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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 10 (Qu3MKe Ha YypPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUsA
COCTaBJICHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousnkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHHs
(Gu3MKK Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (pu3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOM
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®duszuka SABISIETCA  CHCTEMOOOPa3yloIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hPM3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (U3UUSCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

WN3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TTIOTYYCHHS BHIBOIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenopaBanust ydyeOHoro npeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cdepax  Oymyien
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHue 3HAHUM O JAUCKPETHOM CTPOEHHUM  BENIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX pacUYETHBIX 3adad C
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHU HAOIIOAATh PUPOIHBIC SBJICHHUS M BBIMOJHSATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE NMPUEMOB padOThl ¢ MH(pOpMaIMEldl PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
C U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 kinacce — 102 gaca (3 yaca B HEZEI0).



[Ipennaraemsplii B mporpamMmMe o ¢u3HKe NepeyeHb JTad0opaTOpHBIX padboT U
OIBITOB HOCUT PEKOMEHIATENbHBINA XapaKTep, yYUTEIb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyyarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHUi, MpeasaraéMblX B paMKax
OCHOBHOT'O FOCYapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIbI0 MOJIEIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 Ipubopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YacTHL C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue CuJji, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTA OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOIIEW  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJNoO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS 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 JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJiIbHAs TEMI0Ta CrOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.

W 0 N U kAW
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpPaBJICHUS 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 MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUs W HAIpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHOMEpHOE mpsiMONIMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOpPEHHE CBOOOJIHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChI0 BpanieHusi. MoMeHT cuibl. L{eHTp TsxecTu.

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHust. CBsi3b HEpruu U padoThl. [loTeHIMaNbHAS YPHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMiIu. [loTeHIIManbHast SJHeprus CxKaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBHXKEHUS OJHOTO U TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenne MexaHUn4eCcKuX sIBICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHne MEXaHUYECKOM PHEPTUU TTPU CBOOOHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue cpeaHell CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NEpUOIA KOJICOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

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€E SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

S A A B



4. IlomydeHnue n300pakeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
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 aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaienus. [lepuon monypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPaaMOAKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs NPpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJIs1 CUCTEMATHU3aI[uN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeIMeT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep IaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSIBJIICHUE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbI  3I0pPOBbSI W  3MOIMOHAILHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX yCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYEeCKOW U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIIMMCS YCJIOBUAM COLMAJBLHON W NPHPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJIHCHUH WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

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

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIAMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YeOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJSITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKUH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C MCIIOIb30BAaHUEM J€AYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HUCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIMUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (OpMY TIPEICTaBICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHWE 3a/ladyd U MOJJepKaHue
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTWKEHUIO: paclpelesaTh poiH, OoOCYKIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus: GU3NYECKUuX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa HCCIEOBaHUS C YYETOM HMMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSI  (HEHOCTUKEHUS) pe3yibTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



IpU3HABaTh CBOE MPABO Ha OIIMOKY MPHU pelIeHuu GU3NUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, gaedopmanua  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacno3HaBaThb NPOSBJICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs] B MNPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHMs Ha JKUBOM OpraHM3M, IJIaBaHHUE PhIO, pblyaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOTO JEWCTBUA MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKkTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3UUECKON BETUYNHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMS PACCTOSHUSA, BPEMEHM, MAacChl Tea,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIUYHHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHHUSI TEJI, CHIIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUM paBHOBECUs pbluara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIIeysl TPEAJOKEHHOW WHCTPYKIUU: MPHU
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIAIBI JACUCTBUS NPHOOPOB W TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJONPOBOAA, THAPABIMYSCKHA IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWK B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJTHEHUN YUCOHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O Pe3ybTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TIOHATUWHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIPYMNIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIUS, U3JIYYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINUCAHMI0 MX XaPAaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, MIPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHas TeIoTa mnapooOpa3oBaHusi, yJeNbHas TEIioTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAINPSIKEHHE, CONPOTHBIICHHME ITPOBOJIHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKOW TEOPUHU
CTPOEHMSI BEIIECTBA, IPUHLUII CYNEPHO3ULMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (U3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (HOPMYJIbI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpPsIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH Mpoliecca OCThIBAaHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOABI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON aOCONIOTHON MOIPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BELIECTBA MPOBOIHMKA, CHIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBAThb H3MEPEHUs, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONHCAHUA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Henei ¢ mocjaea0BaTeIbHbIM U MapajuIeIbHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOIIECH Cpefe;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3HKH,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHIA:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEINO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyaTh SABJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KOJEOATEIbHOE JBUKEHHE (3aTyXarouiue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XaleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B MPUPOJE, OUOIOTMYECKOE NIECUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM MEPEBOAUTH IMPAKTHUYECKYIO 3a/Jady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaToON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCMOJIb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIMIT CYNEPHO3UIMN CUJI, MPHUHIMI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI
IpHU SICPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIlMCHIBATh €r0 MaTEMaTHUECKOE BBIPAKCHHE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTH OOBsACHEHHWE w3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (U3MUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMMparomuecs Ha CUCcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a/laud 3alHChIBAaTh KPaTKoe
yCJIOBHE, BBISBIATH HEAOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYeHUsA (pu3mdeckon
BEJIMYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHHIA U OTIBITOB,

NPOBOJIUTH OIBITHI TIO0 HAOMIOAEHUIO (U3WYECKUX SBICHUNA WU
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMILTUTYBI MAJbIX KOJIEOaHH, MPSIMOIMHEITHOE PAacIIPpOCTPAaHEHHE CBETa,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JWH3e, HAOMIOJEHNE CIUIOIMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(GopMyIHpOBaTH BHIBOIKI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE Uu3MepseMol BeIMYUHbI ((OKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



IpU PAaBHOYCKOPEHHOM [BIDKEHHUM 0€3 HavyalbHOM CKOpPOCTH, MEpHOja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM 3aBHUCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOJHOrO MaJeHUus, KECTKOCTb MNPYKUHBI, KOIPPUIHEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOMpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX MNpHOOPOB WU
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBax (U3WYECKUX SBJIEHUM M HEoOXoauMmble (pu3nyeckue
3aKOHOMEPHOCTH,

UCIIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3epKajie M COOMpAaroIeH JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;



OCYIIECTBJIATh TOWCK WH(popManuu (PU3NUECKOTO CONEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpeeNieHUs] JOCTOBEPHOCTH TMOJYyYeHHON MH(OpMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCHOJb30BaTh  W3YyUEHHBIH
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE Tel 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
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [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 onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 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 INIVIAHUPOBAHUE
7 A KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie Hara

Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTelbHbIE U3yYEeHHUs

padoThI padoThI pecypesI

®dusuka — Hayka o

npupoje. SIBieHus

npupoasl BBogHBII 1
uHCTpyKTax 1no OT

(oxpane Tpyna)

Ddusznueckue sBICHUS 1

dusnyeckre BEINIUHBI U
HUX U3MCPCHHUC

Ypok-uccienoBanue
"N3mepenune Temneparypsl
IIPU IOMOILH >KUJIKOCTHOTO
TEPMOMETpa U AaTUMKa
TEeMIEPATyphI"
WNHceTpykTax yyamuxcs no
OT (oxpane Tpyna)
COIIACHO UHCTPYKIMH Ne5.
MeTto/161 Hay4HOTO
no3Hanus. Onucanue but6mmoreka [IOK
bu3uuecKux SBICHUNA C https://m.edsoo.ru/ff09f72a
IIOMOILBIO MOJEIIEH

Ypok-uccnenoBanue 1 1



https://m.edsoo.ru/ff09f72a

10

"ITpoBepka rumoTe3sl:
JaTBbHOCTH MOJIETA IIapuKa,
MYIIIEHHOTO
TOPU30HTAIIBHO, TEM
0oubllIEe, YeM OOJIbIIIE
BBICOTA ITycKa"
HMHcTpyKTax ydammxcs mno
OT (oxpane Tpynaa)
COTIACHO MHCTPYKLHUH Ne5.
CtpoeHue BelecTna.
OnbBITHI, JOKA3EIBAIOIINE
JIUCKPETHOE CTPOCHUE
BEIICCTBA

I[BI/I)KGHI/Ie qacTun
BCIICCTBA

Ypok-uccienoBanue
«OMBITHI 110 HAOIIOJICHUIO
TEIIOBOTO PAaCIIUPEHHUs
ra3zoB» MHcTpyKTa)
yuamuxcs mo OT (oxpane
TpyJla) COTJacHo
MHCTpYKIUU NeS.

Ar PEraTHbIC COCTOAHUA
BCIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

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

11

Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI.
O0600611eHe 10 pa3iery
«[lepBoHauanbHbIe
CBEJICHUS O CTPOCHUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

BCIICCTBA»

MexaHndeckoe JABUXKCHUC.

12 PaBHOMepHOE 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUIKEHUE
13 Cxopoctb. Equnauiis bubnmoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHH bubnmnorexka HOK
JIBHKCHUS https://m.edsoo.ru/ff0a0ae4
15 Huepuus. Macca — mepa bu6nunoreka [IOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
II1oTHOCTE BelllecTBa.
16 Pacuer maccel 1 00beMa bubmmorexa HOK
https://m.edsoo.ru/ff0a0fee
TeJa o €ro MI0THOCTH
JlaGopaTtopHnast pabota
«OmnpeneneHre MIOTHOCTU
17 TBEPIOIO TEJIA»
HHCTpyKTaX ydamuxcs mo
OT (oxpane Tpyna)
COTJIACHO MHCTPYKIHUH Ne5.
18 Pemrenne 3agay o teme bubmmoteka [IOK
"[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
19 B3aumopencTaus tei. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnast pabota
20 «3yueHne 3aBUCUMOCTH

pacTsbkeHus (aegopmariumn)
HPYKUHBI OT IPUIT0KEHHON



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

cuibly MHCTpyKTa)
yaamuxcs mo OT (oxpane
TpyJa) COTJacHO
UHCTPYKIMU No5.

[[SIBeHME TATOTEHUSI.

21
Cuna TsKecTd
CBsi3b MEXy CHIION

99 TSODKECTH M MacCOM Tela. bubmuorexa [JOK
Bec tema. Pemenne 3agaq https://m.edsoo.ru/ff0al778
o TeMe "Cuia Tsoxkectu"

Cuia TsDKeCTH Ha UX
23 ILUIaHETax q)HSHquI:(}Ifdre bubnnorexa LIOK
’ https://m.edsoo.ru/ff0a1502
XapaKTEePUCTUKHU TIJIAHET

24 W3mepenue cui. bubnmnorexka HOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoteka [IOK

25 B .H

e Tea. HEBeCOMOCTR https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJl,

26 HaIIPaBJICHHBIX 10 OJJHOMI bubnmnorexka HOK
IPSAMOiA. https://m.edsoo.ru/ff0ala70
PaBHO€elicTBYIOIIASA CHIT

97 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAA CHIT"

Cuna TpeHus u e€ BUJIBI.
28 Tpenue B mpupoie u bubnnorexa LIOK
p PHpoA https://m.edsoo.ru/ff0alb9c
TEXHUKE
29 JlaGoparopHas paboTa bubmmoreka [JOK

«3y4eHue 3aBUCUMOCTH

https://m.edsoo.ru/ff0alcc8



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

30

31

32

33

34

CHUJIbI TPEHUS CKOJIbKEHUS
OT CHJIBI IABJICHUS U
Xapaxkrepa
CONPUKACAOLUXCS
MMOBEPXHOCTEM»
HNucTpykTax ydammxcs 1o
OT (oxpane Tpyaa)
COTIACHO MHCTPYKLHUH Ne5.
Pewenue 3anau Ha
onpeeseHue
PaBHOACHCTBYIOIIEH CUIIBI

Pewenue 3angau o remam:
«Bec Tenay, «I'paduueckoe
M300paxKeHue Cui,
«Cubly,
«PaBHOEUCTBYIONIAS CUID»

KonTponbhas pabota no
TeMaM: «MexaHHnuecKoe
nBUxKeHue, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
M300paxKeHue Cui,
«Cuib»

Hasnenune. CriocoObl
YMEHBIIICHUS U YBEIINYCHUS
JIABJICHHSI

JlaBnenue rasza.
3aBUCUMOCTbD JIaBJICHUS
rasza ot oonéma,

bubmnoreka IIOK
https://m.edsoo.ru/ff0alde0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TEMIIEpaTypbl

Ilepenaua naBieHus
TBEPABIMU TEJIAMHU,

bu6nmoreka [IOK

35
JKUJAKOCTSIMH U Ta3aMU. https://m.edsoo.ru/ff0a25b0
3akoH Ilackainsg
JlaBlIeHHE B )KUJIKOCTH U
36 rase, BbI3BaHHOE bubnnorexa LIOK
o https://m.edsoo.ru/ff0a2718
IENCTBUEM CHIIBLI TSKECTH
Pemenne 3amau mo Teme
37 «JlaBaeHue B )KUIKOCTH H bubmorexa [IOK
A https://m.edsoo.ru/ff0a2826
raze. 3axkon ITackams»
bubnnoreka IIOK
38 o
Coobuarouecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mapaBnmyeckuii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
SKUJKOCTHBIN HAcoC
Atmocdepa 3emnn u
a1 . bu6mmoteka [IOK
P https://m.edsoo.ru/ff0a2b5a
CYIIIECTBOBaHUS
4 Bec Boznyxa. bubmuoreka [JOK
ATMOc]epHOe aBiIeHHE https://m.edsoo.ru/ff0a2b5a
N3mepenne atmochepHOTO
43 aBJIeI:{I/IH OmnpIT bep bubmorexa HOK
a ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTD
bu6mmoreka [IOK
44 aTMOC(EepHOro AaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4



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

45

bapomerp-anepounn.
ATtmocdepHoe 1aBiIeHHE Ha 1
Pa3JINYHBIX BBICOTAX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2fc4

46

47

48

Pemrenne 3aga4 mmo reme "
ATtmocdepHoe naBieHue"

JleficTBUE KUAKOCTH U rasza
Ha MOTPY>KEHHOE B HUX 1
Teno0. ApXxumenoBa cuiia

JlaGopaTtopHnas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CHIIBI,
JEHCTBYIOLLEH Ha TeJO,
MOTPY>KEHHOE B KUJKOCTbHY
HNHcTpykTax ydammxcs 1o
OT (oxpane Tpynaa)
COTJIACHO MHCTPYKIHUH Ne5.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

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

49

50

o1

JlaGopatopHas paboTa 1o

teme «HMccnenoBanue

3aBHCHMOCTH Beca Tella B

BOJIE OT 00BEMaA

MIOTPY>KEHHOH B JKUIKOCTb 1
qacTH Tena» MHCTpyKTax
yuammuxcs o OT (oxpane

TpyZa) COrJIacHO

MHCTpYKLUU Ne5.

[TmaBanue ten 1

JlaboparopHas paboTa
"KoHcTpynpoBanue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3514

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96



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

52

53

54

55

apeomeTpa Ui
KOHCTPYUPOBAHUE JIOJIKU U
ofpeieNieHue eé
rpy3onoabéMHOCTH"
HNHcTpyKTax ydammxcs 1no
OT (oxpane Tpyna)
coraacHo MHCTpyKuuu NeS.
Pewenue 3angau no remam:
«llnaBanue cynos.
BosayxomiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJAKOCTEN U Ta30B)

KonTponbnas pabota no
TeMme «JlaBieHue TBepabIX
T€J, )KUJIKOCTEH U ra30B»

Mexannueckas paboTa

MomnocTts. EquHunsl
MOIIHOCTH

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

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

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3f82

56

S7

Ypok-uccienoBanue
"PacuéTt MomnIHOCTH,
pa3BUBAaEMOM IIPU NMOABEME
1o nectHuue" MHCcTpyKTax
yuammuxcs o OT (oxpane
TpyZa) COrJIacHO
MHCTpYKLUU Ne5.

[IpocTeie MEXaHU3MBI.
Psruar. PaBHoBecue cuin Ha
ppluare



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

58

59

60

Peryaru B TexXHUKE, OBITY U
npupoze. JlaboparopHas
pabora «VccrnenoBanue
YCIIOBHI PaBHOBECHS
pbryaray MHCTpyKTaxX
yuamuxcs no OT (oxpane
TpyJla) COrjacHo
UHCTpYKIUU Ne5.

Pemienue 3amau mo reme
«YcroBus paBHOBECUS
pbryara

Koaddumuent nonesnoro
NENCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«M3mepenne KIIJ]
HAKJIOHHOM IIOCKOCTH»
HNHcTpykTax ydanmmxcs 1o
OT (oxpane Tpynaa)
COTJIACHO MHCTPYKIHUH Ne5.

0.5

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a478e

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

61

62

Pemenne 3amad mo Teme
"Pabora, momuocts, KIT/["
MexaHuueckas SHEprusi.
Kunernueckas u
MOTEHIMAIbHAs SHEPTUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4c48

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEeHUs
MEXaHUYECKON IHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110
TeMe "DKCIEepUMEHTAIbHOE
orpezesieHue N3MEHEHUs



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

65

66

KHHETHYECKON B
MOTEHIIUATBLHON SHEPTHHI
IIPU CKaThIBAHUU TeJja 1O
HaKJIOHHOM INTIOCKOCTH"
HNHCcTpyKTaX ydammxcs mo
OT (oxpane Tpyna)
COIIACHO MHCTPYKLHUH Ne5.

KonTponbhas pabota no

teMme «PaboTa u MOIIHOCTB.

OHeprus»

PeseprHsblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe
nBmxenue"

bubnnoreka IIOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepsHblii ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TEIl,
SKUJIKOCTEH U ra3oB"

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

68

PesepsHblil ypok. Pabora ¢

TekcTaMmu 110 TeMme "Padora.

MomHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68

12



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

7B KJIACC

Ne

n/n

Tema ypoka

®dusuka — Hayka o
npupoje. SBieHus
npupoasl BBoaHBII
uHCTpyKTax 1no OT
(oxpane Tpyna)
®usnuecKue SBICHU

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

Jara
U3ydeHusl

dusndeckue BeTUIUHBI U
WX U3MEpEeHne

Ypok-uccienoBanue
"Nzmepenune Temmneparypsl
IIPY TIOMOTIH JKUAKOCTHOTO
TEPMOMETpPA U JIaTYNKA
TeMneparypol"
WHucTpykTax ydammxcs 1mno
OT (oxpane Tpyna)
COIJIaCHO MHCTPYKUUHU No5.

MeTo1bl Hay4YHOTO
no3Hanus. Onucanue
buU3UYECKUX SIBICHUU C
IIOMOILIBIO MOJIEIEH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue



https://m.edsoo.ru/ff09f72a

10

"ITpoBepka rumoTe3sl:
JaTBbHOCTH MOJIETA IIapuKa,
MYIIIEHHOTO
TOPU30HTAIIBHO, TEM
0oubllIEe, YeM OOJIbIIIE
BBICOTA ITycKa"
HMHcTpyKTax ydammxcs mno
OT (oxpane Tpyna)
COTIACHO MHCTPYKLHUH Ne5.
CtpoeHue BelecTna.
OnbBITHI, JOKA3EIBAIOIINE
JIUCKPETHOE CTPOCHUE
BEIICCTBA

I[BI/I)KGHI/Ie qacTun
BCIICCTBA

Ypok-uccienoBanue
«OMBITHI 110 HAOIIOJICHUIO
TEIIOBOTO PAaCIIUPEHHUs
ra3zoB» MHcTpyKTa)
yuamuxcs mo OT (oxpane
TpyJla) COTJacHo
MHCTpYKIUU NeS.

Ar PEraTHbIC COCTOAHUA
BCIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

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

11

Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI.
O0600611eHe 10 pa3iery
«[lepBoHauanbHbIe
CBEJICHUS O CTPOCHUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

BCIICCTBA»

MexaHndeckoe JABHXKCHUC.

12 PaBHOMepHOE 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUIKEHUE
13 Cxopoctb. Equnauiis bubnmoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHH bubnmnorexka HOK
JIBHKCHUS https://m.edsoo.ru/ff0a0ae4
15 Huepuus. Macca — mepa bu6nunoreka [IOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
II1oTHOCTE BelllecTBa.
16 Pacuer maccel 1 00beMa bubmmorexa HOK
https://m.edsoo.ru/ff0a0fee
TeJa o €ro MI0THOCTH
JlaGopaTtopHnast pabota
«OmnpeneneHre MIOTHOCTU
17 TBEPIOIO TEJIA»
HHCTpyKTaX ydamuxcs mo
OT (oxpane Tpyna)
COTJIACHO MHCTPYKIHUH Ne5.
18 Pemrenne 3agay o teme bubmmoteka [IOK
"[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
19 B3aumopencTaus tei. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnast pabota
20 «3yueHne 3aBUCUMOCTH

pacTsbkeHus (aegopmariumn)
HPYKUHBI OT IPUIT0KEHHON



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

cuibly MHCTpyKTa)
yaamuxcs mo OT (oxpane
TpyJa) COTJacHO
UHCTPYKIMU No5.

[[SIBeHME TATOTEHUSI.

21
Cuna TsKecTd
CBsi3b MEXy CHIION

99 TSODKECTH M MacCOM Tela. bubmuorexa [JOK
Bec tema. Pemenne 3agaq https://m.edsoo.ru/ff0al778
o TeMe "Cuia Tsoxkectu"

Cuia TsDKeCTH Ha UX
23 ILUIaHETax q)HSHquI:(}Ifdre bubnnorexa LIOK
’ https://m.edsoo.ru/ff0a1502
XapaKTEePUCTUKHU TIJIAHET

24 W3mepenue cui. bubnmnorexka HOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoteka [IOK

25 B .H

e Tea. HEBeCOMOCTR https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJl,

26 HaIIPaBJICHHBIX 10 OJJHOMI bubnmnorexka HOK
IPSAMOiA. https://m.edsoo.ru/ff0ala70
PaBHO€elicTBYIOIIASA CHIT

97 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAA CHIT"

Cuna TpeHus u e€ BUJIBI.
28 Tpenue B mpupoie u bubnnorexa LIOK
p PHpoA https://m.edsoo.ru/ff0alb9c
TEXHUKE
29 JlaGoparopHas paboTa bubmmoreka [JOK

«3y4eHue 3aBUCUMOCTH

https://m.edsoo.ru/ff0alcc8



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

30

31

32

33

34

CHUJIbI TPEHUS CKOJIbKEHUS
OT CHJIBI IABJICHUS U
Xapaxkrepa
CONPUKACAOLUXCS
MMOBEPXHOCTEM»
HNucTpykTax ydammxcs 1o
OT (oxpane Tpyaa)
COTIACHO MHCTPYKLHUH Ne5.
Pewenue 3anau Ha
onpeeseHue
PaBHOACHCTBYIOIIEH CUIIBI

Pewenue 3angau o remam:
«Bec Tenay, «I'paduueckoe
M300paxKeHue Cui,
«Cubly,
«PaBHOEUCTBYIONIAS CUID»

KonTponbhas pabota no
TeMaM: «MexaHHnuecKoe
nBUxKeHue, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
M300paxKeHue Cui,
«Cuib»

Hasnenune. CriocoObl
YMEHBIIICHUS U YBEIINYCHUS
JIABJICHHSI

JlaBnenue rasza.
3aBUCUMOCTbD JIaBJICHUS
rasza ot oonéma,

bubmnoreka IIOK
https://m.edsoo.ru/ff0alde0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TEMIIEpaTypbl

Ilepenaua naBieHus
TBEPABIMU TEJIAMHU,

bu6nmoreka [IOK

35
JKUJAKOCTSIMH U Ta3aMU. https://m.edsoo.ru/ff0a25b0
3akoH Ilackainsg
JlaBlIeHHE B )KUJIKOCTH U
36 rase, BbI3BaHHOE bubnnorexa LIOK
o https://m.edsoo.ru/ff0a2718
IENCTBUEM CHIIBLI TSKECTH
Pemenne 3amau mo Teme
37 «JlaBaeHue B )KUIKOCTH H bubmorexa [IOK
A https://m.edsoo.ru/ff0a2826
raze. 3axkon ITackams»
bubnnoreka IIOK
38 o
Coobuarouecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mapaBnmyeckuii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
SKUJKOCTHBIN HAcoC
Atmocdepa 3emnn u
a1 . bu6mmoteka [IOK
P https://m.edsoo.ru/ff0a2b5a
CYIIIECTBOBaHUS
4 Bec Boznyxa. bubmuoreka [JOK
ATMOc]epHOe aBiIeHHE https://m.edsoo.ru/ff0a2b5a
N3mepenne atmochepHOTO
43 aBJIeI:{I/IH OmnpIT bep bubmorexa HOK
a ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTD
bu6mmoreka [IOK
44 aTMOC(EepHOro AaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4



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

45

bapomerp-anepounn.
ATtmocdepHoe 1aBiIeHHE Ha 1
Pa3JINYHBIX BBICOTAX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2fc4

46

47

48

Pemrenne 3aga4 mmo reme "
ATtmocdepHoe naBieHue"

JleficTBUE KUAKOCTH U rasza
Ha MOTPY>KEHHOE B HUX 1
Teno0. ApXxumenoBa cuiia

JlaGopaTtopHnas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CHIIBI,
JEHCTBYIOLLEH Ha TeJO,
MOTPY>KEHHOE B KUJKOCTbHY
HNHcTpykTax ydammxcs 1o
OT (oxpane Tpynaa)
COTJIACHO MHCTPYKIHUH Ne5.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3276

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

49

50

o1

JlaGopatopHas paboTa 1o

teme «HMccnenoBanue

3aBHCHMOCTH Beca Tella B

BOJIE OT 00BEMaA

MIOTPY>KEHHOH B JKUIKOCTb 1
qacTH Tena» MHCTpyKTax
yuammuxcs o OT (oxpane

TpyZa) COrJIacHO

MHCTpYKLUU Ne5.

[TmaBanue ten 1

JlaboparopHas paboTa
"KoHcTpynpoBanue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3514

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96



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

52

53

54

55

apeomeTpa Ui
KOHCTPYUPOBAHUE JIOJIKU U
ofpeieNieHue eé
rpy3onoabéMHOCTH"
HNHcTpyKTax ydammxcs 1no
OT (oxpane Tpyna)
coraacHo MHCTpyKuuu NeS.
Pewenue 3angau no remam:
«llnaBanue cynos.
BosayxomiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJAKOCTEN U Ta30B)

KonTponbnas pabota no
TeMme «JlaBieHue TBepabIX
T€J, )KUJIKOCTEH U ra30B»

Mexannueckas paboTa

MomnocTts. EquHunsl
MOIIHOCTH

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

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

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3f82

56

S7

Ypok-uccienoBanue
"PacuéTt MomnIHOCTH,
pa3BUBAaEMOM IIPU NMOABEME
1o nectHuue" MHCcTpyKTax
yuammuxcs o OT (oxpane
TpyZa) COrJIacHO
MHCTpYKLUU Ne5.

[IpocTeie MEXaHU3MBI.
Psruar. PaBHoBecue cuin Ha
ppluare



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

58

59

60

Peryaru B TexXHUKE, OBITY U
npupoze. JlaboparopHas
pabora «VccrnenoBanue
YCIIOBHI PaBHOBECHS
pbryaray MHCTpyKTaxX
yuamuxcs no OT (oxpane
TpyJla) COrjacHo
UHCTpYKIUU Ne5.

Pemienue 3amau mo reme
«YcroBus paBHOBECUS
pbryara

Koaddumuent nonesnoro
NENCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«M3mepenne KIIJ]
HAKJIOHHOM IIOCKOCTH»
HNHcTpykTax ydanmmxcs 1o
OT (oxpane Tpynaa)
COTJIACHO MHCTPYKIHUH Ne5.

0.5

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a478e

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

61

62

Pemenne 3amad mo Teme
"Pabora, momuocts, KIT/["
MexaHuueckas SHEprusi.
Kunernueckas u
MOTEHIMAIbHAs SHEPTUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4c48

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEeHUs
MEXaHUYECKON IHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110
TeMe "DKCIEepUMEHTAIbHOE
orpezesieHue N3MEHEHUs



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

65

66

KHHETHYECKON B
MOTEHIIUATBLHON SHEPTHHI
IIPU CKaThIBAHUU TeJja 1O
HaKJIOHHOM INTIOCKOCTH"
HNHCcTpyKTaX ydammxcs mo
OT (oxpane Tpyna)
COIIACHO MHCTPYKLHUH Ne5.

KonTponbhas pabota no

teMme «PaboTa u MOIIHOCTB.

OHeprus»

PeseprHsblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe
nBmxenue"

bubnnoreka IIOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepsHblii ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TEIl,
SKUJIKOCTEH U ra3oB"

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

68

PesepsHblil ypok. Pabora ¢

TekcTaMmu 110 TeMme "Padora.

MomHocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68

12



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie Jara
n/n Tema ypoka Bceero Kontpoabnbie  Tlpakruieckue U3YyYeHUS Oﬁlc)l:lI;OBaTe.HbeIe U3yUYeHHUs
padoThbI padoThbI pecypen

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOU TEOPUH B UX 1 bubnmnorexka HOK
ONBITHBIE TOATBEPKIACHUS. https://m.edsoo.ru/ff0a5256
BBoaHBIN HHCTPYKTaX 1O
OT (oxpane Tpyaa).
Macca u pa3Mep aToMOB U 1
MOJIEKYJT
Moaenu TBEpPIOTO,
KUJKOTO U rIa)13oo6pa3H0r0 1 brbmmorexa LTOK

N https://m.edsoo.ru/ff0a540e
COCTOSIHMI BElIeCTBa
OOBsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3000pa3HOro COCTOSTHUMN 1
BEII[ECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETUYECKOU TeOpUH
Kpucramnmueckue u 1 bu6muoreka [JOK
amop(HbIe Tena https://m.edso00.ru/ff0a5800
CmauuBaHue u
KalUJUIIPHOCTb. 1 bubmuoreka [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530

HaATAXCHHUC



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

TennoBoe paciMpeHue u

bu6nuoreka [IOK

! cxKaTue https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b
3 TEMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO
JIBUOKCHUS YaCTHI]
BayTpennss sHeprusi.
9 CHZZ(P;&)I I/IBMGH:HI/DI bubmorexa [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHEepTUn
bubmuorexa [JOK
10 Braer renuonepesan https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"IIpakTHueckoe
HCIIOJTb30BAHHE TETUIOBBIX
CBOMCTB BEIIECTB U
11 MaTEepUAJIOB B IENAX bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
HHCTpyKTaX ydamuxcs mo
OT (oxpane Tpyna)
COrjgacHo MHCTpyKuuu NoS5.
12 KonuuecTBO TEMIOTHI. bu6mmoteka [IOK
YV nenbHas TEIJI0€MKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO
13 Oamanca. TemaooOMeH U bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TETIJIOBOE PAaBHOBECHE
JlaGopartopHas paboTa
14 "UccnenoBaHue IBIEHUS bu6nuoreka [IOK

TeII000MeHa Mpu
CMEIINBAHUU XOJIOIHOU U

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

ropsiueit BojbI"
HHCTpyKTaX ydaiuxcs 1no
OT (oxpane Tpynaa)

COTJIACHO MHCTPYKIIUM Ne5.

15

Pacuer konuuecTBa
TEILIOTHI, HEOOXOIUMOTrO
JUUISl HATPEBAHMS TeJa U
BBIJICTISIEMOT0 UM TIPU
OXJIAXKICHUN

16

17

JlaGopaTtopHnast pabota
"Omnpenenenue yaenabHOU
TEIIOEMKOCTH BeniecTBa"
HHCTpyKTaX ydamuxcs o
OT (oxpane Tpyna)

COIIACHO UHCTPYKIMH Ne5.

OHeprus TOIINBA.
VY nenbHas Temnora
CrOpaHHus

bubnnoreka IIOK
https://m.edsoo.ru/ff0a6bb0

bubmmoteka [IOK
https://m.edsoo.ru/ff0a7b5a

18

ITmaBnenne n
OTBEP/ICBaHUE
KPUCTAJUTMYECKUX TEJl.
VY nenpHas TenaoTa
IUTaBJICHUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTtopHnast pabota
"Omnpenenenue yaeabHOU
TEIJIOTHI IUIAaBJIEHU JIbaa"
HNHcTpykTax ydamuxcs 1o
OT (oxpane Tpyna)

coraacHo MHCTpyKuuu NeS.

bu6mmotexa [IOK
https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHeHcanus. Mcrapenue

bubnuoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenbHas
TEIIOTa MapooOPa30BAHUS
¥ KOHJICHCAIUH.
3aBUCUMOCTh TEMIIEPATYPHI
KUTICHHSI OT aTMOC(HEPHOTO
JIABJICHUS

bubnuoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

23

BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"Onpenenenne
OTHOCHUTEIIbHOM BIIaXKHOCTHU
Bo3yxa" MHCTpyKTax
yuanmxes mo OT (oxpane
TPY/a) COrJIacHO
UHCTpYKIUU NeS.
Pemenue 3anau Ha
OIIpEEIICHUE BIAXKHOCTU
BO3/yXa

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHnmns! paboThl
TETUTOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBuraTens BHYTPEHHETO
CTOpaHus

25

KII[ TermoBoro
nBurareis. TemnoBnie
JBHUTATEIIN U 3alUTa
OKpYXKarolle cpeabl

bu6mmotexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U



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

IIPEBPALLCHNS SJHEPTUU B
TEIJIOBBIX IIpoLieccax

27

ITonroroBka K
KOHTPOJILHOM paboTe 1o
TeMe ""TemnnoBble sIBICHUS.
W3meHeHue arperaTHbIxX
COCTOSIHUU BenrecTna"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbsHas pabora o
TeMme ""TeIIoBkIC ABICHHS.
W3meHeHune arperaTHbIx
COCTOSHUM BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpuzanus Tei. JBa
po/ia IIEKTPUYECKUX
3aps10B
Ypok-uccnenoBanue
"OnexTpuzanus Tel
WHIYKUUEU U IIpU
COTMPUKOCHOBEHUN"
HNHcTpykTax ydammxcs no
OT (oxpane Tpynaa)
COTJIACHO MHCTPYKIUM Ne5.

31

32

Bzaumoneiictere
3apsOKEHHBIX TeJl. 3aKOH
Kynona

DNEKTPUYECKOE MOJIE.
Hanpsi>xeHHOCTB
IIEKTPUYECKOTO MOJIS.
[IpuHIMO Cynepno3uiu
BIIEKTPUYECKUX TOJIEH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a87e4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrtpuueckux
3apsiA0B. DJIEMEHTapHBII
3apsia. CTpoeHue aToma

34

IIpoBoaHMKY K
JUAJICKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO 3apsia

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

36

37

38

39

40

Pemenue 3agau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

DIIEKTPUUYECKH TOK,
YCIIOBHS €0
CyILIECTBOBAHUSI.
Hcrounuku
AIEKTPUIECKOTO TOKA

JlercTBUs 2IIEKTPUYECKOTO
TOKa

Ypok-uccnenoBanue
"JlelcTBHE AIEKTPUUIECKOTO
HOJIs1 Ha IPOBOJHUKH U
JudIIeKTpuKn" MHCTpyKTaxk
yaamuxcs mo OT (oxpane
Tpy/Zla) COTIacHO
MHCTPYKIMU No5.
DNEeKTpUYECKU TOK B
MeTaJulax, KHUJIKOCTIX U
razax

DnekTpuyeckas Lemb U e€
COCTaBHBIE YaCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4

bubnuoreka [IOK
https://m.edsoo.ru/ff0a96b2

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

41

42

Cuna toka. JlaboparopHas
pabora "M3mepenue u
peryJupoBaHue CUJIbI TOKa"
HHCTpyKTaX ydaiuxcs 1no
OT (oxpane Tpynaa)
COTIACHO MHCTPYKLHUH Ne5.
DJIEKTPUYECKOE
HanpspbkeHue. BonsTmeTp.
JlaGopaTopHnas pabota
"U3mepenue u
peryaupoBaHue
HanpspkeHus" MHCTpykTax
yaamuxcs no OT (oxpane
TpyJla) COTJacHo
MHCTpYKLUU Ne5.

0.5

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a8bd6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9e14

43

44

45

CornpoTHBieHNE
IIPOBOJIHUKA. Y I€TIbHOE
COINPOTHUBIICHUE BEIIECTBA

JlaGoparopHas paboTa
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COITPOTHBIICHUS
MIPOBOJTHUKA OT €T0 JJTUHBI,
TUTOIIAH TTOTIEPEYHOTO
cedeHus u matepuana”
WHcTpykTax ydammxcs 1mno
OT (oxpane Tpyna)
COIJIaCHO MHCTPYKLUHU No5.

3aBUCHUMOCTH CHJIBI TOKa OT

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [IOK



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

HanpspkeHus. 3akoH Oma
JUISL y9acTKa [enn

https://m.edsoo.ru/ff0aad4a

46

47

48

JlaboparopHas paboTa
"HUccnenoBanue
3aBUCHMOCTH CHJIBI TOKA,
UIYILETo Yepe3 pe3ucTop,
OT COMPOTHUBIICHUS
pEe3UCTOpa U HAIPSIKEHUS
Ha pe3ucrope" MHcTpyKTax
yuanuxes mo OT (oxpane
TpyJla) COrJacHo
UHCTpYKIUU NeS.

ITocnenoBarenbHOE U
mapaujiCJibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTtopHnast pabota
"ITpoBepka nmpasuiia
CJIO’KEHUS HAIIPSKEHUH
IPY TOCJIE0BATEIBHOM
COEZIMHEHUH JIBYX
pe3ucropoB" MHCTpyKTax
yaamuxcs mo OT (oxpane
Tpy/la) COTJacHO
MHCTpYKIUU NeS.

bubnnoreka IIOK
https://m.edsoo.ru/ff0aa04e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopartopHas paboTa
"[IpoBepka npaBuiIa s
CHWJIBI TOKA MPHU
napauIeIbHOM COEIMHEHUN
pe3uctopoB" MHCTpyKTax

bubmmorexa [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

yuamguxcs no OT (oxpane
TpyJa) COTrJacHO
UHCTPYKIMU No5.

50

Pemienue 3a1au Ha
npuMeHeHue 3akoHa Oma
JUISL Pa3JIMYHOTO
COCJIMHEHMS TTIPOBOJTHUKOB

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

52

Pabora u mouHOCTH
AIIEKTPHUYECKOTO TOKA.
3akoH [[xxoyns-JleHua

JlaGopaTopHnas pabota
"Onpenenenue padboOThl U

MOIITHOCTHU 3JICKTPUUCCKOI'O

Toka" MHCTpyKTax
yaamuxcs no OT (oxpane
TpyJla) COTJacHo
MHCTpYKLUU Ne5.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab124

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

53

DIIEKTPUUYECKHE IIETTH U
noTpeduTenu
ANEKTPUYECKON SJHEPTUU B
onITy. KopoTkoe
3aMbIKaHUE

bubmmoteka [IOK
https://m.edsoo.ru/ff0ab660

54

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DNEeKTpUIECKre
3apsabl. 3apsLKEHHbIE Teja
U X B3aMOJICHCTBUSI.
ITocrostHHBII
ANEKTPUUECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

56

KonTtponbnas pabora o
TeMme "DIEKTpUYECKUe
3apsiabl. 3apsHKEHHBIE Teja
U UX B3aUMOJICHCTBUS.
[TocTostHHBIN
ANEKTPUUECKUN TOK"

ITocTostHHBIC MAarHuThbl, UX
B3 aHMOHeﬁCTBHe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0abea8

57

Ypok-uccnenoBanue
"N3ydenue nouen
MTOCTOSIHHBIX MarHUTOB"
HHCTpyKTaX ydamuxcs o
OT (oxpane Tpyna)
COTJIACHO UHCTPYKIMH No5.

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac3d0

58

MaruanTtHoe none.
MaruuTtHoe moiie 3eMIId U
€ro 3HaYeHue I KU3HU
Ha 3emiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruutHoe
I10JI€ DJIEKTPUYECKOrO TOKA

MarsuTHO€e 1oJie KaTyluKH

C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?

60

IIpumeHeHne
3JIEKTPOMAarHUTOB B
texHuke. JlabopaTopHas
pabora "Uzyuenue
JIEMCTBUSI MATHUTHOTO TOJISI
Ha MPOBOJIHUK C TOKOM"
HMucTpykTax ydamuxcs mno

0.5

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



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

OT (oxpane Tpyna)
COTJIACHO MHCTPYKIIUM Ne5.

61

62

63

64

65

DIEeKTPOABUTATEIb
IIOCTOSTHHOT'O TOKa.
Hcnons3oBanue
ANEKTPOJBUIATEIICH B
TEXHUUYECKUX YCTPOIHCTBaxX
U Ha TpaHCHOpTe.
JlaGopaTopHnas pabota
"KoHctpynpoBanue u
U3y4eHue paboThl
aneKTpoBuraress"

OnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOMN
uHaykuuu. Ipasuno Jlenna

DneKTporeHepaTop.
Crioco0bI nosryueHust
AIIEKTPUIECKOW PHEPTHH.
DNeKTpOCTaHIIMU Ha
BO300HOBIISIEMBIX
HCTOYHHKAX SHCPIruu

IToaroroska k
KOHTPOJILHOM paboTe 1o
TeMe "DIeKTpUIecKHe U
MarHuTHBIE SIBJICHUS"
KonTponbhas pabota no
Teme "DIeKTpUIecKHe U
MarHuTHBIE SIBJICHUS"

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac86c

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepHbIii ypok. Pabota ¢

but6mmoreka [IOK



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

TEKCTAMU 110 TEME
"TeruioBEIE IBICHUA"

https://m.edsoo.ru/ff0accse

67

PesepHblit ypok. Pabora ¢
TEKCTaMU TI0 TEME
"IlocTostHHBII
ANEKTPUUECKUHN TOK"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Peseprurlit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MaruuTHbIC SBIICHHAS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5



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

9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nuppoBbIe Jara
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE U3yUYeHHUs
padoThI padoThI
pecypcsbl
MexaHuueckoe TBUKEHHE.
MartepuanbHas TOUKa. 1
BBOHBIN HHCTPYKTaX 10
OT (oxpane Tpyna).
Cucrema orcyera.
OTHOCUTENBHOCTD 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ad474

MEXaHHYECKOTO JIBIKEHUS
PaBHOMEpHOE 1 bubnuorexa [JOK
MPSAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHoe
NPSAMOJIMHENHOE JBUKECHHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTH
[IpssMmonuHeHOE

ABHOYCKOPEHHOE 1 bubmmorexa [TOK
P YCKrop https://m.edsoo.ru/ff0ad8d4
JIBH)KEHUE. Y CKOpEHUE
CxopocThb MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO 1
neuxenus. ['padux
CKOPOCTH
JlaGopatopHnas pabora 1 1 bubnuorexa [JOK
"OnpeneneHue yCKOpeHus https://m.edsoo.ru/ff0adb18



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

TeNna npu
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHON
mrockocTh" MHCTpyKTax
yuammxcs mo OT (oxpane
Tpy/Zia) COTIACHO
nHCTpyKUUU NeS.

CB00OgHOE MaIeHHE TEIL.

8
Onbrtel [Nanunes
PaBHOMEpHOE ABMXKEHUE 11O
oKpyxHOCTH. [Tepuon u
9 qafzc))l"(ra o0pa eII{)I/I;I ’ bubmmorexa [JOK
| ODPATHEHI https://m.edsoo.ru/ff0ae176
Jluneiinas u yriosas
CKOpPOCTH
10 LenTpocTpemMuTenbHoOE
YCKOpEHUe
11 Ilepssiii 3akoH HertoTOHA. bu6nuorexa [IOK
Bexrop cuiel https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnnorexa [JOK
PaBHOzelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproTOHA. bubnnoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3anau Ha
14 MPUMEHEHNE 3aKOHOB bubmmorexa [JOK
P https://m.edsoo.ru/ff0aeb6c
Hprorona
15 Cuna ynpyroctu. 3aKkoH bubnmuorexa [JOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amay mo reme



https://m.edsoo.ru/ff0ae176
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

«Cuna yrnpyroctu»

JlaGopaTopHas paboTta
«OrnpeneneHne KeCTKOCTH
npykuHbD» MHCTpyKTa)

bu6mmoreka [JOK

17 yuamuxcs o OT (oxpane https://m.edsoo.ru/ff0aee28
Tpy/Zia) COTJIACHO
UHCTPYKIUU NoS5.
bubmuoreka [JOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo reme bubmuoreka [JOK
«Cwuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGoparopHnas pabora
"Onpenenenune
Kod(dUIeHTa TPESHUS
20 CKOJ('ll)I(}))K:HI/ISI" I/IEZprKTam Bubmiorexa LIOK
https://m.edsoo.ru/ff0af8be
yuamuxcs o OT (oxpane
Tpy/Zia) COTIACHO
nHCTpyKIUU No5.
Pemenue 3agad mo reme
21 "3akonbl Hetotona. Cuina Bubmiorexa LIOK
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cumna tpeHus"
Cuna TSOKeCTH M 3aKOH
29 BCEMUPHOIO TATOTEHUS. bubmuorexa [IOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
TIaICHHUS
VYpoxk-koHpepeHuus
93 "JIBU>KEHHE TEJI BOKPYT

TPaBUTAIIMOHHOTO IIEHTpA
(Conneunas cucrema).



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

lNanaktuku" MHCTpyKTaX
yuammxcs mo OT (oxpane
TpyJa) COrJiacHO
UHCTPYKIUU NoS5.

Pemenue 3agay no reme

bubmuoreka [JOK

n
24 (18 TAKECTH M 3AKOH https://m.edso0.ru/ff0af5t8
BCEMHPHOT'O TATOTCHUS
IlepBas xocMudeckas
o5 P u bubmuoreka [JOK
. Th U
CHOPOCTD. TIEBECOMOC https://m.edsoo.ru/ff0af33c
eperpy3Ku
PaBHOBecHe MaTepuanTbHONW
TOYKH. AOGCOJIFOTHO TBEP0C
2% P N P bubmuoreka [JOK
Teso. aBHOBeC_f/Ie TprHOFO https://m.edsoo.ru/ff0afe36
TeJa ¢ 3aKpeIIEHHON OChIO
BpaIICHUS
97 MowmeHnT cuinsl. Llentp
TSDKECTH
Pemenue 3amau mo reme
28 "™ 8 Ilent bubnuotexa [JOK
OMETTT CHIIRL TeHTP https://m.eds00.ru/ff0b02b4
TSDKECTH
IloaroroBka k
KOHTPOJILHOU paboTe 1o
2 Tp,,M P BuGmiorexa LIOK
TOME " VICKARHHCCKOT https://m.edsoo.ru/ff0b0408
JBIDKEHUE.
BzaumopneiictBue Ten"
KonTponbhas padota no
30 Teme "MexaHndeckoe bu6mmorekxa [{JOK

TIBUKEHUE.
Bs3aumogeiictsue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af5f8
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

31

Nmnynsc Tenma. Ummyssc
CHJIBL. 3aKOH COXPaHEHUs
UMIylbca. YIpyroe u
HEYIpyroe B3aMMOICHCTBUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0b07fa

32

Pemenue 3agau no reme
"3aKOH cOXpaHEHUS
umnyibca"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb096c

33

VYpoxk-koHpepeHuus
"PeakTuBHOE ABMXEHUE B
MIPUPOJIE U TEXHUKE"
NHcTpykTax ydanmxcs 1mno
OT (oxpane Tpyna)
COIIACHO MHCTPYKIMH Ne5.

34

35

36

Mexanunueckas pabota u
MOIIHOCTH

PaGora cuitbl TsDKECTH,
CUJIBI YIPYTOCTU U CUJIBI
TpeHUs

JlaGopatopHnas pabora
«Omnpenenenue padbOTbI
CHJIBI TPEHUS TIPH
PaBHOMEPHOM JBIKEHUH
TeJla MO TOPU30HTAITBHOU
MOBEpXHOCTM» HCTpYyKTaK
yaamuxcs mo OT (oxpane
TpyZia) COTIACHO
MHCTPYKLUU Ne5.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb0a84

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0db8

37

CBs13b HEPTUH U paOOTHI.
[ToreHimanpHas 3HEprust



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

38

Kunernueckas sneprus.
Teopema 0 KHHETHYECKOM
SHEPIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

40

3aKOH COXpaHEHUS SHEPTUU
B MCXAaHHKC

JlaGopaTopHas paboTta
«M3ydeHue 3akoHa
COXPAHEHHUSI SHEPTUN»
NHcTpykTax ydanmxcs 1mno
OT (oxpane Tpyaa)
COTJIACHO MHCTPYKUMH No5.

bubmuoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

42

KonebartenbHoe nBrxeHue
U €r0 XapaKTEePUCTUKH
3aryxaromue KonedaHusl.

BrinyxaeHHbie KoneOaHusl.
Pezonanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTnyeckuii u
MPYXUHHBIA MasSTHUKU

44

Ypoxk-uccienoBanue
«3aBHCUMOCTh MepUoa
KOJIeOaHUH OT KECTKOCTH
MIPYKUHBI U MacChl Tpy3a»
WNHcTpyKTax ydamuxcs mo
OT (oxpane Tpyna)
COTJIACHO MHCTPYKITHH No5.

but6mmorekxa [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue sHepruu Npu
MEXaHNYECKUX KOJeOaHUsIX

46

JlabGopaTopHas pabota

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



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

47

«Ornpeenenne 4acToThl U
repuo/ia KojieoaHui
MPYKUHHOTO MasiTHUKA»
WNHucTpyKkTax ydJamuxcs mno
OT (oxpane Tpyna)
coriaacHo MHCTpyKIuu NeS.
JlabGopaTopHas paboTta
«[IpoBepka HE3aBUCUMOCTH
nepuoja koinebanuii rpysa,
MOJIBEILIEHHOTO K HUTH, OT
Macchl rpysa» MHcTpykTax
yuamuxcs no OT (oxpane
Tpy/Zia) COTIACHO
nHCTpyKUUU NeS.

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

48

49

MexaHHn4eCKHEe BOJIHBI.
CBolCTBa MEXaHUYECKUX
BOJIH. [IponosibHBIE 1
MOTIEPEUHBIE BOJIHBI
VYpoxk-koHpepeHuus
"MexaHH4YeCKHE BOJIHBI B
TBEPAOM TEJIE.
CelicMuuecKue BOITHBI"
NHcTpykTax ydanmxcs no
OT (oxpane Tpynaa)
corjgacHO MHCTPyKUHH NoS.

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

50

o1

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypoxk-uccienoBanue
"HabutoieHne 3aBUCUMOCTH



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

BBICOTHI 3ByKa OT 4aCTOTHI"
WNHucTpyKkTax ydamuxcs mno
OT (oxpane Tpynaa)

COTJIACHO MHCTPYKIUU No5.

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pe30oHaHC

53

VYpoxk-koHpepeHuus

"V nbpTpa3zByk U HH(ppa3ByK
B IIPUPOJIEC U TEXHUKE"
NHcTpykTax ydanmxcs 1mno
OT (oxpane Tpyna)
COIJIACHO MHCTPYKLUU Ne5.

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

54

[ToaroroBka k
KOHTpPOJIbHON paboTe 1o
TeMe "3aKOHBI COXPAHECHHUS.
Mexanuueckue KoneOaHus
Y BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas padota no
TeMe "3aKOHBI COXPAHECHHUS.
Mexannyeckue KojieOaHus
Y BOJIHBI"

56

57

58

DNeKTPOMarHuTHOE T0JIE.
SHGKTPOMaFHI/ITHBIe BOJIHBI

CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH
VYpok-koHpepeHus
"[IIkana
BJIGKTpOMaI‘HI/ITHI:IX BOJIH.

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6



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

59

Hcnons3oBanue
AJICKTPOMArHUTHBIX BOJIH
JIJISI COTOBOM CBsI3U"
HNHCcTpyKTaX ydanumxcs mo
OT (oxpane Tpynaa)
COIJIACHO MHCTPYKUMH No5.
Ypok-uccienoBanue
"N3yueHue CBOMCTB
3JICKTPOMArHUTHBIX BOJIH C
ITOMOIII0 MOOUILHOTO
tenedona" MHCTpyKTaXK
yuamuxcs no OT (oxpane
Tpy/Zia) COTIACHO
nHCTpyKUUU NeS.

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

61

62

63

Pemenue 3amau Ha
OTpe/Ie]ICHUE YaCTOThI U
JUTHHBI SJIEKTPOMAarHUTHON
BOJIHBI

DneKTpOMarHuTHas
npupoja ceera. CKopocTh
cBeTa. BomHOBEIE CBOMCTBA
CBeTa

HcTounuku cera.
IIpssMonuneiHOE
pacnpoCcTpaHEHHUE CBETA.
3armenus Connia u JIyHsl
3aKOH OTpa)XEHUs CBETA.

3epkana. Pemenue 3agau Ha
IPUMEHEHHE 3aKOHA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

OTpaXCHUA CBCTA

64

65

66

[Ipenomnenue cBera. 3akoH
IIPEJIOMJIEHUS CBETa

[TonHnoe BHyTpeHHEE
OTpakeHUE CBETa.
Hcnonb30BaHue MOIHOTO
BHYTPEHHET0 OTPaKCHUS B
ONTHYECKUX CBETOBOJIaX

JlaGoparopHnas pabora
"UccaeqoBanue
3aBHCHMOCTH YTIJia
MIPEIOMIICHUS] CBETOBOTO
Jyda OT yIJia MaJIieHus Ha
rpanuiie "Bo31yX-cTekyio""
NHcTpykTax yyanmxcs mno
OT (oxpane Tpynaa)
COrjgacHO MHCTPYKUIMH NoS5.

bub6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

67

68

VYpok-koHpepeHus

"M cnop30BaHKe TOIHOIO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHHAS CBA3b"
HNHcTpykTax yyanmxcs mno
OT (oxpane Tpyna)
corjgacHo MHCTpyKUuH NoS.
JIna3el. OnTuyeckas cuia
JIMH3BI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3f2c

69

[TocTpoenue n3obpaxeHui
B JIMH3aX

bubmuoreka [JOK
https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

70

71

72

73

74

75

Jlaboparopnas pabota
"Onpenenenue GOKyCHOTO
PaccTOSHUS U ONITUYECKOU
CHUJIBI COOMpArOIIEH JTNH3HI"
WHucTpyKTax ydamuxcs 1mno
OT (oxpane Tpyaa)
COIJIACHO MHCTPYKUMHU No5.
Ypok-koHpepeHIus
"OnTuyeckue JMH30BbIE
npubopsr" MHCTpyKTaK
yuamuxcs no OT (oxpane
Tpy/Zia) COTIACHO
nHCTpyKUUU NeS.

I'na3 xak ontuyeckas
cucTeMa. 3peHue
VYpok-koHpepeHus
"edexTsl 3penus. Kak
COXPAaHUTH 3peHue"
WHCTpyKTaX ydarmxcs 1no
OT (oxpane Tpyaa)
COrjacHO MHCTpYyKIHH NeS5.
Paznoxenue 6enoro ceera B
criektp. OnbiTel HploTOHA.
CroxeHune CeKTpalIbHBIX
1BeToB. Jlucnepcus cBera

JlabopaTopHas pabota
"ONBITHI IO PA3I0KEHUIO
0eJIoro CBeTa B CHEKTP U
BOCIIPHUSATHIO LIBETA

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4206

bubmuoreka [JOK
https://m.edsoo.ru/ffOc0a7e

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4684

but6mmorekxa [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcOe2a



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

76

MIPEIMETOB MPHU UX
HaOII0ICHUHN Yepe3
1IBETOBBIC (UITBTPHI"
HNHCcTpyKTaX ydanuxcs 1mo
OT (oxpane Tpynaa)
COIJIACHO MHCTPYKUMH No5.
YpoK-npakTUKyM
"BoJHOBBIE CBOMCTBA
CBeTa: TUCIIePCHs,
uHTephepeHIus U
madpakuus” MHCTpYKTa)
yuamuxcs no OT (oxpane
Tpy/Zia) COTIACHO
nHCTpyKUUU NeS.

77

78

OmnsiThl Pesepdopna u
IUTaHETapHasi MOJIEb aTOMa

[Tocrynater bopa. Monens
aroma bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c12a8

79

Hcnyckanue u nornonieHue
ceera aToMoM. KBaHTEI.
JInHeluaTele CIIEeKTPhI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl144c

80

Ypok-nipakTuKyM
"HaGmroenne criekTpoB
ncryckanus" MHCTpyKkTax
yaamuxcs mo OT (oxpane
TpyJa) COTrJIiacHO
MHCTPYKLUU Ne5.

bu6mmorekxa [OK
https://m.edsoo.ru/ff0c1550

81

PaanoakTUBHOCTE U €8
BUJIBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

82 Crtpoenue aTOMHOTO sijipa. bubnmoreka [JOK
Hyxknonnas Mmonens https://m.edsoo.ru/ff0cl18ac
83 PagnoaktuBHbIC bubmuorexa [JOK
npeBpateHus. 130Tonsl https://m.edsoo.ru/ffOclal4
Pemrenue 3agad mmo reme:
84 "PagnoakTUBHEIE Bubmaoreka LOK
! " https://m.edsoo.ru/ffOclb4a
MpeBpaIicHUs
85 [lepuon monypacnanga
VYpoxk-koHpepeHuus
"PagroaKkTUBHBIE
HU3JIIYYEHHS B IIPUPOJE,
86 M€ 3;1 HHE Texlzmlzce" Bubmiorexa LOK
JIULIMHE, https://m.edsoo.ru/ff0c2126
WNHcTpyKTax ydamuxcs mo
OT (oxpane Tpyzaa)
COTJIACHO MHCTPYKINH No5.
SInepHble peakni. 3aKOHBI
87 ccilx paHeHIEH 3aH;1 0BOTO U bubmaorexa [JOK
p PAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
DHeprusi CBSI3u aTOMHBIX
88 sanep. CBA3b Macchl U Eubmiorexa OK
Aep- https://m.edsoo.ru/ffoc1d7a
SHEPTUU
89 Pemenne 3ama4d mo reme
" nepHsble peakuun"
Peakmun cuaTesa u
90 enenud aaep. MIcTouHuKu bubnmorexa LOK
A AP B https://m.edsoo.ru/ff0c1e88
sHepruu ConHIa U 3BE3NT
01 VYpok-koHpepeHus

"SAnepHas sHepreTUKa.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92

93

94

JleficTBUS pagOAKTUBHBIX
U3ITy4YeHUN Ha KUBbIE
opranu3mbl" MHCTpyKTaX
yuammxcs mo OT (oxpane
TpyJa) COrJiacHO
nHCTpyKUUU NeS.

IToaroroBka x
KOHTPOJIBHOW paboTe 1o
TeMme "DIEeKTpOMarHuTHOE
noJje. DJeKTPOMarHuTHhIE
BoJHEI. KBaHTOBBIC
sBJIeHU"

KonTponbnas pabota mo
TeMe "DIEeKTpOMarHuTHOE
nose. DJIeKTPOMarHuTHhIE
BOJIHBI. KBaHTOBBIE
sIBJICHUS "

IToBTOpenue, o0o0mIeHNE.
JlaGopaTopHbie pabOThI 110
Kypcy "B3aumonelicteue
ten" UHCcTpykTax
yaammuxcs mo OT (oxpane
TpyJa) COTrJIiacHO
nHCTpyKIUU NeS.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o6o0IIEHNE.
Pemrenne pacueTHbIX U
Ka4eCTBEHHBIX 3214 10
teMe "TeroBbie
npouecch”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

96

97

98

99

100

[ToBTOpenue, o6o0mIeHNE.
Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 110
teme "KIIJI TermmoBbix
nsuraresieii"

[ToBTOpenue, obo0mIEHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110
teme "KII/]
3JEKTPOYCTaHOBOK"

[ToBTOpenue, o6o0IEHNE.
JlaGoparopubie paboOThI MO
Kypcy "CBeToBble SBICHUS"
WHCTpyKTaX ydarmxcs 1no
OT (oxpane Tpyzaa)
COTJIACHO MHCTPYKIMH No5.
IToBTOpenue, o6o0mIEeHNE.
Pabora ¢ Tekcramu no Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

[ToBTOpenue, o6o0IIEHNE.

PaGora ¢ Tekctamu o TeMe
"Konebanus 1 BOJIHBL"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2c52

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc2d6a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, 0600IIEHNE.
Pabora ¢ Tekctamu o TeMe
"CBeTOBbI€E SIBJICHUA"

bu6mmorekxa [OK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, 0600IIEHNE.
Pabora ¢ TekcTamu o Teme
"KBanToBas u siaepHas



https://m.edsoo.ru/ff0c2a22
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

¢uznka"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AKiinoHepHOE 00I11ECTBO

«3marensctBO «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

* « COopHuk 3a7a4 1o ¢puszuke: YuebHoe nocodue st yyammxes 7-9
KJ1accoB»,aBTop: Jlykammk B.W., u3n: «IIpocsenienuer, ¢ 2014r.

» «®dusuka B Tabiumax. 7-11 kmace» , aBtop: - OpioB B.A. , u3a: M. « [podar, ¢
2015r.

» «®uzuka 7 knacc. [Aunakrnueckue Marepuansy, aBTopbl: Mapon A.E., Mapon

E.A., u3n: M. « Ipoday, ¢ 2013r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1. Buptyansnas mkona «Kupwiia u Medoaus». Menuateka no ¢pusuke (CD) -
M.: «Kupun u Medoauity, «Meaua xenepetimy, 2003 (http://www.km.ru/).
2. Bupryansnas mkona «Kupumia u Medoaus». Penetutop no pusuke
Kupumta u Medoaus (CD) . - M.: «Kupusn u Medoauii», 2002
(http://www.km.ru/).

3. Bupryansnas mkona «Kupumia u Medboaus». Ypoku dbusuku Kupumna u



Medonus. @usnka.7-8 kiacc (CD). - M.: «Kupwuun u Medoamii», 2000
(http://www.km.ru/).

4. Boabias suiukiaoneaus Kupumia u Meboaus (Ha 8 CD). - M.: «Kupuir u
Medoauii», 2002 (http://www.km.ru/).

5. Herckas suuukioneans Kupumia u Medoaus - M.: «Kuprn u Medoauiny,
2000 (http://www.km.ru/).

6. Otkportas ¢pusuka. B 2 4. (CD) / ITox pea. C.M. Kozena. — M.: OO0
«Duzukony», 2002 (http://www.physicon.ru/.).

7. ®usuka B kapTrHKax Bepceus 6.2(CD). - M.: HL] «®usukon», OO0 «O6pa3y,
1993 (http://www.physicon.ru/.).

8. dusuka, 7-11 xmaccel (CD). — M.: OO0 «®Puzukony, 2005
(http://www.physicon.ru/.)

9. ®usuka. OcHoBHas 1kona, 7-9 kimaccel. B 2 4. (CD). - M.: YDP Interactive
Pubpishing, 3AO «IIpocBemieane-MEINA», 3AO «HoBbrit quck», 2005
(http://www.pmedia.ru/, e-mail:zakaz@nd.ru, suppot@nd.ru).

10. DnexkTpoHHBIe YpOoKH U TecThl. ®u3uka B mkoie (12 CD). — M.: YDP
Interactive Pubpishing, 3AO «IIpocsemieane-ME/IA», 3AO «HoBbl#t 1uck»,

2005 (e-mail: zakaz@nd.ru, suppo)
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