 KOHJICHCALIUU. 3aBUCUMOCTH TEMIIEPaTypbl KUIIEHUS OT 1
https://m.edsoo.ru/ff0a786c
aTMoc(hepHOro JaBlIeHUS
BnaxnocTs Bo3ayxa.

99 JlabGopaTopHas padora Ned "OnpenesieHnue bubmmoreka [JOK
OTHOCHTEJIbHOM BJIAKHOCTH BO3ayxa' https://m.edsoo.ru/ff0a7628
Hucrpykrax mo bK

23 Pemrenue 3aa4 Ha onpeziesieHHe BIaKHOCTH BO3yXa

24 [TpunHnmnbs! paboTh! TemaoBbIX ABurareneif. [laposas

TypOuHa. /[BUratens BHyTpEHHETO CropaHus

o5 KII/ TermoBoro nurarens. TennoBble ABUTATENN U bubmmoreka [JOK

3alIUTa OKPYKAIOIIECH Cpeabl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHHsI U MPEBPALCHHS SHEPTUU B TEIIOBBIX

mporeccax
97 [ToaroroBka Kk KOHTpOJLHOM padoTe o Teme "TemnnoBsie bubmmoreka [JOK
siBJIeHUs. MI3MeHeHue arperaTHplx COCTOSIHUM BellecTBa” https://m.edsoo.ru/ff0a83f2
KonTtpoabHnas padora Nel no teme "TenoBble siBaeHUs. Bu6 110K
. nonnoTexa
28 HN3meHeHMe arperaTHbIX COCTOSIHUH BellecTBa'
https://m.edsoo.ru/ff0a86ae
Tema 2. DnekTpHYecKrue 1 MAarHUTHBIE SIBJICHUS
2.1. DynexkTpuueckue 3apsabl. 3apsi:KeHHbIE TeJIa U UX
B3auMoO/eHCcTBHE
29 DnexTpu3anys Tel. J[Ba poja dJIeKTPHUSCKUX 3apsIoB
30 VYpok-uccnenoBanue "OneKTpu3anus TeJa UHAYKIUEH U
IIPY COIPUKOCHOBEHUU"
. bubnuotexa [JOK
31 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona 1

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

32 DnekTpruyeckoe nosie. HanmpseHHOCTh 3JIEKTPUUYECKOTO 1 bubmmoreka [JOK
nosist. [IpuHIMI cynepno3uuuy JMEeKTPUUECKUX MMOIei https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpruueckux 3apsiioB. IEMEHTapHbIN 3apsii. 1
CrpoeHue aToma
34 [IpoBOIHUKY U TUATEKTPUKUA. 3aKOH COXPAHECHUS 1 bubnunoreka LIOK
AJIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1ay Ha IPUMEHEHHUE CBOMCTB 3JIEKTPUUECKUX Bu6mmoteka [JOK
35 3apsioB 1 https://m.edsoo.ru/ff0a90cc
2.2. IloCcTOSIHHBII 3J1eKTPHYECKUI TOK 20
36 DNEKTPUUECKUH TOK, YCIOBUS €r0 CYyLIECTBOBAHHUS. 1 Bbu6moteka [JOK
M CcTOYHMKY TIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
. bubnuorexa [JOK
37 JIefCcTBUS SIEKTPUIECKOTO TOKA 1 https://m.edsoo.ru/ff0ag6h2
38 VYpok-uccnenoanue "JleiicTBHE ANEKTPUUYECKOTO MOJISI HA 1 1
MIPOBOJIHUKYU U IUDJIEKTPUKH"

39 DNEeKTPUYECKUI TOK B MeTalIaX, )KUIKOCTAX U Ta3ax 1 brbmmorexa LTOK

https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas enb U €€ COCTaBHbIE YaCcTH 1
Cuna Toka

41 JlabopaTopnasi padora NeS "Uzmepenne u 1 05 bubmuoteka [IOK
peryJiupoBaHue CHJIbI TOKa'" https://m.edsoo.ru/ff0a8bd6
HNucrpykrax no bBK
DnekTpuyeckoe HanpspkeHue. BonbTmerp.

42 JlabopaTopnasi padora Ne6 "U3zmepenne u 1 05 bubnuoreka [IOK
peryJimpoBaHue HANpPsiKeHus " https://m.edsoo.ru/ff0a9e14
HNucrpykrax no bBK

43 ConpoTuBieHre NPOBOAHUKA. Y A€IbHOE CONPOTUBIIEHUE 1 bubnuotexa [JOK

BEILECTBA https://m.edsoo.ru/ff0aa738

44 JlabopaTopHas padora Ne7 "3aBucumocTtsb 1 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

JICEKTPUYECCKOI0 CONIPOTUBJ/ICHUSA IIPOBOAHUKA OT €0

JJIMHBI, IUIOIAIH MONEPEeYHOro cevyeHusi M MatepuaJja'.

Hucrpykrax mo bK

https://m.edsoo.ru/ff0aa738

3aBUCHUMOCTD CUJIbI TOKA OT HampsbKeHus. 3akoH Oma Jist

bub6nmoreka [IOK

45 yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaGoparopuasi padora Ne§ '"UccienoBanue
3aBHCHMMOCTH CHJIbI TOKA, HAYLIEro Yepe3 pe3ucTop, oT
46 CONPOTHBJICHUS Pe3UCTOPA M HANIPSIKEHUS HA bubamorexa LIOK
" https://m.edsoo.ru/ff0aa04e
pe3ucrope
Hucrpykrax no bK
47 [TocnenoBarenpHOE U MapaieIbHOE COSTUHEHUS
MIPOBOJHUKOB
JlabopaTopHas padora Ne9'"IIpoBepka npaBuiia
48 CJIOKECHHSI HANIPSIKEHU NPH M0CJIe10BATEJIbHOM bubmmoreka [JOK
COeIMHEHUM IBYX Pe3uCTOpoB' . https://m.edsoo.ru/ff0aaa58
Hcrpykrax nmo bK
JlabopaTopnas padora Nel( "IIpoBepka npaBuia aas
49 CHJIBI TOKA IPH Napa/IeIbHOM COeIHHEHUH bubmmnoreka HOK
pe3ucTopoB" https://m.edsoo.ru/ffO0aadle
HNucrpykTax no bK
50 Pemenue 3anay Ha npumMeHeHue 3akoHa OMa asis bubmmnoreka HOK
Pa3JINYHOTO COECIMHEHHUSI IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTb IEKTPHUUECKOTO TOKA. 3aKOH bubnuoreka [IOK
Hxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopnasi padora Nel2 "Onpenenenue padéorsl u
52 MOIIHOCTH 3JIEKTPHUYECKOro ToKa' bubmmorexa TIOK
https://m.edsoo.ru/ff0ab3e0
HNucrpykTax no bK
53 DNEeKTPUUYECKHE IIETTH U MTOTPEOUTENN DIIEKTPHUIECKOM bubnuotexa [JOK
sHepruu B ObITy. KopoTkoe 3ambikaHue https://m.edsoo.ru/ff0ab660
54 [ToaroToBka K KOHTPOILHOM paboTe MO TEME but6mmoreka [IOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

"DnexTpuuecKkue 3apsaasl. 3apsLKEHHbBIE Tela U UX
B3auMoiecTBU. [10CTOSTHHBIN ATIEKTPUIECKUM TOK"

https://m.edsoo.ru/ff0abd2c

Kontpouabnas pa6ora Ne2 no teme " diekTprnueckune
3apsiabl. 3apsiaKeHHbIE TeJIa U UX B3aUMOJeHCTBHS.

bub6nmoreka [IOK

> IToCcTOAHHBIN JJIEKTPUYECKHI TOK https://m.edsoo.ru/ff0abea8
2.3. IToCcTOSIHHBII JIEeKTPUYECKHIT TOK

56 IlocTosiHHBIE MArHUTHI, UX B3aUMOJEHCTBHE

57 VYpok-uccnenosanue "M3yueHnue mosei moCTOSHHBIX 1 bubnnoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MarunuTHoe nosie. MarautHoe 1oje 3eMJIM U €ro 3Ha4CHHUe bubmmorexa LIOK
JUIs )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmneIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOTO TOKA bubmmoreka [JOK
MarsnuTHO€ noJje KaTylIKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHue AIeKTPOMarHuToB B TEXHUKE.

60 JlabopaTopHnas padora Nel3 "U3yuenue neiicrBus 05 bubmuorexa [IOK
MArHUTHOTO MO0JIsl HA MPOBOJHUK C TOKOM''. https://m.edsoo.ru/ff0ac74a
HNucrpykTax no bK
DneKTpoABUraTeab NOCTOSIHHOTO ToKa. Vcnonb3oBanue
JJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOUCTBAaX U Ha

61 TpaHCIOPTE. bubmmnoreka HOK
JlaGoparopuas padora Nel4'"KoncrpyupoBanue u https://m.edsoo.ru/ff0ac86¢
nu3y4eHue padoThl dJIeKTpoABUrarTes' .

HNucrpykTax no bK
2.4. DlIeKTPOMArHUTHAS MHAYKIHS
OmneiTel Dapanes. 3aKOH AEKTPOMarHUTHOM MHIYKIIUH.
62 [TpaBuio Jlenma



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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OnexrporerepaTop. CriocoObl MOTYYEHUS IEKTPHISCKONR

63 SHEPTHUH. DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX 1
MCTOYHUKAX SHEPTUuu
64 [TonroToBka K KOHTPOJIBHON PabOTE MO TeMe 1
"DeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"
KonTtpouabHnas pa6ora Ne3 no teme " Jiekrpruueckne u bubnuoreka [JOK
65 MArHUTHbIE siBJIeHUs" 1 https://m.edsoo.ru/ff0acb14
Pe3epBHOe Bpemst 3
66 PesepsHblii ypok. Pabora ¢ Tekctamu o reme "Temnossie 1 bubnuorexa [IOK
ABJICHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHylit ypok. PaGota ¢ Tekctamu 1o Teme 1 bubmmoreka [JOK
"TlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145



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

9 KUIIACC

KoaunvecTBo yacoB DIeKTPOHHEIE
Ne T KonTpo IpakTn Aara uupposbIe
eMa ypoka U3y4eHu
n/m Bcero  abHbIE yecKue o0pa3oBaTe/ibHbIE
padoTbI padoTbI g pecypcbl
Pa3znen 1. Mexanuveckne siBJIeHUA o5
1.1. Mexanndeckoe IBHKEHHUE M CIIOCOOHI €ro ONMUCAHUA 7
1 HNucrpykTak no 6e30MacHOCTH KU3HeeSI TeJIbHOCTH. 1
Mexanunueckoe JBH>KeHUE. MartepualibHasi TOUKa
Cuctema orcuera. OTHOCUTEIIBHOCTh MEXaHUYECKOTO bubmmoreia LIOK
2 1 https://m.edsoo.ru/ff0ad4
JIBUKCHHS 74
PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE. bubnnoreka [JOK
3 HepaBHoMepHOe mpsiMonHEHHOe qBbKeHne. CpenHsis u 1 https://m.edsoo.ru/ff0adl
MTHOBEHHAsI CKOPOCTb. 9a
[IpsiMonMHEITHOE paBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHE.
4 CKopoCTh MPSIMOJIMHENHOTO pABHOYCKOPEHHOTO IBH>KECHMUS. 1
I'paduk ckopoctu
JlabopaTopnasi paGora Nel "Omnpenenenue ycxopeﬂuﬂv Bu6morexa LIOK
5 Tesa nmpu p'z'umoycxopeHHOM JABUKEHUH 10 HAKJIOHHOM 1 https://m.edsoo.ru/ff0ads
IJI0CKOCTH" . d4
HHucrpykTax no bK —
CBoOonHoe nanenue tei. OneiTel [anunes
6 1



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

PaBHOMEpHOE BMKEHUE 110 OKpY)HOCTU. [lepuoa u
yacTtoTa obpauieHus. JIuneitHas u yrioBasi CKOPOCTH.

bubmuorexa [JOK

7 https://m.edsoo.ru/ffOadb
LleHTpOCTpEeMUTENbHOE YCKOPEHHE 18
1.2. BzaumopeiicTBue Tes
ITepBsiii 3akoH HetoToHa. BekTop cuiibl. BTopoii 3akoH
8 Hsrorona. PaBHonelicTBYIO1IIAs cHta
Tperuit 3akon Hetotona. Cynepniozunus cuil. Pemenue bubnnoreka [JOK
9 3aJa4 Ha MPUMEHEHKEe 3aKoHOB HproToHA https://m.edsoo.ru/ff0ael
76
Cuna ynpyroctu. 3akoH ['yka. Pemenue 3aga4d mo reme
10 «Cuna ynpyroctu»
JladopaTopnasi padora Ne2 «Onpenesnenne :KeCTKOCTH bubnuotexa [JOK
11 npy:kuHb». HHcTpykTax mo BXK https://m.edsoo.ru/ff0ae6
12
Cuia Tpenusi. Pemenue 3anad mo teme «Cuma TpeHUs bubmmoreia LIOK
12 https://m.edsoo.ru/ff0ae7
2a
JlabopaTopnasi paGora Ne3 "Omnpenenenue bubmuorexa [IOK
13 K03 (PUIHEHTA TPEHUS CKOJIbKeHus1" . https://m.edsoo.ru/ff0ae9
HNucrpykrax no bK 82
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnmnoreka [JOK
14 YckopeHne cBOOOTHOTO MaeHHS https://m.edsoo.ru/ffOaeb
6¢c
15 VYpok-koHpepenus "JIBrmkeHne ey BOKpYyT bubnnorexka [JOK

TpPaBUTAIUOHHOT'O LICHTPA (COJ’IHG‘-IH&H CI/ICTCMa).

https://m.edsoo.ru/ff0aec



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

lanaxtuku". a2
[TepBas kocmuueckast ckopocTb. HeBecomocTs u
neperpy3Ku
PaBHoBecue marepuanbHO TOUkH. AOGCOTIOTHO TBEPAOE
16 Tesio0. PaBHOBecHe TBEPAOTO TeNa C 3aKPEITIEHHON OChIO
BpaleHus
MowmenT cunbl. LlenTp Tsoxectu. Pemenue 3agad no reme bu6mmoreka [IOK
17 "MowmenT cuibl. LlenTp Tsoxect" https://m.edsoo.ru/ff0aee
28
[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME bubnnoreka [JOK
18 "MexaHudeckoe ABMXeHne. Bzaumoaeiicteue te" https://m.edsoo.ru/ff0af7
38
Kontpoabsnas padora no reme Nel o reme bubnnoreka [JOK
19 "MexaHn4eckoe ABm:KeHue. Bzanmopgeicreue tea" https://m.edsoo.ru/ff0afa2
1.3. 3akoHbI cOXpaHeHUsl
AHaM3 KOHTPOJIBHOUN paboTHI.
Nmmynsc TGJ‘II:L I/IMHyJ'III))C CUJIBL. 3aKOH COXpaHEHUs Bubmiorexa LIOK
20 N https://m.edsoo.ru/ff0af8
UMITyJIbCa. YTIPYroe U Heynpyroe B3auMoeiicTBre be
PeaktuBHOE nBMKEHME. Mexannueckast paboTa U MOIIIHOCTb. bubmorexa [JOK
21 https://m.edsoo.ru/ffOafb
PaboTa cuiibl TSKECTH, CHIIBI YIIPYTOCTH U CHUITBI TPEHUS 86
JladopaTopnasi padora Ned «Onpenenenune padorsl BuGmorexa LOK
99 CHJIbI TPEHHUS IPU PABHOMEPHOM JIBHKEHUHM TeJIa M0 https://m.edsoo.ru/ff0afo

TOPU30HTAJIBbHOM NIOBEPXHOCTHY.
HHucrpykTax no bK

44

23

CBs3b OHEPIruu U pa6OTLI. IloTenunanbHast OHEPIuid



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

Kunernueckas sneprus. Teopema 0 KHUHETUYECKOM

bubmuoreka [JOK

24 9HEPrur. 3aKOH COXPAHEHHS SHEPTHH B MEXaHUKE https://m.edsoo.ru/ff0af5
f8

JladbopaTopHas padora Ne5 «U3yueHue 3akoHa bubnmoreka [JOK

25 COXpaHEeHUsl SHEPTUW». https://m.edsoo.ru/ff0af3
HMucrpykrax no bK 3c
Paznen 2.1. Mexannuyeckue Koj1e0aHUsI U BOJHbBI

26 KonebarenpHoe NBUKEHUE U €r0 XapaKTEPUCTUKH. bubnnorexa [HOK
3aryxaronue kojaeoanus. BeIHYKICHHBIC KOICOAHUSI. https://m.edsoo.ru/ffOafe
Pesonanc 36
MaremaTrueckuil U Ipy>KMHHBII MasTHUKH. 3aBUCUMOCTh

27 nepuoja KoaebaHui OT KECTKOCTU MPYKUHBI U MACChI
rpysa
[IpeBpaiieHue 3Heprun Npu MEXaHMUECKUX KOJIEOaHUSIX Bubmiorexa LIOK

28 https://m.edsoo.ru/ff0b02

b4

JlabopaTopHnasi pa6oTa Ne6 «OnpenesieHue 4acTOThI bubnuoteka [JOK

29 Nepuoaa KoJieOaHuii NPY:KHHHOTO MASITHUKAY. https://m.edsoo.ru/ff0b04
HNucrpykrax no bK 08
JlaGopaTopnas pa6ora Ne/ «IIpoBepka He3aBUCUMOCTH
nepuoaa KojieGaHui rpys3a, noJABeIeHHOr0 K HUTH, OT bubnuotexa [JOK

30 Macchl Tpy3ay. https://m.edsoo.ru/ff0b06
HMHucrpykTax no bK ec
2.2. MexaHH4ecKHe BOJIHBI. 3BYK
Mexanunueckue BoIHbI. CBOHCTBa MEXaHUYECKUX BOJIH.
[IpononbHbIe U TONEpEYHbIE BOJIHBL. Y pOK-KOH(EpEHIUs bubamorexa IOK

31 https://m.edsoo.ru/ff0b07

"MexaHnuyecKkue BOJHBI B TBEpAOM Teie. CelicMruuecKue
BOJIHBI"

fa



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

3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa. Y pok-

bubmuoreka [JOK

32 uccienoBanue "HabmoieHre 3aBUCHMOCTH BBICOTHI 3ByKa https://m.edsoo.ru/ff0b09
OT 4acTOThI" 6C
I'pomkoCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKHMI PE30HAHC.
33 Ypok-koHpeperuus "YapTpa3Byk U HHPPA3BYK B IPUPOIE U
TexHuKe"
a 036 "3 bubmuorexa [JOK
OJITOTOBKA K KOHTPOJIBHOU paboTe mo TeMe "3aKOHBI
34 P P " https://m.edsoo.ru/ff0bOa
coxpaHeHus. MexaHn4deckue KoJeOaHus ¥ BOJTHBI 84
Kontpoabnas padora Ne2 mo teme "3aKoHbl bubnnoreka [JOK
35 coxpanenusi. MexaHn4yecKue K0J1e0aHus U BOJHbI" https://m.edsoo.ru/ffOb0d
b8
Pasnen 3. DiekTpoMaruuTHOE MOJIE U
3JIeKTPOMATHUTHBIE BOJIHBI
DNEKTPOMArHUTHOE T0JIe. DJIEKTPOMArHUTHBIC BOJTHBI.
36 CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
VYpoxk-koHpepennus "lllkana 37eKTpOMarHUTHBIX BOJIH.
37 Hcnoib30BaHMe IEKTPOMArHUTHBIX BOJIH JJIS COTOBOM
cBs3u"
VYpoxk-uccnenosanue "M3yueHrue cBONCTB
P 4 5 bubnmnoreka [JOK
AIIEKTPOMATHUTHBIX BOJH C MOMOIIEI0 MOOUIEHOTO
38 poMd https://m.edso0.ru/ffob0c
tenedoHa
32
Ypok-uccnenosanue "M3ydyeHue cBOICTB
39 AIIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIILHOTO

tenedona"



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

DneKTpoMarHuTHas mpupoza ceera. CKOpocTh CBeTa.
BonHoBEIE cBOiiCcTBa cBEeTa

bubmuoreka [JOK

40 https://m.edsoo.ru/ff0b12
fe
Pa3nen 4. CBeToBbIe AIBJIEHUS
4.1. 3akoHBI pacIpocTPpaHEeHHs CBeTa
Hcrounuku ceera. [IpsMonnHeitHoe pacpocTpaHeHue bubnnoreka [JOK
41 csera. 3armenus Connua u JIyHsI https://m.edsoo.ru/ffOb18
58
3akoH oTpaxeHus ceera. 3epkana. [Ipenomiienue cBera. bubnnoreka [JOK
42 3akoH mpeomiieHus cBeTa. PerieHue 3a1a4 Ha IPUMEHEHUE https://m.edsoo.ru/ff0b20
3aKOHA OTPAKEHUsS CBETA fo
ITommHOE BHYTpEeHHEE OTpakeHUE CBETA. Mcnonb3oBaHue
43 MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUYECKUX
CBETOBOJAX
JlaGopaTopnas padora Ne8 "UcciienoBanue
paTop P bu6mmoreka [IOK
3aBHCHMOCTH YIJIa NIPeJIOMJIEHHSI CBETOBOIO JIy4a OT
44 y P N - y https://m.edsoo.ru/ff0b19
yIjia najgeHus Ha rpanuue '"'Bo3ayx-crekJo'". 7a
HucrpykTax no bK —
VYpoxk-koupepennus "Mcnonbp3oBaHre MOJIHOTO
45 BHYTPEHHEI0 OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3p"
4.2. JIuH3bI U ONITHYECKUE PUOOPBI
JInnzel. OnTudeckas cuna nuH3bl. [locTpoeHue bubnuorexa [IOK
46 U300pakeHHi B JIMH3aX https://m.edsoo.ru/ffObla

ec



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

JlabopaTopnasi pa6ota Ne9 "Omnpenenenue GpoKycHOro

bubmuoreka [JOK

47 PACCTOSIHHS H ONTHYECKOH CHJILI COOMPAarOIIei JIHH3bI" . https://m.edsoo.ru/ff0b19
HNucrpykrax no bK 7a
bubmuorexa [JOK
Ypok-koH(pepennus "OnTuiaeckue TUH30BbIe MPHUOOPHI"
48 P dep PHbOP https://m.edsoo.ru/ff0b21
fe
['ma3 kak ontuyeckas cucrema. 3peHue. Y pok-KoH(pepeHIus
49 "ledexTol 3penus. Kak coxpanuts 3peHue”
4.3. Paznoxkenue 0eJ10ro cBeTa B CIIEKTP
50 Paznosxxenue 6enoro cera B ciekTp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpadbHBIX IIBETOB. Jlucnepcus cBeTa
Jla6opaTopnasi pa6ota NelO "OnbIThI 10 Pa3JI0KEHHIO
51 0eJIOoro cBeTa B CIIEKTP M BOCIIPUATHIO LIBETa NPeIMeTOB
NpH UX Ha0JII0IeHNHU Yepe3 BeTOBbIe GUIbTPHI'.
HucrpykTax no bK
VYpoxk-nipakTukyMm "BoJHOBBIE CBOMCTBA CBETA: NUCTIEPCHS,
52 uHTepdepeHus u quppaxaus”
Pasnen 5. KBanTOoBBIC SIBJICHUA
5.1. UcnyckaHue ¥ mOrJionieHne cBeTa aroMom
0 p o bubmuorexa [JOK
nbIThl Pe3epdopaa u rmianerapHas MoJelb aToMa
53 PeOP P https://m.edsoo.ru/ff0b23
ca
54 ITocrynarter bopa. Moaens aroma bopa bub6nuorexa [IOK

https://m.edsoo.ru/ff0b25



https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
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I/ICHYCKaHI/IC U IOTJIOIICHHUE CBE€TA aTOMOM. KBaHTEI.

95 JIuneituaTele CEKTPBI
bu6mmoreka [JOK
56 VYpok-npaktrkyMm "HabimoqeHre CrieKTpoB UCITyCKaHus" https://m.edsoo.ru/ffOb2a
be
5.2. CTpoeHue aTOMHOI O s1/Ipa
57 PannoakTMBHOCTE U €€ BUIBI
Ctpoenne aToMHOTO siapa. HykinonHass Moaein bubmorexa HOK
58 P Apa. Ty A https://m.eds00.ru/ffob2f
e6
PannoaxktuBHbIe IpeBpaiienus. M3oronsl. Pemenue 3agaq bubmorexa HOK
A PeBpatll ' ’ A https://m.edsoo.ru/ff0b2c
59 no teme: "PannoakTuBHbIE peBpanieHus" 6c
5.3. SflnepHble peakuuu
[Tepuon monypacnana. Ypok-KoHGEpeHIIUs
50 "PagunoakTHBHBIC U3TYUYEHUS B IPUPOJIE, METUITHE,
TEeXHUKe"
SlnepHble peakiiny. 3aKOHBI COXpaHEHHS 3apsI0BOro U bubmmorexa [OK
61 P DCAKHHH. P A https://m.edsoo.ru/ffOb31
MAacCOBOT'0 YHCEIl
do
62 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUH. bubnnorexka [JOK



https://m.edsoo.ru/ff0b25f0
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Pemenue 3amgau no reme "Anepusie peakuu”

https://m.edsoo.ru/ff0b36
58

Peakuuu cunresa u nenenus suaep. Mictounuku sHepruu

Connaia u 3B€3/1. Ypok-koHpepeHus "SnepHas sHepreTuKa. Bu6mnorexa LIOK
63 . . 1 https://m.edsoo.ru/ff0b38
JleiicTBUS paAiOaKTUBHBIX U3JTyYCHUN Ha )KUBBIE ol
OpraHu3mbl" C4
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME bubmuorexa [JOK
64 "DJIEKTPOMArHUTHOE T10JI€. DIEKTPOMArHUTHBIC BOJIHBI. 1 https://m.edsoo.ru/ffOb3a
KBanroBrie asiaenus" ea
Kontpoabnas padora Ne3nmo Teme " JaeKTpOMarHuTHoe bubnnoreka [JOK
65 noJie. JJIeKTPOMATHUTHBIE BOJIHBI. KBaHTOBBIE 1 https://m.edsoo.ru/ffOb3c
sABJIenns" 5c
Pa3neu 6. [loBTOpUTEIbHO-00001IAI0IIM I MOYJIb 1 1
[ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme
66 "3aKOHBI COXpAaHEHHS B MEXaHHUKeE" 1 1
[ToBTOpenue, 0606meHue. Pabora ¢ TekcTamu 1o Teme bubnmnorexa [JOK
67 "KoseOanus u BOJHBI" 1 https://m.edsoo.ru/ffOb3f
2C
[ToBTOpenue, 0606meHue. Pabora ¢ TekcTamu 1o Teme bubmorexa HOK
68 ’ 1 https://m.edsoo.ru/ff0b44
"CBeToBbI€ sIBICHUS"
4a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10
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