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MNOACHUTEJBHASA 3AIINCKA

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

Copepxkanue mnporpaMMmbl 1O (QU3MKEe HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 0O0y4YEeHHUsI, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeajaraeT NpuMEpPHYI0 MOCIEA0BaTEIbHOCTh
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueil MporpaMMBbl 10 y4eOHOMY MpeIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyuHyI0 KapTUHY  MUDA,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

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

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
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 MunucrepcerBa npocsemienust Poccuiickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
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 M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH JUIS Pa3BUTHS JIPYTHX
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 Ieliel MmporpaMMbl MO (DU3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

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

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMCHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  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 JICATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B Henemo), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

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



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIEr0 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.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
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. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

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

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIlle 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 nBwxkenue, auddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



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

Jlabopamopnwie pabomul u onvimol.

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
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH 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 mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHrue n3aMeHeHUs! CKOPOCTH MTPHU B3aUMOJEHCTBUM TETI.
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. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUS 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 JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHUs
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Ta3zamu. 3akoH Ilackams. IlHeBMatmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MymIHONW 000youku 3emiu. OmbiT Toppuuemmu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JleficTBrE XKUAKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJO. BelTankuparonias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jemoncmpayuu.

A A T o

N

3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPaTyphl.

Ilepenaya maBiieHUS )KUJIKOCTHIO M TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue miuaBaHus TEN: IMUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHON B
JKUJIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAJIKUBAIOIIECH  CHUJIbI, JACHCTBYIOIIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOILIECH CUIIBI, IEMCTBYIOILEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT OObEéMa NOTpyKEHHOU B
JKUJIKOCTh YAaCTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WA KOHCTPYHPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHW3MBI: pbIYar, OJOK, HAKIOHHAS IJIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH 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 MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH OJHEpruu:
Teionepesaya 17§ COBEpLICHNE paboThLI. Bunsl TEIJIONEepPEaauHn:
TEIUIONIPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHSL.
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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! Tenmonepenayn.

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 OayUIOHE MIMPUIIA.

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

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

HaGmrogenne wu3MeHEHUs BHYTpPEHHEH »OHEpPruM Tella B PE3yJIbTare
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 yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JIBa poaa 3JIEKTpUYECKMX 3apsaoB. BiaumonelictBue
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.
WICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBUS SJIEKTPUUYECKOTO TOKa (TEIUIOBOE,
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.
OmeiT  Opcrena. MarauTHoe 1OJe  JJIEKTpUYECKOro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenne snekTpoMarHuTHOM MHAYKIMH. [IpaBuno JleHna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpPOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
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'a30BbIN pa3psm.
. 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.

MonenupoBaHUEe MarHUTHBIX MOJIEH NOCTOSSHHBIX 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 TOJISI HA NPOBOAHUKH 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 mpaBwia CIHOXKECHUS HAIPSHKEHUN IIPU  MOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJiss CWIbl TOKa MPH MApaJlJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOrO TOKa, BBIACISIEMON 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
O00BEMHEHUH 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 TOJISL HA IIPOBOJHUK 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 JIBHKCHUH.

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 HproToHa. Bropon 3axkoH Hetorona. Tperuii 3akoH HproToHa.
[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 mianetr 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.

Nmvnynbee Tena. M3meHenne mmmyinbca. UMmynibe chiibl. 3aKOH COXPaHEHHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MMOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHeprus 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
OTHOCHTEIHHO Pa3HBIX TEJ 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.

Hab6nronenue paBeHCTBA CHIT TTPH B3aMMOICHCTBUH TEJL.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHHe UMITyJIbca MPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
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 JJisi pa3roHa U JaJbHEWILEr0o pPaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

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

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MyTH OT BPEMEHU MPU 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.

HccnenoBanre 3aBUCHUMOCTH CUJIBI 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  YIIPYTOCTH MpU  NOABEME 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. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKU. [IpeBpainenne
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TEJE, CEUICMUYECKUE BOIHBI.

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 BBICOTHI 3BYyKa 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 3aBHUCHUMOCTh  THepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

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

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoliCTBa
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
OTpaxkeHHE cBeTa. Vcronb3oBaHME MOJHOTO BHYTPEHHETO OTPAKEHUS 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 IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J 1y4der B pacCEeUBAOLIEH 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 3aBUCUMOCTH yIja OTpPaXEHUsI CBETOBOIO Jydya OT yTJjia
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».

L 0 N ok wWwN R



4. Tlomydyenue n300paxeHMii ¢ TOMOIIBIO COOUPAIOIIIEH JIUH3HI.
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 aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespainenus. [lepron 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 paguOaKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
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: OpUPOJHBIX MUHEPAJIOB M MPOTYKTOB.

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-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
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.
[IpuHIMNIUATBHO AESTENIBHOCTHBIN XapakTep JaHHOTO pasjielia peaju3yeTcs
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;
UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBaHUS (PU3HUECKUX SIBICHUH, 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 IMPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSIBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBS3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKHUX IPUHLHUIIOB B JESATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHWYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBI;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(IIEKCUM, IMPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AaKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4HCIC U (PU3NIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCSH YCJOBHAM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUU HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOKHBIX TJIOOQIBHBIX ITOCICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1mero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJsATHBHBIC
YHHUBEpCaJIbHbIC YICOHBIC ICHCTBUSL.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKALINYA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYEHUU (PUINUECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIOIb30BAaHUEM JE€AYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haunbosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

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

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU TOUCKE H
otOope WHGOPMAIMKM WIA NAHHBIX C y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HHOU TpauKoi 1 X KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

B XO0/Ie OOCYXAeHMs Yy4yeOHOro marepuala, pe3ysbTaToB Jab0opaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U
BBICKA3bIBaTh HJIEW, HAllEJICHHbIE HA pELICHUE 33JaYd M MOAJAEp KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSIMU JPYTMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YJIbTaThl BBHIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBATH JECUCTBUS
no €€ JOCTIKEHUIO: paclpeiensaTh poiH, OoOCYXIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/IbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalMsIX, TPEOYIOLIUX
JUIS pelieHns (U3nUecKux 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJiaHa HCCIEOBaHUS C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraeMble BAPUAHTHI pEIICHUM;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)XKEHHS]) Pe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOr0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAHOBJIECHHBIX OLIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npuU3HaBaTh CBOE MPABO Ha OIMMOKY NPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAeKTOpUs, pPaBHOACHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Meperaya JAaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc(epHOe JaBlicHHWE, IUIABaHUE TeJl, MPEBpaAILICHUS
MEXaHUYECKOM SHEPruH) MO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3NUECKOE SBJICHUE;
pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHS B IPUPOAE W TEXHUKE, BIMSIHUE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/1auy B yUeOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3yUEHHBIE CBOIMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YSI
¢usznyeckue BeTMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas paboTa, MOILIHOCTb, TUIEYO CHIIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAIbHAs SHEPrus), NpU ONHUCAHUHM NPABUIBHO
TPAKTOBaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs ppryara (0Jo0ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 12
JOTHYECKHX ILIAaroB ¢ ONOpPOHM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAaHUS BIIEIAThH IPOBEPSIEMOE
npeanosjoxkeHue  (TUMoTe3y),  pa3ivyaTh M HHTEPHIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HaxOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 1O €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEMJI0KEHHOIO 000pYyI0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM aOCOJIIOTHOM MOrPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBWXXYIIErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONMMPUKOCHOBEHUS TEJI, CUIIBI
YOPYTOCTH OT YAJMHEHUS MPYKUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJEC
NPEAIOKEHHBIX TabMUIl U TpaduKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCJIeI0BAHNUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTb TeJO, KOI(PPUIMEHT TMOJIE3HOTO JEeUCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKUUU: TpHU
BBITIOJTHEHHH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TMpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH CPe/Ie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3MYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEUYMBOM WM MOMKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UUYECKOTO COAEPKAHUS, B TOM



qucie MyOJMYHO JAenaTh KPaTKUE COOOLIEHHsI O pe3yJjbTarax MpPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUN, MPU 3TOM TPaMOTHO HCIOJIb30BaTh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaThb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIIEUTh 34 BBINOJHECHUEM IUJIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K koH1y o0yueHus B 8 kijiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIONIb30BaTh TIOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TETNIOBOE JBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAILUIMUYECKHE U
amop(HbBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO31yXa, TeMIepaTypa, BHYTPEHHSS OHEpPrusi, TEIIOBOM JBHUTaTElNb,
AJIEMEHTAPHBIN IEKTPUUECKUN 3apsif, HNEKTPUIECKOE TOJIe, MPOBOTHUKA
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIlMpeHHe M cxkaTue, Teronepenaya,
TEIJIOBOE€ PaBHOBECHE, CMAUYMBAHUE, KAWUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlMs, TJIaBICHHE, KpUCTATU3alus (OTBEpJEBaHUE), KHUIICHHE,
TeruIonepeaaya (TeTI0MPOBOHOCTH, KOHBEKIIHS, U3ITy4eHHeE),
3JIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBME MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAST MHITYKITHS)
0 ONHUCAaHWI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHCE,

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBICHUNA B
OKpYy’)XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATHKEHUE W KaMWULIpHBIE SBICHUS B TPHUPOJE,
KpUCTAIUIBI B Tipupoje, usnydeHue CoNHIA, 3aMep3aHHe BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
nosie 3eMiH, apeld MoyocOB, posib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MONIIPHOE CHUSIHKE, MIPU STOM TIEPEBOIUTH MPAKTHUECKYIO 3a7a49y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIJIOTHI, yJieNbHAs TEMJIOEMKOCTh BEIECTBA, VyJEJbHAas TeIuioTa



IUIaBJICHUS, YJEJbHAas TeIUIoTa NapooOpa3OBaHMs, YJEJIbHAs TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO3IyXa, AJIEKTPUYECKUHU 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
bu3MYECKU CMBICI WCIOJIb3YEMbIX BEIUYHMH, 0003HAUEHHUS U €IUHUIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOU TEOpUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHEHTHPOBAHHOIO XAapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCKUux
1aroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PUBMUECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOJuMble i €€ pelleHHs, MPOBOAMTH pPacu€Thl UM CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIECIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3MYecKuX CBOMCTB Tel (KanWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JaBICHUS
BO3/yXa OT €ero 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIydarolle (morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
IIOWAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJM3al[isl MAarHUTHBIX TIOJ€ TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEPsiEMbIE MPEANIONOKEHHS, COOMPATh YCTAHOBKY U3 IPEIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOIPEUTHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMIPOTUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IJIOMAAN MOMEPEYHOTO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
MPOBOJHMKOB): ITUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY H
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3ysIbTaTaM MCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (U3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COIMPOTHUBIEHUE MPOBOJAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpONM HAa HX ONHUCaHUsA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK OJJICKTPUUYECKOW IHEPTHH, DIECKTPOOCBETUTEIHHBIC
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPAHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (hPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTEeNb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHUX



Hernen ¢ nociaeA0BaTebHBIM U MApAJIIEIbHBIM COEMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrss 6€301acHOCTH MPpU OO0pallieHUuu ¢ IpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIIEHATH MH(GOpPMALMIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcesl cetu MHTEepHET, BlageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHusl, B TOM 4YHCIE€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEeI0BATENIbCKON EATEIbHOCTH, PU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAessaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaedopmarius
(ympyrasi, mjiacTaueckas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TallbHO30PKOCTH,
CIEKTPBI UCIYCKaHUS W TOTJIONMeHus, ab(a, 6eTa- u ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



pazniuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEUHOE
JBH>KCHUE, PaBHOYCKOPEHHOE TMPSAMOJIMHENHOE ABUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBHXKEHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYXKJICHHBIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPaKEHHUE
3ByKa, MNPAMOJIMHEUHOE PaCHPOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OEJIoro CBETa B
CIIGKTP M CJIOKCHHE CIIEKTpPaJbHBIX LIBETOB, JHUCIEPCUSI CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOIrO CIEKTpa
W3JIYYEHHS ) 0 OMMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYyJ)XKaroleM MHpe (B TOM 4YHclie (PU3NUEeCKHe SBJICHHUS B IPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBMKEHUE TJIaHET COJTHEYHOM CUCTEMBbI, PEAKTUBHOE
JBUKECHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB IKHWBOTHBIMH,
3eMJICTPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBE€Ta TE,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMMOTO,
yabTPaduOJICTOBOTO W PEHTTCHOBCKOTO H3JYYCHHHM, €CTECTBEHHBIN
paavuoaKTUBHBIM (POH, KOCMHUYECKHE Jy4H, PaJdOaKTUBHOE H3ITyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PATUOAKTUBHBIX M3JIYYEHHM Ha
OpraHu3M 4YeJIOBEKAa), MPU STOM TMEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUICCKHUX
SIBIICHUI;

OMMCHIBATh U3yYCHHBIC CBOMCTBA TENI U (PU3HUECKUE SIBJICHUS, UCIOIB3YS
¢dbuznyeckre BeIUYMHBI (CpelHsi M MIHOBEHHAass CKOPOCTh Tella MpHu
HEPABHOMEPHOM JIBUKCHUHU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIIOBas
CKOpOCTb, CHJIA TPEHHUs, CHJIA YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIQJEHHUs, BEC Tejla, HMIYJIbC Tella, WMIYJIbC CHJIBI,
MEXaHM4YecKass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrusi Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHASA YHEPTUST CHKATOU
MPYXUHBI, KUHETUYECKAs DJHEPrusi, IOJHAsA MEXaHW4YeCKas >HEpPrus,
MEePHOJT U YacTOTa KoJieOaHWM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTe/lb MPEJIOMIICHUS CPEJibl), TIPU OMUCAHUHU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEMbIX BEJIWYHWH,
0003Ha4YeHUsI W €AUHUIIBI (U3UYECKUX BEJIUYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHMMH BEJIMYHMHAMM,
CTPOUTH TpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
WCIOJIb3ys 3aKOH COXPAHEHMS SHEPruy, 3aKOH BCEMHUPHOIO TSATOTEHHS,



IOPUHLIUAI CYNEPHNO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMMITYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOI0 U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKIUSX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3a7aud (Omupammuecs Ha cuctemMy u3  2-3
YpaBHEHUH), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEUICHHs], TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE TPEITNONOKEHUE, OICHUBATh MPABWIBHOCTh IOPSJIKA
NPOBEICHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U ONBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl DHEPTHH, 3aBHUCHMOCTh TEpHOAa KoJeOaHWW TPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKeHUS B
TUIOCKOM 3€pKalie W CBOMCTB HW300pakKeHHs MpenMera B coOWparomiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MIPOBONUTH TMPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, Ompeaess
CpeqHee 3HAaueHHE U3MepsAeMOil BelauuuHbl ((POKyCHOE paccTosHuE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMJIeHHs OT yriia
najieHus): IUIAHUPOBaTh HCCIEIOBaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH
¢u3nyecKkux BEIMYMH B BUAE TaOMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujla CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOUpaTh SKCIEPHUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 1ab0paTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJElb aTroMa, HYKJIOHHAas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX omucaHus (B TOM YHUCIE:
CIIUIOMETP, MTATYUKH TIOJOXKEHUS, PACCTOSHUS WU YCKOPECHHS, paKera,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMBI I CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHGOPMAIMI0O O  MpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpallleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3J0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOT0 MOBEJEHUS B OKPY>KaIOIIIEH Cpejie;



OCYIIECTBIISITh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYSI MOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMPEJENICHUsI JOCTOBEPHOCTH MOJIYYEHHON HH(POpPMAIMN Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTEIIbHBIX UCTOYHUKOB;

UCITIOJIb30BATh MPHU BBITIOJHEHUH YUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy (PHU3UYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcesl cety MIHTEepHET, BiiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHON HIIM MCCIIE0BATEIbCKON
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BAaThb  W3YYEHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
1.1 dusnka - HayKa 0 IpUpoe 2
1.2 duznyecKre BeTUINHBI 2
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2
Hroro mo pazneny 6
Pa3znen 2. [lepBoHayajibHbIe CBeJE€HUS 0 CTPOCHUH BellleCcTBA
2.1 CrpoeHue BemiecTBa 1
99 JIBr>KeHre U B3aUMO/IEMCTBUE YACTHUII 9 1
' BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMOIeiiCTBHE TeJl
3.1 Mexanudeckoe IBHKEHUE 3
3.2 WNueprus, macca, TUIOTHOCTh
3.3 Cuna. Bunpe! cun 14 1
Hroro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBneHust TBEPAbIMU 3




TCI1aMU, X KUJAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE
44 JlelicTBue XKUJIKOCTH U T'a3a Ha MOrPYyKEHHOE ; 3
' B HUX TEJIO
Hroro no pazneny 21
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
5.1 PabGora 1 MomHOCTH
5.2 [IpocTeie MexaHU3MBI 5
5.3 MexaHudecKkas SHePTHs 4
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TenioBble siBJICHUS
11 CrtpoeHue u cBOWCTBA BeLIECTBA 7
1.2 TennoBbie porecchl 21 1 5
Hroro mo pazneny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 DJeKTpUIecKre 3aps/bl. 3apsHKSHHBIE Tea 7 1
' U MX B3aUMOJICHCTBHE
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 20 7
2.3 MarHuTHbIE SIBJICHUS 6 1.5
2.4 ONeKTpOMarHuTHAsE HHIYKIIUS
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Mexanuveckue siBJICHUSA
MexaHn4ecKoe ABMKEHUE U CIIOCOOBI ero
1.1 10 1
OTIMICAHHUS
1.2 BsaumonetictBue Ten 20 1
1.3 3aKOHBI COXPaHEHUS 10
Hroro mo pazneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJHBI
2.1 Mexannueckue KojiebaHus
2.2 MexaHuueckre BOJIHBI. 3BYK 1
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMArHUTHOE M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 )
' AJIEKTPOMATrHUTHBIC BOJTHBI
Htoro no pazneny 6
Paspnen 4. CeeroBbIe sIBJICHUSA
4.1 3aKOHBI pacCpOCTPAHEHUS CBETA
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI
4.3 Paznosxenue 6emoro cBeTa B CEKTP 2




Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
5.1 Henyckanue v normioueHue ¢cBera aroMoM
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakiuu 1
Hroro no pazneny 17
Pa3neu 6. [loBTopuTebHO-000011a101M I MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 )
' Kypca dusuku 3a 7-9 kimacc
Htoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27







ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Nen/m Tema ypoka

KoaunuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — Hayka o npupoje. SIBienus
pupobl. U3ndecKue SABICHUS
MexaHnueckue, TEIIOBbIE,

2 JJIEKTPUYECKNE, MATHUTHBIE, CBETOBHIE,
3BYKOBBIC SIBJICHUS

3 dusznyeckue BEIUUYMHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
4 TEMIIEpaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETPA U AaTYUKa TeMIepaTyphl”

Kak ¢u3suka u apyrue ecTecCTBEeHHbIE HAyKU
HU3y4aroT npupoay. EcrecTBeHHOHaY4YHbIN
MeTo nmo3Hanus. Onucanue GU3nyecKux
SIBJICHHI C TIOMOIILIO MOJACIICH

VYpok-uccnenosanue "IIpoBepka runoTessr:
JAJIBHOCTB MOJIETA IAPUKA, TYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

8 JIBH>KeHHE YacTHI] BEIISCTBA

9 Ypok-uccienoBanue «OMBITH 10




HaOJII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»

10

11

12

ArperaTHble COCTOSIHUS BEILIECTBA

B3anmocBsI3b MeX 1y CBOMCTBAMH BEILIECTB
B Pa3HBIX arperaTHBIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

MexaHuueckoe ABUKCHUE. PaBHOMepHOC n
HCPAaBHOMCEPHOC IBHIKCHUC

13
14

Ckopoctb. Enunuiel ckopoctu

Pacuer IIYTH 1 BpEMCHU IBUKCHU

15

WNuepuus. 3aKkoH UHEPLMH.
B3aumoneiicTBue Ten Kak NpuuruHa
M3MEHEHMsI CKOPOCTHU JBUKEHMS TeJl

16

17

18

IInorHOCTE BemecTBa. Pacuer Maccel 1
00BEMA Teja MO €ro MIOTHOCTH
Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTH TBEPOTO TeNay

Pemenne 3ama4 no teme "IInoTHOCTE
BemecTna"

19

20

21

Cuna xak XxapakTepuCTHKa
B3auMopencTBus Ten. Cuina ynpyrocTH.
3akoHn ['yka

JlaGopatopHnas pabota «3yuenue
3aBUCUMOCTH pacTskeHHs (edopMariim)
MPY>KUHBI OT TIPUIIOKESHHOU CHITBDY

SIBnenune Tarorenus. Cuia TSHKECTH




CBs13b MEX]ly CUIION TSKECTU U Maccoi

22 Tena. Bec Tena. Pemmenue 3amay mo reme
"Cuna Tsoxect"

93 Cuiia TSKeCTH Ha APYTrHX IJIaHeTaxX.
dusnyuecKkre XapakTepUCTUKH TUIAHET

24 N3mepenue cuit. JluHamomeTp

25 Bec Tema. HeBecomocTh

26 CrnosxeHue IByX CUJI, HAIIPABJICHHBIX IO
OJIHOM mpsiMOM. PaBHOAEHCTBYOIIAST CHJT

97 Pemenue 3ana4 no teme
"PaBHopeiicTByromas cuin"

08 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI.
Tpenue B IpUpoe U TEXHUKE
Jlaboparopnas pabota «/3ydyenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT
CHWJIBI JaBJICHUS U XapaKTepa
COTPUKACAIOIIUXCS TTOBEPXHOCTEN

30 Pemrenue 3a1au Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «I'padmueckoe n300paxkeHue Cui,
«Cunby, «PaBHOIGHCTBYIOIIAS CUID)
KonTponbhas pabota no remam:

39 «Mexannueckoe aBIKeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxeHue cuimy, «CUIIbD

33 JaBnenue. CriocoObl yMEHbILIEHUS U

YBCIIUYUCHUA JaBJICHUSA




JlaBrenue ra3a. 3aBUCUMOCTD JIaBJICHUS

34 raza ot o0bEma, TeMIepaTypbl

35 [lepenaya naBieHus TBEPABIMU TEJIaMH,
KUIKOCTSIMU U razamMu. 3akoH Ilackais

36 JlaByieHue B )KMJIKOCTH U ra3e, BbI3BaHHOE
JeHCTBHEM CUJIBI TSHKECTU

37 Pemenue 3anau o reme «J/lapnenue B
XKUAKOCTHU U rase. 3akoH [lackams»

38 Coobmarommecs: Cocysl

39 IM'uapaBnuueckuii mpecc

40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipudannbl

41 CYIIIECTBOBAHHMSI BO3AYIIHON 00OIOUKH
3emin. 3aBUCUMOCTH aTMOC(hepHOTO
JABJICHUS OT BBICOTHI HAJT yPOBHEM MOPS

42 Bec Boznyxa. ATmocdepHoe gaBieHne

43 N3mepenue aTMochepHOro AaBJIEHUS.
OnsiT Toppuuennu

44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBJICHHS OT
BBICOTHI HaJl YPOBHEM MODSI

45 bapomerp-anepoua. AtmochepHoe
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX

46 Pemenue 3amau mo reme " AtmochepHoe
naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha

47 MOTPY>KEHHOE B HUX TeJ0. ApXUMeaI0Ba

culia




Jlaboparopnas pabota «OnpeneneHue

48 BBITAJIKMBAIOIICH CHIIBI, ICUCTBYIOIICH HA 1
TEJ0, IOTPYKEHHOE B )KUJIKOCTh)
Jlaboparopnas paboTa 1mo Teme

49 «MccnenoBanue 3aBUCHMOCTH Beca Telia B 1
BOJIC OT 00BbEMA MOTPYIKEHHOU B KUIAKOCTh
4acTu Tea»

50 [TnaBanue Ten
Jlaboparopuas padota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U 1
omnpezeneHue e€ rpy3onoabEMHocTu"
Pemenwue 3anaq mo temam: «IlnaBanme

52 cynoB. Bo3nyxornaBanuey, «JlaBienue
TBEPABIX TN, KUAKOCTEH U Ta30B»

53 KonTponbHas padota no teme «JlaBnenue
TBEPABIX T, KUIKOCTEH U Ta30B»

54 Mexannueckas pabota

55 MomHocTs. EqUHUIBI MOIIIHOCTH

56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMoM IpHU MOoABEME 110 JiecTHULE"

57 [Ipocteie Mexanu3msbl. Peruar. PaBHoBecue
CHJI Ha pblyare
Pbruaru B TexHuKe, OBITY U IPUPOJIE.

58 JlaboparopHas pabota «lccrnenoBanue 0.5
YCIIOBU PAaBHOBECHS PhIYaray

59 Pemenue 3agau no reme «YcnoBus
PaBHOBECHSI phIUara»

60 Koaddutment monesnoro neicTBust 0.5




Mexanu3ma. Jlaboparopuas pabora
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»

Pemrenne 3agau o teme "Pabora,

61 1
MotHocTb, KIT/I"
62 Mexanunueckast sHeprusi. Kunetnyeckas u 1
MOTEHITMATIbHAS YHEPTUS
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1
YPpOK-3KCIIEpUMEHT MO TEME
"DKCHepUMEHTaIbHOE OIPEIECICHHE
64 HN3MCHCHMS KHHETHYCCKOM U 1 1
MOTEHIIMATBLHON SHEPTUH MPU CKATHIBAHUHI
TeJa 110 HaKJIOHHOM IJI0CKOCTH"
65 Kontponbnas padota no teme «Pabora u 1
MOILHOCTb. DHEPIHsH»
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
TeMe "MexaHndeckoe ABHKeHHE"
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
67 teMe "JlaBneHue TBEPABIX TEM, KUAKOCTEN 1
M ra3on"
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
teme "Pabota. MomtHocTh. DHEeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Jara
Nen/m | Tema ypoka Kontpoabubie IIpakTnyeckue uupoBbIe
Bceero H3Yy4YeHH s
PadoThI PaGoThI o0pa3oBaTe/ibHbIE
pecypcsbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUIKOTO U 1
ra3o00pa3HOro COCTOSTHUI BelllecTBa
OOBsicHEeHHE CBOMCTB TBEPIOTO, YKHUIKOTO
4 Y Ta3000pa3HOTO COCTOSIHUI BEIIECTBA Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u aMmop¢HbIe Tena 1
5 CMaunBaHue U KalTMJUISIPHOCTb. 1
IToBepXHOCTHOE HATSKEHUE
7 TeroBoe pacmupeHue u cxaTmue 1
3 Temmnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YAaCTHIL
9 Buytpennss sueprus. Crioco0sl 1
W3MEHEHHsI BHYTPEHHEH SHEPTUU
10 Buasl Tennonepenaun 1
VYpoxk-koHpepenuus "[Ipakrnyeckoe
1 HCIOJIb30BAHUE TEIUIOBBIX CBOMCTB 1 1

BEIIECTB ¥ MAaTEPUAJIOB B IIEJISIX
sHeprocOepexkeHus"




12

KonndecTBo TemIoThL. Y aelbHas
TCINNIOEMKOCTh

13

14

15

YpaBHEHHE TEIIOBOTO OanaHca.
TeruiooOMeH U TEIUIOBOE paBHOBECHE

JlabGopaTtopHas padora "VccienoBanue
SIBJIGHUS TETUIO0OOMEHA MPU CMEIIMBAHUU
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer xonuuecTBa TCIIJIOTHI,
H606XOI[I/IMOI‘O JJIAA Harp€BaHus TCJia U
BBIACIIACMOI'O UM IIPU OXJIAXKACHU U

16

Jlaboparopuas pabota "Onpenencaue
paTopHasi p P
YIEIbHOU TEIJIOEMKOCTH BeriecTra"

17

18

DHeprust TOIUINBA. Y IebHAs TEILIOTa
CrOpaHwUsI

[TnaBneHue U OTBEpICBAHKE
KPUCTAJUTMYCCKUX TEN. Y IebHas TEIIoTa
TUTABIICHHUSI

19

JIaGoparopnas padora "Onpenenenne
paTopHas p P
YIENbHOU TETIJIOTHI TIJIaBJICHUS Jibaa"

20

21

22

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue

Kunenue. Y nenpHas temnora
napooOpazoBaHMsl U KOHICHCALIUH.
3aBUCHUMOCTb TEMIIEPATypPbl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHUS

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "OnpeneneHre OTHOCUTEIBHON
BJIAKHOCTH BO3/1yXa"




Pemenue 3agau Ha onpeneneHue

23 BJIQXKHOCTH BO3/1yXa
[TpuHIHIB pabOTHI TETJIOBBIX JBUTATEICH.

24 [TapoBast TypOuna. J|Burarens
BHYTPEHHEIO CrOpaHus

25 KIIJI TenmoBoro aurarens. TemnaoBbie
JIBUTATEJIH U 3alllUTa OKpYsKarolei cpeibl

26 3aKOH COXpaHEHHS U MPEBPALICHUS
SHEPTUH B TEILIOBBIX MPOIIECCaX
[ToaroroBka k KOHTPOJIBHOM paboTe 1Mo

27 teme "TeruioBble siBiieHus. M3mMenenue
arperaTHbIX COCTOSIHHI BeriecTa"
KontponbHas padota nmo teme "TermnoBbie

28 sBieHus. Mi3MeHeHne arperaTHbIx
COCTOSIHMI BeliecTna"

29 Onekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsAI0B

30 Ypok-uccrnenoBanue "IaeKTpU3aIMS TEI
MHIYKIMEH U IPpU CONPUKOCHOBEHUH"

31 B3anmoneiicTBre 3apsoKeHHBIX Tel. 3aKOH
Kynona
Dnektpuueckoe nose. HanpseHHOCTh

32 anekTpudeckoro nois. [punuun
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH

33 Hocutenu snekTpudeckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [TpoBOTHHKYN U AWDIIEKTPUKHU. 3aKOH

COXPAaHCHUA SJICKTPUUCCKOr'O 3apsaaa




Pemrenue 3a1a4 Ha IpMMEHEHUE CBOMCTB

35 ANEKTPUYECKUX 3apsI0B
DNEeKTpUUECKU TOK, YCIIOBUS €TI0

36 cyiecTBoBanus. IcTOUHUKH
AJIEKTPHUUECKOTO TOKA

37 JIefCTBUS SJEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

38 AJICKTPUICCKOTO T0JISI Ha MPOBOTHUKHU U 1
JADTICKTPUKH"

39 DNEeKTPUYECKUi TOK B METaIaXx,
KHUJIKOCTSX M razax

40 DneKTpuuecKas Uenb U e€ COCTaBHbIC
4acTu

41 Cuna toxka. JlabopaTopHas pabora 05
"U3MepeHue u perympoBaHue CUibl TOKA" '
DnexTpuueckoe HanpshkeHue. BoabTmerp.

42 Jlaboparopras pabota "N3mepenue u 0.5
peryiaupoBaHue HanpsHKeHUs "

43 ConpoTHuBieHne TPOBOAHUKA. Y IEIBHOE
COIIPOTHBIICHUE BELIECTBA
JlaGopatopHnas pabora "3aBUCHMOCTh

44 ANEKTPUYECKOTO COMPOTUBICHUS 1
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIA TN
MONEPEYHOr0 CeYeHus1 U MaTepuana”

45 3aBUCHUMOCTB CHJTBI TOKA OT HAIIPSKCHHSL.
3akoH OMa 1l yyacTKa Lenu

46 JlabopaTtopHas padota "HccnenoBanue 1

3aBUCHUMOCTH CHUJIBI TOKA, UAYHIETO YE€PE3




PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47

48

49

IlocnenoBaTenbHOE U napajjicJIbHOC
COCAUHCHUS ITPOBOAHUKOB

JlabGopaTopHas padota "IIpoBepka npaBuia
CJIOKEHHUSI HAIIPSHKEHUN TTPU
MOCJIEI0BATEILHOM COEIMHEHUH IBYX
pe3uctopon"

Jlaboparopnas padota "IIpoBepka npaBuia
JUIS CHJIBI TOKA TPU MapajuieIbHOM
COCMHEHHUH PE3UCTOPORB"

50

Pemenne 3ama4d Ha IMPUMCHCHHEC 3aKOHa
Owma AJI pa3JIMIHOro COCAMHCHUS
IIPOBOAHHUKOB

51

52

53

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoyns-Jlenna

JlaGopatopHnas pabota "Onpeznenenue
pabOThI U MOLTHOCTH JIEKTPHUUECKOTO
TOKa"

DJeKTpuYecKue ey U NoTpeOuTenu
JIEKTPUUECKON YHEPTUU B OBITY.
Kopotkoe 3aMbikanne

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTpUYECKHUE 3aps/Ibl.
3apsKEHHBIE Tella U UX B3aUMOJEHCTBUS.
ITocTosHHBIN 1EKTpUYECKUH TOK"

55

Kontponbnas paboTa mo teme
"DneKkTpudeckue 3apsbl. 3apsKeHHbIE




Tella U X B3auMoaeucTBus. I1ocTOSHHBIN
AJIEKTPUYECKUM TOK"

56

57

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICHICTBUE

Ypoxk-uccienopanue "M3ydenue noneit
MOCTOSIHHBIX MAarHUTOB"

58

MaruautHoe 1oiie. MarHuTHOE 110J1€ 3eMITH
U €0 3HaueHHUe A )KU3HU Ha 3eMiie

59

60

61

62

63

OmneIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 Toka MaruutHoe nosie
KaTyliK1 ¢ TOKOM

[TpuMeHeHHE AIIEKTPOMArHUTOB B TEXHHKE.
Jlaboparopnas pabota "HU3yuenue
JCHCTBHS MATHUTHOTO TOJISL HA TIPOBOIHUK
¢ TokoM"

DNeKTpoABUTATENb TOCTOSHHOTO TOKA.
Vcnonb3oBaHue 31eKTpoIBUTATENEH B
TEXHUYECKUX YCTPOWCTBaX U Ha
Tpaucmopre. JlabopaTopHas pabota
"KoHcTpynpoBanue u u3yueHue padoThl
3JeKTpoABUTaTens"

OmnsiTel Dapanes. 3akoH
3JIEKTPOMAarHuTHOM MHAYKIMU. [IpaBuiio
Jlenna

Dnextporerepatop. CriocoOb! moTyYeHUs
AJIEKTPUUECKONW IHEPTUU. DIIEKTPOCTAHLIUI
Ha BO30OHOBIIIEMBIX HCTOUYHUKAX YHEPTUU

0.5

64

[ToaroroBka Kk KOHTPOJILHOU paboTe MO




Teme "DIEeKTpUYECKHe U MAarHUTHbIC

SIBJICHUS"
65 KonrponsHas pabora o reme 1
"DeKTPUYECKUE U MAaTHUTHBIC SIBIICHUS"
66 PeseprHbIit ypok. Pabota ¢ TekcTamu mo 1
teme "TeroBble siBIeHUS"
67 PezepHblii ypok. PaboTta ¢ Tekctamu 1o 1
teme "[locTOsTHHBIN 3JIEeKTpUYECKUM TOK"
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1
Teme "MarauTHeie siBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME




9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Jara
/i Tema ypoka Beero Koutpoabnbie IIpakTuueckue —— uudposbie
PadoThI PaGoThI o0pa3oBaTe/ibHbIE
pecypcsbl
1 Mexanunueckoe aBuxkenue. MarepuanbHast 1
TOYKa
5 Cucrema orcyera. OTHOCUTEIHHOCTh 1
MEXaHUYECKOTO JIBUKEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1
HepaBHoMepHOe npsaMoIuHeHOe
4 nBixkeHne. CpesiHssi © MTHOBEHHAs 1
CKOpOCTh
5 [TpsimonHEtHOE PaBHOYCKOPEHHOE 1
JBUKEHHE. Y CKOpEeHHE
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOpPEHHOTO JIBMKeHus. [ paduk 1
CKOpOCTH
JlaGopaTtopHast pabota "Onpeznenenue
7 YCKOpPEHHMS TeJa IPU PAaBHOYCKOPEHHOM 1 1
JIBUKEHUHU M0 HAKJIOHHOW IJI0CKOCTH"
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE BMKEHHE TIO OKPY>KHOCTH.
9 [lepuon u yacrota oOpamenus. JInneitHas 1
U YIJIOBasi CKOPOCTH
10 LleHTpOCTpEMUTENFHOE YCKOPEHUE
11 [Iepsrlii 3axkoH HproToHa. BexkTop cuiibt 1
12 Bropoii 3akon HeroTona.




PaBHOelicTBYIOIIAsA crita

Tpetuii 3akon Herotona. Cynepno3uius

13
cui

14 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB
HeroTona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no reme «Cuia ynpyroctu

17 JlabGopaTtopHast pabota «Ornpenenenue
YKECTKOCTH TIPYIKUHBDY

18 Cuiia TpeHust

19 Pemenue 3amnay no teme «Cuina TpeHUs»

20 JlabopaTtopHast pabora "Onpeznenenue
KOd(pUITMEHTA TPSHUS CKOJbKCHHS"

21 Pemenue 3amau nmo teme "3aKOHEI
Herotona. Cuna ynpyroctu. Cuia tpenus”
Cuna TsKeCTH M 3aKOH BCEMHPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
naJeHUs
VYpok-koHpepenmus "JIBuxenue ten

23 BOKPYT I'PaBUTAIIMIOHHOTO LIEHTpa
(Conneunas cuctema). ['anaktuku”

24 Pemenue 3amau no teme "Cua TSDKECTH U
3aKOH BCEMUPHOIO TATOTEHUA"

o5 [IepBas kocMHuueckas CKOPOCTb.
HesecomocTs u nieperpysku
PaBHOBecue MaTepuaIbHON TOUYKH.

26 AoGcomoTHO TBEpOE Teio. PaBHOBecHe

TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO




BpauieHusi. MomeHT cuiibl. LieHTp TskecTu

27

28

29

PaBHOBecHe MaTepUAIbHOW TOUKHU.
AGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TENA C 3aKPEMVIEHHON OChIO
BpauieHusi. MomeHT cuiibl. LieHTp TskecTu

Penrenue 3amaud mo reMe "MOMEHT CHIIEL.
Lentp Tsxectn"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMme "MexaHnuecKoe IBUKECHHUE.
Bsaumoneiictue tea"

30

KonTtponpsHas pabora no Teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumoneiictue tea"

31

32

33

Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
COXpaHEHHUs UMITYyJIbca. YIIPYroe U
HEyIpyroe B3auMOJCICTBIE

Pemenue 3anau no teme "3akoH
COXPaHEHHUs UMITyJbca'
VYpoxk-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

34

35

Mexannueckasi paboTa U MOIIIHOCTb

Paborta cuiibl TSKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS

36

JlaGopaTtopHas pabota «OrnpeneneHue
paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH

37

CBs13b 2HEepruu U padoThl. [loTeHIMaTBHAS




SHEPrus

Kunernueckas sueprus. Teopema o

38 KMHETUYECKOU SHEPrUu

39 3aKOH COXpaHEeHUsI SHEPTUU B MEXaHUKE

40 JlaboparopHnas pabota «3y4ueHue 3akoHa
COXpaHEHHS YHEPT UM

41 KonebatenbHoe ABHKEHUE U €TO
XapaKTePUCTUKU

42 3aryxaromue konedanus. BeiHyX/1eHHBIE
kosebanus. Pezonanc

43 MaremMaTHu4ecKuil ¥ NPy KUHHBIN MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh

44 nepuo/ia KojeOaHui OT KECTKOCTH
MPYKUHBI U MAacChl Tpy3a»

45 [IpeBpaienue sHEPrUN TP MEXAaHUYECKIX
KOJIe0aHUsIX
JlaGopaTtopHas pabota «OrnpeneneHue

46 4acTOTHI U NIepHUoAa KojaebaHu
NPY>KUHHOTO MasTHUKa)
JlaGopatopHas pabota «IIpoBepka

47 HE3aBHCHUMOCTH MepHo/ia KolebaHuii rpysa,
MOJIBELLIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexanunueckue BoiaHbl. CBOMCTBa

48 MeXaHUYecKuX BOJH. [IpoonbHbIE 1
HOTIEPEYHBIE BOJIHBI
VYpok-koHpepennus "MexaHnuyeckue

49 BOJIHBI B TBEpAOM Teie. CelicMu4eckue

BOJIHBI"




3Byk. PacnipocTpaHenue u oTpaxxeHue

50
3ByKa

51 Ypok-uccnenosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"

59 ['poMKOCTb 3ByKa U BHICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53 Ypoxk-koudepenuus "YnpTpa3Byk u
uH(ppa3ByK B IPUPOJIEC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

o4 TeMme "3aKoHbl COXpaHeHus. MexaHnnyeckue
KoJie0aHus U BOJHBI"
KonTponbhas pabota no teme "3aKOHBI

55 coxpaHeHus. MexaHn4ecKue KojieOaHus u
BOJIHBI"

56 DNEKTPOMarHuTHOE MOJIe.
DNEeKTPOMarHUTHHIE BOJTHBI

57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-konpepentus "llkana

58 AIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue
AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBs3H"
Ypok-uccnenosanue "M3ydeHue cBONCTB

59 AIIEKTPOMATHUTHBIX BOJH C IIOMOIIIBIO
MoOMIIBHOTO Tenedona"

50 Pemenue 3a1ay Ha onpeeneHyne 4acToTsl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

61 DneKTpOMarHuTHast MPUPO/ia CBETA.

CxopocTth cBeTa. BomHOBBIE CBOICTBA CBETA




62

Hcrounuku ceera. [Ipsmonunennoe

pacnpoctpaHeHue cera. 3arMenus: ConHua

u JIlyHbl

63

3aKoH OTpaxeHUs cBeTa. 3epkaia. Pemenue
3aJa4 Ha MPUMEHEHHE 3aKOHa OTPAKECHUS

CBCTa

64

65

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS

CBCTa

ITonHoe BHYTPCHHEC OTPAXKCHUC CBCTA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO
OTPa’XXCHHA B OIITUHYCCKUX CBETOBOAAX

66

JlabopaTtophast pabora "HcciaenoBanue

3aBUCHUMOCTH YI'JIa IPCIIOMIICHH CBETOBOI'O
JIy4a OT yI'Jla TaJICHUs HA I'PaHUILIC "BO3,I[YX'

CTCKIJIO

67

VYpoxk-koHpepennus "Hcnonp3oBanue
IMMOJIHOT'O BHYTPCHHETO OTPAXKCHUA:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68
69

JIma3el. OnTHYeCcKas CHIIa JIMH3EI

[Toctpoenne n300pa>keHU B JIMH3AX

70

JlaGopaTtopHast pabota "Onpezaenenue
(OKYCHOIO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMpArOIICH JTUH3BI"

71

72

Ypok-koHdpepenuus "OntTuueckue
JMH30BBIE TPUOOPHI"

I'ma3 kak onTU4yeckas cucTeMa. 3peHHe

73

Ypok-koHpepenus "lepexTrl 3peHusl.
Kak coxpanuTth 3penue”




Pa3noxenue 6enoro cBeTa B CHEKTP.

74 OmneiTel HetoToHa. CnoxxeHnue
CHEKTpaJIbHBIX I[BETOB. /lucnepcus ceeta
JlaboparopHas pabota "OnbITHI 110

75 Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCIIPHSTHIO [IBETA MIPEIMETOB MPHU HX
HaOJIIOJICHUY Yepe3 BETOBbIC (PHIIBTPHI"
Ypoxk-npaktukym "BoaHOBBIE CBOMCTBA

76 CBeTa: JAHcCIIepCusi, HHTepPEepeHINs U
mudpakous'

77 OmnbiTel Pezepdopaa u mianerapHas
MoJieIb aToMa

78 [Toctynatel bopa. Monens atoma bopa

79 Hcnyckanue v morJIomeHe CBETa aTOMOM.
KBanTsI. JInHEHUYaThIE CIIEKTPHI

80 VYpoxk-npaktukym "HaGmroieHne cekTpoB
UCIIyCKaHUs"

81 PangroakTHBHOCTH 1 €€ BHUIBI

82 Crpoenue aTomHoro siapa. Hykionnas
MO/IEITb

83 PagnoaktuBHbIe npeBparieHus. M30Torsl

84 Pemenue 3amau mo treme: "PagunoakTUBHEIE
IpeBpalieHus"”

85 [lepnon nonypacnana
VYpok-koHpepenius "PaguoakTiuBHbIE

86 U3JTyYeHUs B TIPUPOJIE, METUITUHE,
TeXHUKe"

87 SnepHblie peakun. 3aKOHBI COXPAaHEHUS




3apsAaA0BOTO U MAaCCOBOI'O YUCLII

88

89

DOHeprus CBsI3U aTOMHBIX s1iep. CBsA3b
MaccChl U SHEPTUU

Pemenue 3anaud no treme "AnepHeie
peakuun"

90

Peakuuu cunTe3a U AeneHus aep.
Wcrounuku sHeprun ConHua u 3BE311

91

92

93

94

Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.
JleficTBHs paquOAKTUBHBIX U3JTy4YECHUN Ha
JKUBbIE OpraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DIEeKTPOMarHuTHOE IOoJIE.
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
SABJICHUS"

KonrponbHas pabora no reme
"DNeKTpOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
AByeHus"

[ToBTOpenue, o600menue. JlaboparopHsie
paboTsl 1o kypcy "B3aumoneiictsue Ten"

95

[ToBTOpenue, 06061meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHLBIX 3a/1a4 110 TEME
"TemnnoBsie mporecch"”

96

97

[ToBTropenue, 06001eHue. Perenne
pacyeTHBIX U KAYECTBEHHBIX 3a/1a4 110 TeMe
"KII/I TerutoBbIx aBUrarenei"

[ToBropenue, 06o0meHue. Perenne
pacUeTHBIX M Ka4YeCTBEHHBIX 33]1a4 110 TEMe




"KIIJ] anexkrpoycTtaHOBOK"

[ToBTOpenue, 0600eHNE. JlTabopaTopHbIe

98 1 1
pabotsl o Kypey "CBeToBbie siBIeHUS"
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHCHHSI B 1
MexaHuke"

100 [ToBTOpenue, o606menue. Pabora ¢ 1
tekctamu 1o Teme "KojebaHus 1 BOIHBI"

101 [ToBTOpenue, o606menue. Pabora ¢ 1
TekcTaMu 110 TeMe "CBeToBBIC SABJICHUS"
[ToBTOpenue, 0600meHNe. PaboTa ¢

102 TekcTamu 1o Teme "KBaHTOBas U sijepHast 1
¢duzuka"

OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME







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

OKO BIIP KUM ®wusuka 7,8, knaccel. O0mako 3aanuid. [logroroBka k OI'D

duzuka 9 kiacc

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®uszrka BupTyanbHbie 1a00paTopHbIe TPAKTUYECKUE PAOOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

www.school-collection.edu.ru — 3To koJIeKIHsI 00Pa30BaTEIbHBIX PECYPCOB






