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COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ NO3HAHMs: HAOJIOJEHHE, MOCTAHOBKA HAyYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOphl U MpoLeAypa NPSIMbIX U3MEPEHUN aHAJIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH MNOMOIIM JKHAKOCTHOTO TEPMOMETpA WU
JlaTYuKa TEMIIEPATyPBl.

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

Pa3znean 2. IlepBoHayaibHbIe CBeIeHUS O CTPOCHNH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cumita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuna TpEeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEJL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHUS OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa TMOTPYKEHHOW 4YacTH
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIUME 3aBUCHMOCTh BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU 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 IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHertmyeckas W IIOTEHUHAJIBHAS  DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBM)KEHUU Tella

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEW HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIIOTa CTOPAHUSI.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBieHUA cMauMBaHUs M KaMWIISIPHBIX SIBICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH pad0Thl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3ayXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue sBCHUS] TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsA/I0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYeCcKOoro Toka. 3akoH J[[xoyns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1oOJe  JJIEKTpUYecKoro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue 3mekTpoMariuTHON MHAyKMU. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO M AEHCTBUE DIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEN MMOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HAIpPABJICHUS HHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOITNE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKa MPU MAPAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBartens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJIbl  B3aMMOJEHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIENOBAHUIO SIBIIEHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u vacrora oOpaiieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUKH. AOCOIOTHO TBEpAOE Teyno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b d3HEpruu U padoThl. [loTeHnnanbHas sHeprus Tena, NOJHATOrO Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HaGnroneHue MexaHMueCKOro JBUXKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOnHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHEe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue Tpakra JJsi pa3roHa U JaJbHEWIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenienre padOThl CWIBL YINPYrOCTH TMpU TMOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyJa. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOITHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJICOaHWM B pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHue YacTOThl W Mepuojia KoOJeOaHWH MaTeMaTUYeCKOro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHoJia KOoieOaHWi Ipy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. Di1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU ¢ TOMOIIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.

L 0 N ok wN e



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI cOOMparoten
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOroleHne cBeta aroMoM. KBaHThI. JIMHEUaThle CIEKTPHI.

PanunoaktuBHOCTE. Ajbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsSJ0BOIO M MacCOBOTO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpsbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHUE SHEPIUU YACTHUIBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
U 0000IICHWS  TPEIMETHOTO  COJEpKaHWsIT ¥ OMbITa  JCSTEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu U3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBIAJICHHE YMEHHSIMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢Gu3UMKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHUs HAIMPABICHO

Ha JOCTW)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PE3YIIBTATOB.

B pesynbraTe u3ydeHus: GuU3NKA Ha ypOBHE OCHOBHOTO 00IIIero o0pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME JUIHOCTHBIC PE3YIbTaThl B

YacTH:

e 1) MaTpMoOTHM4YECKOr0 BOCIMTAHUA:

e — MPOSIBJICHUE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUUCKON
(duznyecKoil HayKu;

e — IICHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSIM POCCHIUCKUX YUEHBIX--(OHU3UKOB;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — TFOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYKJICHUH OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX TpoOJieM, CBS3aHHBIX C TPAKTUYCCKUM TPUMEHEHHUEM
JTOCTUXKEHUU (PUBUKH;

e — OCO3HAHHE BAKHOCTH MOPAIBHO--3TUYECKHX MPHUHIUIIOB B JCATEIHLHOCTU
YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPHUATHE ICTETUYCCKUX KA4YECTB (DPU3MYECKON HAYKH: €€ TapMOHHYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOT0 MO3HAHUS:



— OCO3HAaHUE IIEHHOCTH (PU3NYECKOM HAyKHM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJIBTYDBI;

— pa3BUTHE HAy4yHOH II0003HATENFHOCTH, MHTEpPEca K MCCIIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLHMOHAJIBHOIO
0J1aroNnoJIy4us:

— OCO3HAHME IIEHHOCTH Oe30macHoro o6Opaza >KM3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXKHOCTU TNPaBWII OE30IaCHOTO IIOBEJIECHUA Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMupoBaHHOCTh HaBbIKa pe(IIeKCUHM, MPU3HAHUE CBOEr0 IpaBa Ha
OIIMOKY M TAKOI'0 %€ MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, ToOpojia, Kpas) TEXHOJIOTUYECKOM U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

— MHTEPEC K NPAKTUYECKOMY U3yUEHHUIO Npo(decCrid, CBSI3aHHBIX C (PU3UKOM;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

— OpHUEHTalUs Ha NpUMEHeHHE (U3NYECKUX 3HAHMW JJIs pelIeHHs 3a1ad B
o0JacTh OKpY’Karolled cpelbl, MJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOXHBIX ITOCJICICTBUU JJIs1 OKPYKAIOILIEH CPEbI;

— OCO3HaHME TIJI00aJTbHOIO XapakTepa HKOJIOIMUECKHUX MpobsieM U MyTel ux
peuieHus;

8) aganTanum K M3MEHSAOIIUMCH YCJIOBHSM COUMAJIBLHOW W NPHUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aWMOJEWCTBUM IMPHU BBINOJHEHUU HCCIECJOBAHUN U
MPOEKTOB (PU3MUECKON HAMpPABIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSAM
IPYTHX;

— TIOBBIIIEHUE YPOBHSA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NS TENbHOCTD;

— OTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SBIICHUSAX;

— oco3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTu
duzukwy;

— IUIAHUPOBAHUE CBOErO PAa3BUTHSI B IPHUOOPETEHUH HOBBIX (PUINYECKUX
3HaHUM;



e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PU3UUECKIX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHU C Y4YETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MO’KHBIX INTI0OAJIBHBIX MOCIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pe3ynabTaTe OCBOCHHS TpOrpaMMmbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero o6pa3zoBanus y o0ydaromierocs OyayT copMUpOBaHbBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHbBIC YHUBEPCATbHBIC YUeOHbIE ICUCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBbIC  JICUCTBUS,  PErYJISITUBHbBIC
YHUBEpCaAIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

eBBISIBJISITh W XapaKTEPU30BAaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(s1BICHUIN);

 YyCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIacCHU(PHUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

e BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpUBaEMbIX (aKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (QU3NIECKUM SBJICHUSIM;

¢ BBISIBJISTh TPUIUHHO--CJICACTBEHHBIC CBS3U TPU H3YYCHUHM (DHU3NICCKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIOJNB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHWH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,

e CAMOCTOSITEIFHO BBIOMpATh CIIOCOO pEIIeHUs Y4eOHOW (PU3NYECKON 3a1auu
(cpaBHEHME HECKOJIbKMX BapMAaHTOB pEIIeHMs, BbIOOp HaumOboliee
MOJIXOJISITIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaregbcKue 1eHCTBUA:

* HICII0JIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 10 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOKHBIM
(bu3MYeCcKul IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

e OLICHMBaTh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

¢ CAMOCTOATEIBHO (POpMYIHpPOBATH OOOOIICHUS M BBIBOJBI MO Pe3yabTaTaMm
IPOBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,



 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUUYECKUX
MPOILIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUSI 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

o IPUMEHSTHh PA3JMYHbIE METO/bl, MHCTPYMEHTHI W 3alpoChl MPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGOPMALIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

e CAMOCTOSITEILHO ~ BBIOMpATh  ONTUMANIbHYIO  (OpMy  MpeACTaBICHUS
uHbOpMAIllMM W WUIIOCTPUPOBATh peIIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi M MX KOMOWHAITASMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

eB X0J¢ OOCYXJeHHUs Y4eOHOro Mmarepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMON TEMBI U
BBICKA3bIBAaTh WJCU, HAIlCJICHHBIE HA pEUICHUE 33/JaYd U TMOAAEp KaHHe
01arokenaTeaIbHOCTH OOIICHUS;

e COTIOCTABJISITH CBOU CYXICHUS C CY>KJIECHUSMU JAPYTUX YIACTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UIIUI;

e BBIpAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

o MyOJMYHO TIPENICTABISTh PE3YIbTAThl BBHIMOJTHEHHOTO (DU3UYECKOTO OIbITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

e IOHUMATh U UCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATHHOM
paboThI IPU PEIICHUN KOHKPETHOU (PU3UUeCKOon MPOOIEMBI;

o IPUHUMATH IIEJI1 COBMECTHOMN JEATEIBHOCTH, OPTaHN30BbIBAThH ACHCTBHS TI0
e€ JOCTIKEHHUIO: paclpeleNsiTh poJid, OOCYXJaTh TPOIECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e BBITIOJTHATH CBOIO YacTh PaOOThI, TOCTUTass KAYECTBEHHOTO pPE3yJibTaTa Io
CBOCMY HAIPABICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JIPYTUMHU
YJICHAMH KOMAaH/IbI;

e OIICHMBATh KAaueCTBO CBOETO BKIaJa B OOMIMNA MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:
e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsX, TPEOYIOIINX JIJIs
penieHus: GU3NYEeCKUX 3HAaHUM;



e ODUEHTHPOBATBCA B  PA3JIMYHBIX  IIOAXONAX  IPUHATHS  PELICHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

¢ CAMOCTOATEIBHO COCTABJIATh AJNTOPUTM pElICHUsT (PU3NUYECKON 3a1auul WU
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMbI€ BApUAHTHI PELLICHUM;

e ICJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallUH U IIPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ O0BSCHATh  NPUYMHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
($u3MYECKOTO UCCIEOBaHMSI WJIM T[POEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

e CTaBUTH Ce0s1 HA MECTO APYToro YEJIOBEKa B XOJ€ CIOpa WIM AUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;

e IPU3HABATh CBOE MPaBO HA OLIMOKY MPH pelieHNH GU3NYECKUX 3a7a4 U B
YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e ICTION30BATh TMOHATHS: (PU3NUYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THIIOTE3a, SAUHHUIBI (PU3UYCCKUX BEITUYHH, aTOM,
MOJIEKyJla, arperaTHble COCTOSIHUSI BellecTBa (TBEPHOE, IKUIKOE,
razoo0pa3Hoe), MeXxaHH4eCcKoe JIBHKeHUEe (paBHOMEpPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOMIAS CHIIA, JePopMaIius
(ympyrasi, TuiacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e paznuyaTh siBaeHUA (Auddy3usi, TErIOBOE IBMKCHHE YacTHIl BEIECTBA,
paBHOMEpPHOE  JBMKCHHE, HEPAaBHOMEPHOE  JBIDKEHUE, HHEPIIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpaleHus, Tepenada JaBICHUS TBEPABIMUA TeEJIaMH, >KHUIKOCTIMH H
razamm, arMochepHOe [aBlieHWEe, IUTABAaHWE TeJ, MPEBpAIICHUSI
MEXaHUYECKOM AHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e PACIlO3HABATh  MPOSBJICHHE  W3YYCHHBIX  (DU3WYECKUX  SBJICHUA B
OKPYXAIOIeM MHpEe, B TOM dYHCIe (U3NYECKUE SIBICHUS B TPUPOJIE:



IIPUMEPBI IBUKEHUS C PA3JIMYHBIMH CKOPOCTAMM B KMBOM M HEXUBOU
IIPUPOJIE, NEUCTBHE CHUJBI TPEHUS B IPUPONE U TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUS Ha JKUBOW OpraHW3M, IUIaBaHUE PBIO, pbluard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]ja4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

¢ ONTUCHIBATH M3YUYCHHBIC CBOMCTBA TN U (PU3UUECKHE SIBICHUS, HUCIIOJb3YS
¢usznyeckue BeTMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEM,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, JKUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOIIHOCTb, IUIEYO CHJIBL,
MOMEHT CHJIbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKas M TNOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPAKTOBAaThb  (PU3MYECKUII  CMBICI  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAUYEHUA U EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (POPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYHHAMM,
CTPOUTH I'papyiKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3HYECKUE SBIEHUS U IPOLECCHI,
UCIIOJIb3YsI TIpaBWJjIa CIOKEHUs CWII (BAOJh OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruv, NpPU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aIIMChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BSICHATH (PU3NYECKHUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallud NPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh OOBACHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOWMCTBA (PUIMUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIN 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a1a4u B 1—2 1eWCTBUSA, UCIIONB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBatOlIMEe (U3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS
3a/layd  3alKChbIBaTh KPaTKOE YCIOBUE, TMOJACTABIATH (PU3HUECKUE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHbIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4eHHOM (PU3NUECKON BEJIUYMHBI,

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU TTOMOLIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
OpeanojokeHue  (Tumoresy),  pa3inuyatb W UHTEPHPETUPOBATH
MOJyYEHHBIM pe3yNnbTaT, HAXOAUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBO/JIBI I10 €T0 pe3yJIbTaTaM;



¢ IPOBOJUTH OTBITHI 110 HAOIIOEHUIO (PU3NUECKHUX SABJICHUN WIH (PU3NIECKUX
CBOMCTB Tel: (OPMYIMPOBATH MPOBEPSEMbBIC MPEATOIOKECHUS, COONPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pyI0BaHUs, 3alMChIBaTh X0/ OMbITa U
(bopMyIMpOBATH BHIBOIBI,

e BBITIOJIHSATH MIPSIMbIE U3MEPEHHS PacCTOSHUS, BPEMEHHU, MAcChl Tela, 00bEMa,
CIJIbI U TEMIIEpPAaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U MH(PPOBBIX
npuOOpOB, 3alMCHIBATh IIOKa3aHUsA MPUOOPOB C YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (hM3MUECKOW BETUYMHBI OT
JIPYrofl C HCIOJIb30BAHUEM MPSIMBIX HM3MEPEHUH (3aBUCUMOCTH MyTH
PaBHOMEpPHO JBIDKYIIETOCS Tella OT BPEMEHH JABIKCHHUS TeJa, CHIIBI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILJIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YyIOPYrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYXEHHON YacTH Tella M OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TIIyOHHBI, HA KOTOPYIO MOTPY’KEHO TEJO, YCIOBHMA
TUTAaBaHMsSI TEJ, YCIOBHMI pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUSA, coOuUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJTYYCHHOW 3aBHUCHUMOCTH (M3MUECKHX BEIUYUH B BUJC
NPEIJIOKEHHBIX TaOMuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

* IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEIMYMH (IJIOTHOCTH
BELIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIA TPEHUSI CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JEHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUS
OPOCTBIX MEXaHU3MOB), CHEeAys NPEJIOKEHHOW HWHCTPYKLUUHU: TIpU
BBIMIOJTHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

e COOMIOAATH MpaBUjia TEXHUKUA O€30MacCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPHUHIMIBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIIIHUECS COCYAbl, OapoMerp,
phIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

e XapaKTEepU30BaTh MNPHUHIMUIBI  JCHCTBUA  HU3YYEHHBIX NOpuUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha HX oOmucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS



O CBOMCTBax (pM3MYECKHUX SBJICHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(OPMAIIUIO O IPUMEPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IS
obecricueHuss 0€30MacHOCTH MpH  oOOpallleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbA U COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

¢ OCYLIECTBIISAITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUAW M TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

* ICII0JIB30BAaTh MPHU BHINOJHEHUHM Y4YEOHBIX 3aJaHM HAY4YHO--TIOMYJIIPHYIO
JUTEepaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcbl cetu HTepHeT, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKN (HU3UIECKOTO COIEPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOUICHHsSI O pe3yibTaTax MPOEKTOB
WM y4eOHBIX UCCIEIOBAHUM, NPHU ITOM TPAMOTHO MCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALIUEH;

elIpU BBIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIEAOBAHUN pacHpeneniTh
OO513aHHOCTH B TpPYINIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJadaMH,
CIIEIUTh 3a BBHIIIOJIHEHHEM IUIAaHA JEWCTBUM, aJeKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAaUBATh
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHiy oOyuenust B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHarOIUXCSl YMEHHUIA:

e ICTIOJIb30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HBbIC Tela, HACBHIIECHHBIH M HEHACBHIIIEHHBIH Map, BIAXKHOCTh
BO3/yXa, TemIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBUTaTelb,
AIIEMEHTApPHBIN JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
Y TUBJIEKTPUKH, TOCTOSHHBIN AIEKTPUUYECKUI TOK, MATHUTHOE I10JIE;

e pa3vyaTh SBJIEHUA (TEIUIOBOE pACIIMPEHHWE U CXKaTUe, TeIlonepenaya,
TEIUIOBOE PaBHOBECHE, CMAuMBaHUE, KANWUISIPHBIE SIBICHUSA, HCIapEHUE,
KOHJICHCAllMs, IJIaBICHUE, KpUCTAIIU3anus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEI0MpOBOJHOCTD, KOHBEKLHS, U3JyUYEHHE),



AIEKTPU3ALMS TEJl, B3aUMOJICUCTBUE 3apANIOB, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBHE MArHUTOB, JIEHUCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAHWID HMX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e PaCIlO3HABATh  MPOSBJICHHE  UW3YYCHHBIX  (DU3WYECKUX  SBJICHUA B
OKPYXaIoleM MHpEe, B TOM dUHcle (HU3UYCCKUE SBICHUS B TIPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupojae, uszinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OpPraHW3MOB, MarHUTHOE
nojiie 3emun, Jpedd MOJIOCOB, PO MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

e ONKCHIBATh M3YUYCHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SBJICHUS, UCIOJIb3Ys
¢dbu3nyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJElIbHAsg TEIUIOEMKOCTh BELIECTBA, YJIEJbHAs TEIUIOTa
TUIaBJICHUS, yJelbHas TeIuioTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTh BO3/YyXa, JJICKTPUUECKUMN 3apsif,
CUJIa TOKA, JJICKTPUUYECKOE HAaIPsSHKEHUE, CONPOTHUBIIEHHUE IPOBOJIHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BelIecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOTr0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3UYECKUIl CMBICIT MCIOJIb3YEMbIX BEJIWYWH, O003HAUCHUS U €IUHUIIBI
(bu3nYecKUX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (UBHMYECKHE SBICHUS U MPOIECCHI,
MCIMOJIb3Yysl OCHOBHBIE MOJIOKEHUSI MOJEKYJISIPHO--KUHETUYECKOW TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPHO3UIMUA MOJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Juis yyacTKa LenH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHWSI DHEpPrUHM, MPHU ITOM J1aBaTh
CloBeCHYI0 (OPMYJIMPOBKY 3aKOHA W 3alKMChIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

¢ O0BACHATH (PU3WYECKHE TMPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CUTYAlM{ MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTEPA: BBISBIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHYECKUX



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pelIaTh PacUETHBIE 3a]1a4 B 2—3 NEHCTBHS, UCIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBatONIMEe (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHaliM3a YCIOBUS
3a71a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBISITH HEAOCTATOK TAHHBIX IS
pelieHusl 3aja4n, BBIOMPATh 3aKOHBI U (DOPMYIbI, HEOOXOAUMBIE IS €€
peleHns, IMPOBOAUTh PACyETbl M CPAaBHUBATh ITOJYYEHHOE 3HAYEHUE
(bu3MYeCKO BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pEUIUTh MpU TOMOIIU
($u3NYECKUX METO/IOB, HCIONb3ys OINHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

* IPOBOJUTH OTIBITHI 10 HAOIIOAEHUIO (PU3NUECKUX SBJICHUHN WIH PU3NUECKUX
CBOMCTB TeN (KaUJUIAPHBIE SIBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3JyXa OT
ero o0bEmMa, TeMiiepaTypbl, CKOPOCTH IPOLECCAa OCTHIBAHUS U HarpeBaHUs
IpU U3JYYEHUU OT I[BETa M3JIydaromieil (MOrjolarnieii) moBepXHOCTH,
CKOPOCTb MCHApEHUs BOJbI OT TEMIIEPATYpPHI KUIAKOCTH W IUIOIIAIU €€
IIOBEPXHOCTH, DJIEKTPU3aLMsA TEJI W B3aUMOJCHUCTBUE DIIEKTPUYECKUX
3apsiioB, B3aMMOJEHCTBUE IIOCTOSHHBIX MarHUTOB, BU3yalau3alus
MAarHMATHBIX NOJIEV MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO ITOJIS Ha
MPOBOJJHUK C  TOKOM, CBOWCTBA  DJJICKTPOMArHuTa,  CBOMCTBA
AIIEKTPOJIBUTATElNl IMOCTOSHHOTO TOKa): (OpPMYJIMpPOBaTh IMpPOBEPsiEMbIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHHUS,
OIMKCHIBATH XOJI OBITA U (DOPMYITUPOBATH BHIBOIBI;

e BBITNIOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHMEM AHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
W3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTHU OJHOM (PM3MYECKON BEJIUYUHBI OT
IpYyrol C UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOAAY IONEPEYHOTO
CEUYECHUS U yAEIIBHOIO COIIPOTUBIICHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWsT HAa  NIPOBOJIHHUKE,
UCCIICAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBaHUE, COOUpaTh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJMIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



e IPOBOJNTH KOCBEHHBIC W3MEpPEHUS (U3UYECKUX BeMWUWH (yIenbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTUBIECHHE MPOBOJAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

e COOJTIO/IATh TIpaBUJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

e XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHUSI JJOMOB, TMUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETpP, CUETYHK DJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETUTEIHLHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIC
busznyeckrue 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOOpel TO CXeMaM © CXEMaTHYHBIM PHUCYHKaM  (JKHUIKOCTHBIM
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Ieneil ¢ mocIe0BaTebHBIM U MapalljIeIbHBIM COCTMHEHNUEM JJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;

e IPUBOJUTH MIPUMEPHI (HAXOUTH UHHOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUSI (DU3UYECKUX 3HAHUWA B TIOBCEJHEBHOW JKM3HU IS
oOecrieueHusi 0€30MACHOCTH TMpW  oOpamieHud ¢ [pudbopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

¢ OCYHIIECTBJIATh ~MOUCK HWHGOpMAIMK  (U3UYECKOTO  COJACPKAHHUS B
NuTepHeTe, Ha OCHOBE HWMEIONIMXCA 3HAHUM U TYyTEM CpPaBHEHHUS
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACIATH  MH(MOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHO;

* ICTIOJIB30BAaTh TPW BBITIOJHEHUHN YUYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BageTs mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMCHMEHHbIE W KpPATKUE YCTHBIE COOOIIEHUS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAepKaHusl, B TOM 4YHCI€ MyOJMYHO TMPEACTABIATH PE3YyIbTaThl
INPOEKTHOM WJIM HCCIEeN0BATENbCKONW ACSITETbHOCTH, MPU 3TOM I'PAMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEMN;

elIPHU BBHINIOJHEHUH Y4YEOHBIX TPOEKTOB M HCCICAOBAHUNA (PUINUECKUX
IPOLIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHUIA:

e CIIOJIB30BATh ~ IIOHATHSA: CHUCTEMa OTCU€Ta, MaTepuajbHas  TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, miaacTHueckas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTpPbI MUCIyCKaHUs U MOIJIOIIEHus, alb(da-, OeTa- 1 raMmMa-u3Iy4eHus,
U30TOIIBI, SIZICPHAs DHEPIETUKA,

e pa3vyaTh SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHXKEHUE, CBOOOIHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, IPSIMOJIMHEWHOE paCIpOCTPaHEHUE, OTPAKECHUE W IIPEIOMIICHUE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHNE OEJIOro CBETa B
CIEKTp U CIOXEHHE CHEKTPAJIbHBIX ILBETOB, JHUCIIEPCHsS  CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JMHEHWYATOIO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacClo3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpyXaomeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE IJIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JNBW)KCHUE JKHMBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEUCMUYECKHME BOJHBI, I[yHAMM, DOXO, IBETa Tell,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJIOTHUECKOE AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4YH, PaJAMOAKTUBHOE H3Iy4YCHUE
IPUPOAHBIX MHMHEPAIOB, JEHCTBHE pPANMOAKTHBHBIX W3IYyYCHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCIOJb3YS
dbu3nueckue BeIUYUHBI (CpelHSAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEHUsl, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MONIHOCTb, IOTEHIMAJIbHASI SHEprus Teda,
IOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »SHeprus,
NEpPUOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEJIb IPEJIOMIICHUS CPEABbI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI M €IWHULBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPNO3UIMK CHJI, MPUHIUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIYJbCA, 3aKOHbl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

¢ O0BACHATh (PU3MYECKHE MpOlLlecCChl M CBOMCTBA TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
OPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e peIIaTh pacyYETHBIC 3aauM (OMUPAIOIIUECS Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHbI U (POPMYIIbI, CBA3BIBAOUIUE (DPU3MUECKUE BEITUUMHBI:
Ha OCHOBE aHaJM3a YCJIOBHUS 3a/ladyd 3allMChIBATH KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM M30BITOUYHBIC JaHHbBIC, BRIOMPATh 3aKOHBI U
bopmMyIbl, HEOOXOAUMBIE JIsi pELIECHUS, TPOBOJUTH PACUETHI U OLIEHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUeHUS] (PU3HUECKOM BEIMYUHBI,

e pacmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpU TOMOIIU
(Gu3MYECKUX METOMOB, MCIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBIACISATH
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

¢ IPOBOJIUTH OTBITHI 110 HAOIIOEHUIO (PU3NUECKHX SABICHUN WIH (PU3NIECKUX
CBOMCTB TeNl (M3ydyeHHE BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs
HHEPrUM, 3aBUCHUMOCThb IE€puoJia KoyeOaHUil MPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MaibIX ~ KoJieOaHWi,  MOpPSIMOJIMHEHHOE  pacHpOCTpAHEHHE  CBETa,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB HM300pakeHWsI IpenMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

* IPOBOJUTH NPU HEOOXOAMMOCTH CEPHUIO0 MPSIMBIX H3MEPEHHUM, OMpenesss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

¢ IPOBOJUTH  HMCCIEAOBAHHWE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYMH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMJIeHHs] OT yria
najJicHus): IUJIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITENIbHO coOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

¢ IPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (PU3MUECKUX BEIMYUH (CpelrHss
CKOpPOCTb M YCKOpPEHHME Teja TNpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIeH JIMH3BI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MIOJyUYEHHBIE PE3YJIbTAThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI];

e COOJIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH padoTe C J1a00paTOPHBIM
000pyIOBaHUEM;



epa3nMyYaTh OCHOBHBIC TMPU3HAKM HM3YUYEHHBIX (PU3UYECKHUX MOJEINIECH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/IPa;

e XapaKTepU30BaTh MPUHIUIBI  JEHCTBUA  HW3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl M CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUU Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(OPMAIIUIO O IPUMEPAX ) NPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MACHOCTH TMpU  oOpamieHuu ¢ T[pudbopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

¢ OCYIIECTBIISITh MOUCK HMHPOpMAIMK  (QU3NYECKOTO  COACP)KAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH MOTYYEHHON MH(POpPMAIMU HA OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

¢ ICTIOJIB30BAaTh TPW BBITIOJHEHUH Y4YEOHBIX 3aJaHUA HAYYHO--TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIC COOOIICHHS Ha OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
myOIMYHO TPECTABIATh PE3yNbTaThl MPOSKTHOMN WIIM UCCIIEI0BATEIHCKOM
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COIMPOBOXKIAThH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHBbIE BocnurareabHbIil
(undposBbie) MOTEHIIHAJ
KounvecTBO 4acoB oOpa3oBaTe/ibHbIE
Ne HanmeHnoBaHue pa3iesioB U TeM pecypchl
n/n NPOrpamMMbl
Kontpo IIpakTn
Bcero  JabHbIE yeckue
padoTrel  padoThI
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY KAIOIIEro MUpa
11 ® 2 Bubnuoteka HOK ®  TpOSBICHHE HHTEpeca K
: W3HKa - HayKa O IIPUPOJIC
yKa o npup https://m.edso0.ru/7f416194 MCTOPHH "
COBPEMEHHOMY
1.2 @ 5 1 bubnuoreka [{OK COCTOSHHIO  POCCHICKOi
: M3UYCCKUE BETUYNHBI y ,
https://m.eds00.ru/7f416194 (usueckoii nayku;
o IOCHHOCTHOC OTHOLICHHUC
K JOCTHXCHUAM
poccuiickux yu€HbIX-
-(U3MKOB;
OCO3HAaHHEC IICHHOCTHU
. bubmnoreka IIOK i
1.3 EcTecTBEHHOHAYYHBINA METO/ TIO3HAHMS 2 1 1 (puscckoii nayku Kax
https://m.edso0.ru/7f416194 | wmomutHoro HHCTpyMEHTA
IMO3HaHWs MUpaA, OCHOBBI
Ppa3BUTUS TEXHOJIOTHIH,
Ba)KHEHIEH COCTaBISIONICH
KYJBTYpBI
Hroro 1o pasneny 6

Pasnean 2. [lepBoHayaibHbIe CBeJAeHUS 0 CTPOCHUH BelleCTBA

2.1

Crpoenue BemiecTBa

1

but6mmorekxa [IOK
https://m.edsoo0.ru/7f416194

—  pa3BUTHE  HAYYHOH
TM0003HATENPHOCTH,



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

2.2

JIBU>KeHuEe U B3aUMOJICHCTBUE YaCTHI]
BelllecTBa

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

2.3

AFpCFaTHBIe COCTOsIHHA BCIIICCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

HHTEpeca K
HUCCIIEIOBATEIbCKOM
JIeSITEILHOCTH,

OpUCHTAIUsA Ha
IIpUMeHeHHe (QU3HIECKIX
3HAaHUH JUI1  pelIeHus
3a1aq B obOmacTu
OKpYXaroIein cpenbl,
IUTaHUPOBaHUS

MOCTYIIKOB M OIEHKH HX
BO3MOXHBIX IOCJIEACTBUMI
JUI OKpYXKarollelt cpesl;

Hroro no pazneny

Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

5

3.1

MexaHn4ecKoe JBMKCHUE

3

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

3.2

3.3

I/IHepHI/IH, Macca, IJIOTHOCTB

Cumna. Bune! cun

14

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

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

—  pasBUTHE Hay4yHOH
J1I0003HATEILHOCTH,
HHTEpeca K
HCCIIEA0BATENbCKON
JESITeIILHOCTH,

OpUEHTaIMA Ha
MpUMeHeHHe (HU3HIECKIX
3HaHUW JUI1  pelIeHus
3amay B obnactu
OKpYKaroIein cpenpl,
TUTAHUPOBAHHUS

MOCTYNKOB M OIEHKH HX
BO3MOJKHBIX TTOCIIEACTBHIA
JUI OKpYXKarollet cpeisl;

Hroro no pazneny

Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

21

4.1

4.2

Hanenue. [lepenavya naBneHust TBEpAbIMU
TEJIaMH, XUJIKOCTAMHU U ra3daMu

JlaBiaeHue KuaKOCTH

3

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194

—  pa3BUTHE Hay4yHOH
TM0003HATEFHOCTH,
HHTEepeca K
HCCIeI0BaTEIbCKOM
JIeSITEIbHOCTH;



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

4.3

4.4

ATMochepHoe 1aBiIeHHE 6

JeiicTBuE )KUAKOCTH U Ta3a Ha
IOTPYKEHHOE B HUX TEJIO

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

OpHEHTAIHs Ha
IIpUMeHeHHe (QU3HIECKIX
3HAaHUH JUI1  pelIeHus
3aga4 B obmactu
OKpyKarolen cpensl,
TUTAHUPOBAHUS

MIOCTYIIKOB U OLICHKU HX
BO3MO>KHBIX MOCIEACTBUI
JUI OKpYXKaroLel cpesl;

Wroro no pazueny 21

Pa3nes 5. PaGora n MoIHOCTDH. JHEprus

5.1

PaGora 1 MOLIHOCTH 3

bubmuoreka [{OK
https://m.eds00.ru/7f416194

5.2

[IpocTeie MexaHU3MBI )

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

5.3

Mexannyeckast SJHeprus 4 1

Hroro no paszneny 12

bu6nmorexa LIOK
https://m.edsoo.ru/7f416194

— pasBUTHE HAy4YHOU
J0003HATETBHOCTH,
HHTEepeca K
HCCIIeI0BaTEIbCKON
JIeATETbHOCTH;

OpHEHTAIHs Ha
MpUMEHEHHE (PU3UIECKUX
3HAHWH JIsL  pelIeHus
3a1a4 B obmactu
OKpYXKaroIen cpenbl,
TUTAHUPOBAHHUS

MOCTYNKOB M OIEHKH HX
BO3MOJKHBIX TTOCIIEACTBHIA
JUISL OKpYXKaroIen cpesl;

PesepBHOe Bpemst 3 1

OBIIEE KOJIMYECTBO YACOB I10

68 4

[NPOT'PAMME

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

8 KVIACC

KosaunuyecTBO 4acoB BocnurareabHbIid MOTEHIAA
JJIeKTPOHHbIE
Kontp IIpakTu
HaumenoBanue pa3jiesioB (undposbie)
Ne n/m OJIbHbIE | YeCKHe
H TeM NPOrpamMMbl Bcero o0pa3oBareib
HbIE pecypchbl
padoTrel  padoTHhI
Pa3)1eﬂ 1. TelI.JIOBLIe ABJIeHUA o MpOsABJIICHHUE HHTEpECa K HUCTOpUU U
o COBPEMEHHOMY COCTOSHUIO pOCCPIfICKOfI
11 CTpoeHue u CBOMCTBA 7 bu6mmoreka [JOK dusiaeckoil HayKu;
' BeIlIeCTBA https://m.edsoo.ru/7f4181ce ® UECHHOCTHOE OTHOIIEHHE K JOCTIKCHHAM
poccuiickux yu&HbIX--(pH3NKOB;
1.2 TemmoBsie IPOILIECCHI 21 1 5 bubmmoreka HOK ®  OCO3HaHHE LIEHHOCTH (PH3MYIECKON HAYKH
https://m.edsoo.ru/7f4181ce KaK MOIIHOTO HMHCTPYMEHTAa MO3HAHUS
MUpa, OCHOBBI pPa3BUTUA TeXHOJ’IOl"I/Iﬁ,
Hroro o pasaeiny 28 Ba)KHEHIIEH COCTABIAIOIIEH KyIbTYPHI;
®  — pa3BHUTHE HAYYHOMH JTIOO03HATEIHHOCTH,
Pa3)1e.11 2. 3JIeKTpI/I‘{eCKI/Ie U MAaIrHUTHBIC ABJICHUSA HHTEpECa K HCCJICIOBATEIHCKOM
DNEKTPUYESCKUE 3aPS bl ACHTEIBHOCTHL,
51 3 p PANBL 7 1 Bubnunorexa ]_[OK e  OpueHTanus Ha TIPUMEHEHNE
. APSIPKCHHBIC TCJIA U UX . (usnvecKkux 3HAHWI IS peIIeHHs 3a1a9
-, https://m.edsoo.ru/7f4181ce B ofmactm  okpywalomeil  cpets,
TUTAHUPOBAHUSA ITIOCTYIIKOB U OLICHKU HUX
29 TTocTosaunbIit 20 1 7 bubanoreka L[OK BO3MOJKHBIX MTOCJIeICTBUIA TS
' AIEKTPUICCKHUI TOK https://m.edsoo.ru/7f4181ce OKPY/KIOmICH CpeALT;
e — OCO3HaHHE TJIOOATBHOTO XapakTepa
23 MATHITHbIE SBICHUS 6 1 2 bubmnoreka [IOK Z-)KOJIOFI/I‘I.GCKI/IX npobieM H TyTeH uX
https://m.edsoo.ru/7f4181ce peLICHHUS;
e  TOTPeOHOCTH BO B3aMMOJACHCTBHH IPU
2 4 3‘HeKTp0MarHHTHa$[ 4 BH6HH0TeKa I‘[OK BBIITOJITHCHUN I/ICCJ'IBIIOB&HI/Iﬁ " TIPOCKTOB
WHITYKIUS https://m.edsoo.ru/7f4181ce (buzmaeckoit HAIpPaBJICHHOCTH,
OTKprTOCTb Ol'lbITy U 3HAHUAM leyFl/IX;
Hroro no pasacity 37 U] TOBBIIICHUE YPOBHA cBoOei
KOMIICTCHTHOCTH 4Y€pe3 IMPAKTUYCCKYIO
PesepBHoe BpeM 3 1 JIeATENBHOCTS;
e — moTpeOHOCTh B (OPMHUPOBAHHH HOBBIX
OBIIEE KOJIMYECTBO YACOB I10 68 4 15 3HAHUH, B TOM uHcie (opMmymHpoBaTh
UACH, IOHATHA, TUIIOTC3bI O (1)I/I3PI‘ICCKI/IX



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

[NPOT'PAMME

00BEKTaxX U SBICHUIX;
— Oco3HaHHE Ae(PHUIUTOB COOCTBEHHBIX
3HAaHWH ¥ KOMIIETEHTHOCTEH B 00IacTH
(huzuky;
— IUIAHMPOBAaHHE CBOETO pa3BUTUS B
npuoOpeTeHHH  HOBBIX  (pusHYEecKux
3HAHUI;
—  CTIpeMJICHHME  aHaJIM3UpOBaTh M
BBIIBISITH ~ B3aHMOCBSI3H  IIPHPOJIEI,
o0IecTBa U SKOHOMHKHU, B TOM 4HUCIE C
HCTIOIB30BaHUEM (HDU3MUYECKIX 3HAHUI;
— OLIGHKA CBOUX AEUCTBHUI ¢ y4ETOM
BIIMSTHHS HA OKPYKAIOIIYIO CPEny,
BO3MOJKHBIX INIOOAIBHBIX MTOCIIEICTBUI




9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 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
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHUe u 06001IeHNE COAEPKAHUSL bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos BocnurareabHbIi
JJIeKTPOHHbIE
HpaKTH MMOoTEHIINAJ
Ne KonTpois uudgposbie
Tema ypoka YyecKHe
n/n Bcero HbIE o0pa3oBaTe/ibHbIE
paﬁoTbI pecypcsl
padoThI
1 dusznka — Hayka O MpHUPOJIE. 1 0 0 ® TIPOSIBIICHHUE
SBneHus npupoibl UHTEpeca K
2 dusnuecKue sIBICHUS 1 0 0 UCTOpUHN u
®u3nuecKue BeIUYUHbBI U UX COBPEMCHHOMY
TOSTHU
n3mepenue. Jlaboparopuas pabora cocro _ IOU
«OmpeneneHne EHbI ASICHUS IIKATbI pocennckon
3 1 0 1 bu3nIecKom
M3MepHuTensHOro pudopa» JlabopaTopHas
pabota «/3mepenne 00bEMa KUJAKOCTH U HayKH,
TBépI[Ol"O TCJ1a»
VYpok-uccnenosanue "M3mepenue
TeMIEepaTyphl IPH MOMOIIH ¢ [LCHHOCTHOC
4 1 0 1 OTHOIIICHUE K
YKUJKOCTHOTO TEPMOMETpA U JaTurKa
TemmepaTypsi” JTOCTHKCHHSIM
POCCUNCKUX
Meroasl HayuyHOrO Mo3HaHus. OnucaHue i
5 (usaec I ¢ HOMOLIEIO 1 0 0 Y4CHBIX~ bubmuorexa [JOK
M3UYECKUX SIBJICHUH C ITOMOIIh )
N -(hU3HKOB; https://m.edsoo.ru/ff09f72a
MojIeIel
® OCO3HaHHUE
VYpok-uccnenosanue "lIposepka [EHHOCTH
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIapUKa, 1 1 1 drsmyeckoit
MYIIEHHOTO TOPU30HTAIBHO, TEM HayKH KaK
OoJpIIie, YeM OoJIbIe BBICOTA ITycKa" MOIITHOT'O
7 Crpoenue BEIIECTBA. OIIBITHI, 1 0 1 HHCTPpYMCHTA bubnmnoreka [JOK



https://m.edsoo.ru/ff09f72a

JOKa3bIBAIOIUEC  JIMCKPETHOE  CTPOCHHE
BemecTBa. Jlaboparopras pabora «OreHKa
IMaMeTpa atoMa  METOJIOM  psJioB  (c
HCIIONB30BaHuEM hoTorpaduii)y».

JIBM>KEHUE YaCTHULl BELIECTBA

VYpok-uccnenoanue «OnbITHI 11O
HAOJIIOACHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»

10

11

12

Arper aTHBIC COCTOSAHMA BCIIICCTBA

OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
Bozbl. O000IIEHHE 110 pa3aeny
«[lepBoHayYaNbHBIC CBEACHHS O
CTPOCHHH BEILIECTBAY

MexaHnueckoe IBUKEHUE.

PaBHOMEpHOE U HEpaBHOMEpPHOE
JIBUKCHHE

13

Ckopoctb. EnnHuiel ckopoctu

14

15

Pacuer IMyTHU U BpCMCHU JIBUKCHU

Nuepuusa. Macca — Mepa HHEPTHOCTH
Tell

16

17

18

ITnoTHOCTH BemecTBa. Pacuer mMaccel U
o0BeMa Teja 1o ero TIOTHOCTH

JlaGopatopHnas pabota «OnpeneneHue
IJIOTHOCTH TBEPZOTO TEIa»

Pemenne 3amay mo reme "IlioTHOCTE

MO3HAHUSI MUDA,
OCHOBBI Pa3BUTHUS
TEXHOJIOTHH,
BaKHEHIIICH
COCTaBJISIONICH
KYJIbTYPBI;

- pa3BuTHE
Hay4YHOU

1r0003HaTETLHOC
TH, HHTEpeca K
UCCIIEI0BATENbCK
Ol JIeITeNbHOCTH;

OpUEHTaIs  Ha
IpUMEHEHNE
(buznueckux
3HAHUHU inie: |
penieHust 3aaa4 B
obnact

OKpYy>Karoleu
cpensl,
TUTAHUPOBAHUS
MOCTYIIKOB "
OLICHKH 170'¢

https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0ae4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0c10



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

Berecrsa"

19

20

21

Cuita KaK XapakTepHCTHKA
B3aumozpencTaus Ten. Cuia ynpyrocTu.
3axoH ['yka

JlaGopaTtopHas paborta «3ydyeHue
3aBUCHUMOCTH PACTSKEHUS
(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOHN CUIIBD»

[[“IBnenue Tsarorenus. Cuia TAKECTH

22

CBs13b MEX]ly CUJION TSAKECTU U MAcCOM
Tena. Bec Tena. Pemtenue 3amad mo teme
"Cuia tsokectu'"

23

24

Cuna TsKecTH Ha JPYTUX IUIaHeTaxX.
®u3nyecKue XapaKTEepPUCTUKH TUIAHET

H3mepenne cui. fuaamomerp

25

Bec Ttena. HeBecoMmocTh

26

CrnoxxeHue IByX CHJI, HAllPpaBJIECHHBIX 10
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAS CHIT

27

28

Pemenwue 3anay nmo Teme
"PaBHoneiicTByromas cr"

Cuna tpenus u e€ Buisl. Tpenue B
IIPUPOJIE U TEXHUKE

29

JlabopaTtopHas pabota «3ydyeHue
3aBUCHUMOCTH CUJIbI TPCHHA CKOJIBXCHUSA
OT CHJIBI JaBJICHUA U XapaKTEpa
COTPUKACAIOIIUXCS TOBEPXHOCTE»

30

Pemenue 3agad Ha onpeneneHue

BO3MOJKHBIX
MOCJIIEACTBUN I
OKpY>Karoleu
Cpelbl;

- OCO3HAHHE
r7100aTbHOTO
Xapakrepa
9KOJIOTHYECKUX
npobiieM U myTei
UX PCIICHHS;

HoTpeOHOCTh  BO
B3aUMO/ICHCTBUU
NPY BBIMOJHEHUH
HCCIENOBaHUNA WU
IPOEKTOB
(busnueckoi
HaIpaBJICHHOCTH,
OTKPBITOCTh
OTIBITY ¥ 3HAHUSIM

JIPYTHX;

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

PaBHOJECHCTBYIOLIEN CUIIBI

31

32

33

Pemenne 3amad mo temam: «Bec Temay,
«['paduueckoe m3o0pakeHne CHIIY,
«Cunbl», «PaBHOACHCTBYIOIIAS CHID»)

KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEHHEY, «Macca,
IJIOTHOCTBHY, «Bec tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMYEHUS JIaBICHUS

34

JlaBrienue ra3a. 3aBUCUMOCTD JIaBIICHUS
ra3a ot o0béma, TeMIepaTypbl

35

36

[Tepenava naBneHus TBEPIBIMU TEIAMH,
JKUIKOCTSIMH U razamMu. 3akoH [lackais

Z[aBJ'IeHI/Ie B X KMJKOCTH U rasc,
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU

37

38

Pemenue 3anau o teme «JlaBienue B
’KMIKOCTH U rase. 3axkoH Ilackais»

CooOmiaromuecs cocybl

39

I'mppaBnnueckwmii npece

40

41

42

Manomertpsl. [lopiiHeBON KUIKOCTHBIN
Hacoc

ATmochepa 3eMiIH U IPUYKHBL €
CYLIECTBOBaHMS

Bec Bo3nyxa. ATmochepHOe 1aBieHne

- MOBBIIICHHE
YPOBHSA CBOEi1
KOMIIETEHTHOCTH
yepes
MPAKTHYECKYIO
JeSITeNIbHOCTD;

— TOTpeOHOCTh B
hopmupoBaHUU
HOBBIX 3HAHHWH, B
TOM qrcle
(dhopmynHpoBaTh
ueu, TOHSTHS,
TUIOTE3bI 0
(buzmuecKkux
o0BeKTax "
SIBIICHUSIX;

- OCO3HaHHUE
neUIUTOB
COOCTBEHHBIX
3HAHUH u
KOMIIETEHTHOCTE

U B o0Omactu
¢busnky;

— IUIaHUPOBAHHUC

https://m.edsoo.ru/ff0alcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2da8

43

W3mepenune atMmoc(hepHOTO 1aBICHUS.
OnbiT Toppuuennu

44

45

3aBHCUMOCTBH aTMOC(EPHOTO JTaBICHUS
OT BBICOTBI HaJl YPOBHEM MOpPS

bapometp-anepouna. Atmocdeproe
JIaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX

46

Pemenwue 3amaq mo Teme " AtmochepHoe
nasjeHue"

47

48

49

50

JlelicTBue ®UJIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TeJN0. ApXuMen0Ba
cuia.

JlaboparopHas pabota «Onpenenenue
BBITAJIKHUBAIOUIEH CUIIbI, IEHCTBYIOLIEH
Ha TeJ0, MOTPYKEHHOE B KUJIKOCTbHY
JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCMMOCTH Beca Tena
B BOJIE OT 00bEMa MOTPY>KEHHOH B
XKUJKOCTh YacTH TeJla»

IlnaBanue Temn

51

JlabopaTopHas pabota
"KonctpyupoBanue apeomeTpa Wi
KOHCTPYHUPOBAHUE JIOJKH U
onpeereHue e€ rpy30mno LEMHOCTH"

52

53

Pemenue 3anau no remam: «llnaBanue
cynoB. BoznyxonnaBanue», «JlaBienue
TBEPABIX TECII, )KI/I)IKOCTGﬁ " 1ra3zoB»
KonTponbHas pabota mo teme
«/laBreHue TBepBIX TEN, )KUIKOCTEN U

CBOCTO Pa3BUTHS
B IpUOOpEeTCHUH
HOBBIX
(busmueckux
3HAHU;

- CTpEMJICHUE
aHAJIM3UPOBATh U
BBISIBJISITH
B3aUMOCBSI3H
IPUPOJIBI,
oOmrecTBa u
SKOHOMHUKH, B
TOM  4YHCIE C
HCIIOJIb30BAaHUEM
(buzmyeckux
3HAHUI;

— OIICHKa CBOMX
JeHUCTBUM C
Y4E€TOM BIIUSHUSA
Ha OKPYXKaIOIIYIO
cpeny,
BO3MOJKHBIX
rI100adbHBIX
MOCJIEICTBUM.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3276

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3654



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

ra3oB»

54

Mexannueckasi pabora

55

MorHocTs. EquHUIBI MOIITHOCTH

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

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU NOABEME
110 JiecTHHIE"

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

57

58

59

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBeCcHE cui Ha ppiuare

Prruaru B TexHuke, ObITY U IPUPO/IE.
Jlaboparopunas pabota «Vccrnenoanue
yCIIOBUI paBHOBECUS pbIUaray

Pemenue 3a1a4 o teMe «Y CI0BUS
paBHOBECHsI pblYara

60

Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota
«M3mepenune KII/ HaknoHHOM
TUTOCKOCTI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

62

Pemenue 3ama4d no teme "Pabora,
MotrHocTh, KIT/T"

Mexann4geckas SHEpPTU:. Kunernueckas
1 NOTCHIHAJIbHAA SHEPTUA

63

3aK0H COXpaHEHUS MEXaHUYECKON
SHEPTUHU

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

YPOK-3KCIIEPUMEHT IO TEME
"DKcnepruMeHTaIbHOE OIpeieIeHHe
N3MEeHEHNs KHHETHYECKOH 1

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

MOTEHIIMATIBLHON SHEPTUU NPU
CKaTBIBAaHUM TeJIA 110 HAKJIIOHHOMN
II0CcKOCTH"

65

66

67

KonrponsHas padora o teme «Pabora
U MOILHOCTb. DHEPT U

Pabora ¢ TekcTamMu o Teme
"MexaHnueckoe aBrKenue"

Pa6ora ¢ Texctamu o Teme "JlaBiaeHue
TBEPJBIX TEJ, )KUJKOCTEH U ra3oB" Pabora
¢ Tekctamu 1o Teme "Pabora. MOIIHOCTS.
DOHeprus»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

Hrtoroas KOHTposIbHas paboTa 1o Kypcy
¢u3uku 7 xiacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KVIACC

KosmuecTBo yacos BocnurareabHbIi DJIeKTPOHHBIE
Ne Koutpo IIpakTu oTeHIHA uudposbie
Tema ypoka P P op
n/n Bcero JbHbIE YyecKue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- ® OpHUEHTAalMs Ha  bubmmoreka [IOK
1 KMHETUYECKOW TEOPUU U UX OIBITHBIC 1 0 0 IIPUMEHEHHE https://m.edsoo.ru/ff0a5
IIOATBEPKICHUS buznveckux 256
3HaHHH AL Buonuoreka LIOK
2 Macca u pa3mep aTOMOB U MOJIEKY 1 0 0 PCIICHUA  3a1a9 B https://m.edsoo.ru/ff0a5
obnacTu 40e
Mopaenu TBEPAOTO, KUAKOTO U OKpY’KaroIen
3 . 1 0 0 Cpebl,
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
P _ , TUTAHUPOBAHUS
'bSICHEHUE CBOWCTB TBEPOTO,
AKHJIKOTO M ra3000pa3HOro COCTOSHUM MO " bubmorexa IIOK
4 p . 1 0 0 OLCHKHU HX ' https://m.edsoo.ru/ff0a5
BELIECTBA HA OCHOBE II0JIOKEHUN BO3MOYKHDIX 800
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU nocaencTBUit s
OKpYy>Karolen bubnuotexa [JOK
5 Kpucrannuueckue u amopgHbie Tena 1 0 0 Cpelsl; https://m.edsoo.ru/ff0a5
530
CmauuBaHue ¥ KanWUISIPHOCTh bubmorexa HOK
6 P ' 1 0 0 https://m.edsoo.ru/ff0a5
[ToBEpXHOCTHOE HATSKEHUE 296
7 TemoBoe paciIupeHHe U CkaTue 1 0 0
Temnepatypa. CBsi3b TEMIIEPATYPHI CO bubmuoreka [IOK
8 CKOPOCTBIO TETIIOBOTO JIBHKEHUS 1 0 0 * - OCOSHAHHC | i4hs://m.edsoo.ru/ff0as
rJ100aJIbHOTO

qacTuI

c60



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

Buytpennss sneprus. CriocoOsl
W3MEHCHUS BHYTPEHHEH SHEPriH

10

11

12

Bunb Teronepenaun

Ypok-koudepennus "[IpakTuyeckoe
UCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB
BELIECTB U MAaTEPUAJIOB B LIEIAX
sHeprocoepexeHus"

KonndecTBO TEIIOTHI. Y aennHas
TCIIIIOEMKOCTD

13

VYpaBHEHHUE TEMIIOBOrO OanaHca.
TeruiooOMeH 1 TEIIOBOE paBHOBECHE

14

JlaGopaTtopnast pabora "HccnenoBanue
ABJICHUS TEIJIOOOMEHA MPU
CMELIMBAHUH XOJIOJHOW U ropsden
BOJIBI"

15

16

17

Pacuer xonndecTBa TEIIOTHI,
HEO0OXOIMMOTO /IJIsi HarpeBaHUs Tea U
BBIJICJIIEMOTO UM TPU OXJIAXKICHUU

JlaGopaTtopHast pabora "Onpenenenue
paTopHasd p P
yEIbHON TEMJIOEMKOCTH BeliecTra"

DHeprus TOTUIMBa. Y IeJbHas TEIIoTa
CropaHus

18

IInaBneHue u oTBEpIEBAHNE
KPUCTAJTMYECKUX Tell. Y ieibHast

XapakTepa
IKOJIOTUIECKUX
npobjaeM u myTer
WX PEIICHNUS;

0CO3HaAHUE
LIEHHOCTH
0e30I1acHOro
oOpa3a JKU3HH B
COBPEMEHHOM
TEXHOJIOTMYECKOM
MHUpE,  BaXHOCTH
IPaBUII
0e30I1acHOr0
MMOBEICHUS Ha
TpaHCIOpTeE, Ha
Joporax, c
AIIEKTPHUUECKUM
TEIJIOBLIM
o0opyIoBaHUEM B
JIOMAIITHUX
YCIIOBHSIX;

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6
412

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6
5c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6
976

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6
a98

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a6
bb0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7
b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7



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

TCIIJIOTA IJIaBJICHUSA

19

20

21

JlaGopaTtopHnas pabota "Onpenenenue
YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa"

[TapooOpazoBanue u KOHIEHCALIHSL.
Hcnapenue

Kunenue. Y aenpHas Tennora
apooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenne OTHOCUTEIbHOU
BJIQXKHOCTH BO3ayxa"

23

24

25

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KII] TenmoBoro nBurarens. TemnnoBsie
JIBUTATEIH U 3aLIUTa OKpyKarouel’
cpensl

26

3aKOH COXpaHEHMsI U ITPEBPALLCHHS
OHCPIvur B TCIJIOBBIX ITPONECCAX

27

28

[TonroroBka Kk KOHTPOJIBHOU paboTe Mo
TeMme "TemnoBble aBieHus. 3Menenue
arperaTHBIX COCTOSIHUH BemecTra"

KonTtponbHas pabora o Teme

c(hOpMUPOBAHHOCT
b HaBBIKa
pedaekcun,
MpU3HAHHE CBOETO
IIpaBa Ha OLIMOKY U
TaKOTO e MpaBa y
JPYTOro 4e0OBEKa;

noTpeOHOCTh  BO
B3aNMOIECHCTBUHU
MPU  BBHINIOJIHEHUU
HCCIIeI0BaHUM u
MIPOEKTOB
¢buznueckoit
HaIpaBJIEHHOCTH,
OTKPBITOCTh ONBITY
Y 3HAHUSM JPYTHX;

1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7
2fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7
40c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7
86¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7
628

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a7
cic



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

"TennoBrle aBiIeHuA. M3Menenue
arperaTHbIX COCTOSIHMI BeecTna'

29

30

31

Onexktpusanus tei. [[Ba pona
JNEKTPUUYECKUX 3apsI0B

VYpoxk-uccienopanue "IaeKTpu3amus
TeJl UHAYKIUEH U NpU
CONPUKOCHOBEHUU"
B3aumoneiicTBue 3apspKeHHBIX Tell.
3axoH Kynona

32

Onexrpudeckoe nose. HanpsykeHHOCTb
NMEKTPUYECKOro noJs. [Ipuniun
CYINEPIO3ULMH IIEKTPUUECKUX TTOJIEH

33

34

Hocwurenu 35eKTpuvecKux 3apsiaoB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

[TpOBOAHMKH U TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia

35

Pemienne 3ala4 Ha IPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3apsa10B

36

37

38

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBanud. MictouHnku
ANEKTPUYECKOTO TOKA

JIeficTBHS 2EKTPUYECKOTO TOKA
VYpok-uccnenosanue "Jleiicteue

IIEKTPUYECKOTO I10JIsI HA IPOBOJAHUKH U
JUDIIEKTPUKH"

— MOBBIIICHHE
YPOBHS CBOEi1
KOMIIETEHTHOCTHU
qyepes
MPAKTUYECKYIO
JIeSITEIbHOCTh;

— TMOTpPeOHOCTH B
dhopMuUpOBaHUHT
HOBBIX 3HAHHH, B

TOM qrcle
(dbopMynupoBaTh
ujew, TIOHSTHS,
THITOTE3bI 0
(bU3UIECKUX
o0BeKTax "
SIBIICHHSIX;

- OCO3HaHUE
neUIUTOB
COOCTBEHHBIX

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8
3f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8
6ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8
a0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8
ef6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a9
Occ

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9
5a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

39

DJIEKTPUYECKUI TOK B MeTasuiax,
JKAOKOCTSIX M ra3ax

40

:‘)J'IGKTpI/I‘iCCKaH LICTIb U €€ COCTaBHbBIC
qaCTu

41

42

43

Cwita Toka. JlabopaTopHas pabora
"N3MepeHue U peryJinpoBaHue CUIIbI
ToKa"

DNEKTpUUECKOe HAMpsKEHHE.
Bonbsr™etp. JTaboparopHas pabota
"N3mepenue u peryaupoBaHue
HanpspkeHus"

ConpoTuBieHHE IPOBOJHHKA.
VY nenbHOE CONMPOTUBIICHHUE BEILIECTBA

44

JlabopaTtopHas paboTta "3aBUCUMOCTh
AIEKTPUIECKOTO COMPOTUBICHUS

MPOBOJHMKA OT €T0 JJIUHBI, TUIOIIA U
MONEPEYHOr0 CeYeHusl U MaTepuaa”

45

3aBUCUMOCTE CHJIIBI TOKA OT
HanpspkeHus. 3akoH Oma i1 ydacTka
LEn

46

JlaGopaTtopHast pabota "HcciaenoBanue
3aBUCUMOCTH CHUJIbI TOKA, UAYIIECTO
4gepe3 pe3ucTop, OT COMPOTUBICHUS
pe3ucTopa M HaIpsDKEHUA Ha
pesucrope"

47

ITocnemoBarenbpHOE U mapajICJIbHOC

3HAaHUU u
KOMIIETEHTHOCTEN
B oOylactu (pu3nKw;

—  IJaHUPOBAHUE
CBOETO Pa3BUTUA B
puoOpeTeHu
HOBBIX (pHU3HYECKUX
3HAHUM;

- CTpPEMJICHUE
aHAIM3UpPOBaTh U
BBISIBJISITD
B3aUMOCBSI3U
TIPUPOJIBI,
obmecTBa u
SKOHOMHKH, B TOM
qucie c
HCTIOJIb30BAHUEM
(bU3UIECKUX
3HAHUM;

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9
6b2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9
838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8
bd6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9
el4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa
738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa
738

bu6mmoreka [IOK



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

COCAMHCHUA ITPOBOAHHUKOB

48

JlaboparopHas pabota "IIpoBepka
[IpaBUJIa CIIOKEHUS HAIIPSHKEHUHN IIPU
[I0CJIEI0BATEIbHOM COEJMHEHUH JIBYX
pe3ucTopos"

49

50

o1

JlaGopaTtopHnas padora "IIpoBepka
MpaBUJIA JJIs CUIIBI TOKA TIPH
napajieIbHOM COCIMHEHUT
pe3uctopos"

Penienue 3a/1a4 Ha MPUMEHEHUE 3aKOHA
Oma 17151 pa3nuyHOro COeIMHEHUS
MIPOBOTHUKOB

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

52

JlaGopaTtopHast pabora "Onpenenenue
paboTHl U MOIIIHOCTH AJIEKTPUUECKOTO
toka". Onpenenenne KI1] HarpeBarenst

53

DNeKTpUYecKHe Lenu U MoTpeouTenn
AIIEKTPUYECKON IHEPTUH B OBITY.
KopoTtkoe 3ambixkanne

54

[ToaroToBka Kk KOHTPOJIBHON paboTe MO
TeMe "DIEeKTPUYECKHE 3apsiibl.
3apsKEHHbIE Tela U UX
B3auMoencTBus. I1ocTOSHHDBIN
3JIEKTPUYECKAN TOK"

55

KonTtponbHas pabora o Teme
"DnexkTpuueckue 3apsaabl. 3apsHKeHHbIE

— OIIGHKa CBOMX
JIEUCTBUM C Y4ETOM
BIIUSHUS Ha
OKpY>KaroIyIo
cpeny, BO3MOXHBIX
r100aIbHBIX
IIOCJICICTBHIA.

OCO3HAHHE
IICHHOCTH
¢bu3nveckoil HayKu
KakK MOIITHOT'O
WHCTPYMEHTa
IMO3HAHMS MHpA,
OCHOBBI ~ Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIEH
COCTaBIISIOIICH
KYJIbTYpHI;

- pa3BuTHE

https://m.edsoo.ru/ff0aa
44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa
04e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa

58

bubmuorexa [JOK
https://m.edsoo.ru/ffOab
124

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ab
3e0

bu6nmoreka [JOK
https://m.edsoo.ru/ffOab
660

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab
d2c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

T€JIa U UX B3aUMOJICUCTBUA.
ITocTOsHHBIN 3JIEKTPUYECKHUI TOK"

56

S7

58

ITocTossHHBIE MAarHUTHI, UX
B3aMMOJIENCTBUE

VYpok-uccnenosanue "M3ydenue nosuei
HOCTOSIHHBIX MAarHuToB"

MaruutHoe nosie. MarauuTHoO€E noJie
3eMiId U €ro 3HaueHue IS )KU3HU Ha
3emiie

59

OmneiT OpcTena. MaruutHoe nose
IIEKTPUUYECKOr0 TOKka MaruurHoe noie
KaTyLIKU C TOKOM

60

[IpuMeHeHne JIeKTPOMarHuTOB B
texauke. Jlaboparopuas pabora
"N3ydyeHue neiicTBUSL MAarHUTHOTO TOJISI
Ha MPOBOJIHUK C TOKOM"

61

ONEeKTpOABUTaTEIb IIOCTOSIHHOTO TOKA.
Hcnonb3oBanue anexkTpoaBUraTeseil B
TEXHUUYECKHUX YCTPOMCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue 1 u3yueHue padboTsl
JEKTpOABUTATENS"

62

63

Omnpitel dapanes. 3akoH
3JIEKTPOMArHUTHON MHIYKIINH.
IIpaBuno Jlenna

Onekrporeneparop. CriocoOsl
MOJIyYEHHUs IIEKTPUUECKON IHEPTUH.
DJEKTPOCTAHIH HA BO3OOHOBISIEMBIX

Hay4HOU

JIF0003HATEILHOCTH

, HWHTEpeca
HUCCIIeI0BATEIBCKO
M IesITeIbHOCTH,

K

ea8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOac
3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOac
Oba

bubmuorexa [JOK
https://m.edsoo.ru/ffOac
74a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOac
86¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

64

65

UCTOYHUKAX dHepruu JlabopaTopHas
pabota «M3mepenne KITJT
3J'ICKTPO,HBI/IF3TCHBHOFI YCTaHOBKW»
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPUUECKUE U MarHUTHbIE
ABJICHUS"

KonTtponsHast pabora o Teme

"DJEeKTpUUYECKUE U MATHUTHBIE
ABJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOac
bl4

66

67

68

Pabora ¢ Tekcramu o treme "TemmoBeie
saBieHus"

PaboTta ¢ TekcTaMu 110 TEME
"TTocTosIHHBIN AMEKTpUYECKUil TOK"
Pabota ¢ TekcTaMu 110 TeMe
"MarauTtHele sBjieHus"

HToroBast KOHTpOJIbHAs paboTa 1Mo Kypcy
¢u3uku 8 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

15



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypchbl
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBUKEHHE 1 bubnmorexa LHOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE ABUKEHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonnHeTHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOpOCTH
JlaGopaTtopHast pabora "Onpenenenue
7 CKO peHmI{) TCJ‘I’f npu aBHOpCKO €HHOM 1 1 bubmorexa [JOK
YCIKop PP o yErop " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIOHHOM IJIOCKOCTH
8 CBoOoHoe manenue tei. OnbiTel [anmmes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};);(HeﬁHaﬂ u 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0ae176
YTJI0Basi CKOPOCTH
10 L{eHTpOoCTpEMUTENIBHOE YCKOPEHHE
11 [lepseii 3axoH HproTOHA. BekTop cuibl bubnuorexa [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii IiaKOH Herotona. bubmumorexa [IOK
PaBHopelicTByOIIAs cHJla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ngg;;fgsaogﬁﬁf 026982
14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnoreka [HOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Cna Tpettis https://m.edsogru/fanf738
bubnnorexa [HOK
19 Pemenue 3anay no teme «Cuia TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota "Onpeznenenue bubnnorexka [JOK
Kod(dUIIMeHTa TPEHUS CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TeI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenue 3agad mo teMme "Cuiia TSOKECTU U bu6mmorexa [IOK
3aKOH BCEMHUPHOTO TATOTEHUA" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuuecKas CKOPOCTb. bubnuorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6mmoreka [IOK

26
TBEPAOIO TENA C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaLICHUS
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenue 3agau no reme "MOMEHT CHITBL. bubnmoreka [JOK
Lentp TsxecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHu4yecKoe ABUKEHUE bubmmorexa [JOK
. 8 | ' https://m.edsoo.ru/ffob0408
BzaumopeiictBue Ten
KonTponbnas pabota no teme
30 "MexaHu4YecKoe IBUKEHUE bubmmorexa [JOK
. 8 ) ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynsc Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITYyJIbca. YTIPYroe u bubmmorexa [OK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIpPyroe B3aMMO/ICHCTBHE
32 Pemenue 3agau mo Teme "3akoH coXpaHEHUS bubnuoreka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"
bu6mmoreka [JOK
34 M
CXaHHHECKas padOTa H MOHOCTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OrnpeneneHue
36 paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM

JABMXKCHUU TCJIa 110 FOpH?;OHT&JIBHOfI



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IMOBCPXHOCTU»

Cas3b sHepruu u padoTsl. [loTeHnmanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 "
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTopHas paborta «/3ydeHue 3akoHa bubnnoreka [HOK
COXpaHEHUSI SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBHIKCHHUE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnoreka [JOK
konebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MaremaTrueckuii U TPy XKUHHbBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA
44 K0Je0aHnil OT )KECTKOCTH IT WHBI 1 MacChI bubmmorexa LOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue SHEPTUHA TPH MEXaHUICSCKHX
KOJIeOaHUIX
JIaGoparopHas padora «Onpenenenne
46 qaCTopTLI Hpne Ifo a KOHe6aII—)IPII>'I o WHHOTO bubmmorexa [IOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasITHUKA
JIaGoparopHas pabora «IIpoBepka
47 HCSaBli/ICI/Il\l/iOCTI/IpHC noja fonegam/lﬁ Ipy3a bubmmorexa [TOK
pHroa py3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoiHbL. CBOMCTBA
48 MEXaHWYEeCKUX BOIH. [IpogonabHbIe U bubmmorexa LOK
- 1P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 VYpoxk-koH(pepennus "MexaHNUIeCKHEe BOJTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEp0M Tene. CelicMuueckue BOTHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 VYpok-uccnenosanue "Habnronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHUI pe30HaHC
53 Ypok-koHpepeHius "YIIbTpasByK 1 bubnnoreka [HOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "3akoHbI cOxpaHeHUs. MexaHnueckue bubmmorexa LOK
PAHCHIA. https://m.eds00.ru/ff0b250
KoJie0aHusl U BOJIHBI
KoHnTponpHas padora o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue Kojiebanus u
BOJIHBI"
DNEeKTPOMarHuTHOE MOoJIeE. bubnuoreka [IOK
56
DNIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa NIEKTPOMATHUTHBIX BOJTH
VYpok-koHpepenmus "llxkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Vcnonb3oBanue bubnnoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3yueHue cBoiCTB
bu6mmoreka [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeieneHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIeKTpOMarHuTHasi Ipupoja CBeTa. bubmuotexa [JOK

CxopocTtb cBeTa. BomHOBBIE CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonunennoe

bubmuorexa [JOK

62 acrpoctpaHeHue cera. 3atmenus CoJiHIa U
pactipoctp B https://m.eds00.1u/ff0b3658
Jlynb1
3aKoH oTpaxxeHUs cBeTa. 3epKaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS bubmmorexa [JOK
P P https://m.edsoo.ru/ffob38ca
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubnunoreka [HOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHKEe OTHOTO BHYTPEHHETO bubamorexa LOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKEHUS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopnast pabdora "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHuIle "BO3ayX-
crexio""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoeHue n300paxxeHuii B TMH3AX
p p https://m.edsoo.ru/ffOb444a
JlaGopaTtopHast pabora "Onpeznenenue
70 dox I(:HOFE acSTosle{ u orl)ITquCKoﬁ CHJIBI bubmmorexa [OK
Y 1?, | https://m.edso0.ru/ff0b4206
coOUparomIeil TUH3BI
71 VYpoxk-koHpepenus "OnTuyeckue TUH30BbIC bubnmoreka [JOK
puOopsI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubnuorexa [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

Ypok-koHpepennus "JledexTsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B crieKTp. OMBITHI
74 Hororona. CnoxxeHue CrieKTpaibHbIX IIBETOB. bubmmorexa [IOK
https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceera
JlaGopaTtopHas padota "OmbITHI 11O
75 Pa3IoKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 BETOBbIE (GUIbTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: qucIiepcus, uHTephepeHIus 1
madpakus'
77 OmnsiTel Pezepdopaa u rmianerapHas Mojemb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 HcnyckaHnue U MOIIONICHUE CBETa aTOMOM. bubnnorexka [JOK
KBanrtsbl. JInuneiyaTeie ciekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnuotexa [JOK
UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa HOK
https://m.edso00.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
MOJIEITh https://m.edsoo.ru/ffOc18ac
bubmuorexa [JOK
83 PannoaktuBHBIE IpeBparieHus. M30Torbr httos://m.edsoo.ru/ffoclald
84 Pemenne 3amay mo reme: "PagnoakTHBHEIE bu6nmoreka [JOK

npeBpatieHus "

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

[Iepuon nonypacnana

86 Ypok-koHpepenius "PagnoakTuBHbIC bubnnoreka [HOK
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsiIOBOTO U MACCOBOT'O YUCEN https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubmumorexa [IOK
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "Snepueie peakiuu'

90 Peakuuu cunrte3a u nenenus saep. bubnuorexa [JOK
Nctounuku sHeprun CosiHIla v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudepenuus "SnepHas sJHepreTHKa.

91 JleficTBHs paquOAKTUBHBIX U3J1y4YECHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DIeKTpOMarHuTHOE TOJIE. bubnnoreka [JOK
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
sBICHUS"

KonTponbhas pabota mo Teme

93 "DNIEeKTpPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
sBICHUS"

04 [ToBTOpenue, 060o6meHue. Jlaboparopusie bubmmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600eHNE. Permenune Eub OK

nOIMOTEKA

95 pacyYEeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TeMe 1
"Tennosie mponeccs” https://m.edso0.ru/ff0c2572

96 [ToBTOpenue, o600eHNe. Permenne bu6nmoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10 TEMC

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

"KII/] TermoBbIx aBurarenaei"”
IToBTOpenue, 0600IeHNE. Permenue

97 aCUYCTHBIX U KaUueCTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTtanoBOK"

08 [ToBTOpenue, o6o6meHue. Jlaboparopusie 1 1 bubnmoreka [JOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMHU 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTropenue, 06o0menue. Padora ¢ 1 bubnuoreka [IOK
texkcTaMu 1o TeMe "KoseOanus v BoaHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bubnnoreka [JOK
TeKcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 06o0menune. Padora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U siaepHas 1
¢uzuka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

[{udpossie 0OpazoBaTeIbLHBIE PECYPCHI






