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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha JAEATeTbHOCTHON OcHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

®dusrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJIorTuel, acTpoHOMUEH H  (U3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYI0 KapTUHYy MHUDa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3aukun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSCHATD SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCJIEI0BAHUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4dHBIC
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickorr @Dexepanuu, pearu3yOMNUX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYdYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH ISl Pa3BHTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
PO eCCHOHANILHOMN ACATCIBPHOCTH, CBS3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUyE€THBIX 3ajlady ¢
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENEH, TBOPUYECKUX U TPAKTHUKO-
OpPUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHI HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpPMAIMEN (PU3MUECKOTO COAECPIKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
Cc U3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).



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

®dusnka — Hayka O mnpupone. SBimeHus npuponabl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepeHnii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, DSJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOphl U NPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenre NEHbI ASEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne Ttemneparypbl IpU MOMOUIM >KMIKOCTHOIO TEPMOMETpPA U

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccieqoBaHMs MO MPOBEPKE TMIIOTE3bI: NAIbHOCThH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.
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Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmioneHue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysum.
3. HabGmonenune  siBmeHuid,  OOBSCHAIOMIMXCA  NPUTSOHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka jJuameTpa aromMa METOAOM PsOoB (C  KCIOJB30BAaHUEM

dboTorpadwuii).

2. OTPBITHI IO HAOJIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

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.

SBneHne uHEpUUM. 3aKOH HMHEpUUHU. B3aumopaeicTBUE Ten Kak IMpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHSI.

HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue CKOPOCTU PABHOMEPHOTO JIBM)KEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka Io
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenuie MIOTHOCTA TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
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Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH I[lackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000si0ouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VYcnoBue miaBaHus TEN: MUIABAaHUE WM NOTPYKEHUE TEll B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMaA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OnpeneneHue  BBHITAJKWBAIOIMICH  CHIIBL, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITATKUBAIOLIEH CHUJIIBI, JEHCTBYIOIICH HA TEIO
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbluara. lIpuMeHeHHEe TIpaBWJIa pPaBHOBECHUS pbluara K OJIOKY.

ok wnE

o N



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEla

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBaHue ycioBUN paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IJIOCKOCTH.

4. W3ydeHue 3aKOHA COXpaHEHMsI MEXaHUUECKON SHEPTUH.

w
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Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTBa. Macca ¥ pa3mepsl aTOMOB M MOJIEKYJI. ONBITEI, TOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKONH TEOPHH.
CmauuBaHN€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BHyTpenHsss sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
Teruronepesaya U COBEPILECHHE paboThI. Buibt TEIUIoNEepEaauHn:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBrnenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJelbHAass TEIUIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.



Hab6nronenne O6pOyHOBCKOTO IBYKCHHUS.

Hab6mronenue nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.

Habnrogenue TemioBoro pacuupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH O00bEMa UM HArpeBaHUM WU

OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunp! Terionepeayu.

OxJaxJieHue Ipu COBEPIICHUHU padOTHI.

. HarpeBanue nipu coBepiieHN paboThl BHEITHUMU CUJIaMHU.

10 CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.

11.HabnroneHue KumneHusl.

12.Hab6nroeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUTABICHUH.

13.Moienu TEIIOBBIX ABUTaTENIEH.

Jlabopamopuvie pabomel u onvimol.

1. OnbIThl IO OOHAPYKEHUIO AEUCTBUSI CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

2. OTBITHI 1O BBIPAIIMBAHUIO KPUCTAUIOB IMTOBAPESHHOM COJIM WIIM caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OmnpepeneHue AaBJIEeHUS BO3yXa B OJTOHE HITPUIIA.

5. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH [aBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JJTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGnmionenve wuW3MEHEHUsS BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
Terionepeaayn U padboThl BHEUTHUX CHUJI.

8. UccnenoBanue sBICHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHON H
ropst4er BOJIBL.

9. OmpenenceHrie  KOMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOH  TIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

10.Ompenenenre yaeabHON TEIIOEMKOCTH BEIIIECTBA.

11.WccnenoBanue mnpoiecca HCHapeHus..

12.0Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.

13.Onpenenenue yaeapHON TEIIOTHI IJIABJICHUS JIbA.

ok
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Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajieNibHOE — COCIMHEHUE
MPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAa4€HUE ISl AKU3HU Ha 3eMUII€.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATHYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[TpoBOAHUKY U TUDJICKTPUKH.

MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKYN TOCTOSIHHOTO TOKA.

. JlercTBUSA 3JIEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUM TOK B KHUJIKOCTH.

11.T"a30BBblii pa3psia.

12.VI3mepenne Cuiibl TOKa aMIepMETPOM.

13.M3mepenne >aeKTPUIECKOTO HATIPSHKEHHS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUMN.
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15.B3anmoieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TTOJIOCOB MarHUTA.

17.MonenupoBaHUE MAaTHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0mbIT DpcTena.

19.MarauTHoe 1moJsie Toka. DJIEeKTPOMAarHur.

20. [leficTBrE€ MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.

21.2neKTpoABUTaTENh OCTOSIHHOTO TOKA.

22.UccnenoBanue sBJICHUS AIEKTPOMATHUTHON MHIYKIIUH.

23.0nbiTEl Dapases.

24.3aBUCUMOCTb HAMpAaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHHUS.

25.201eKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1. OnpiTel 1O HAOMIOACHUIO DJIEKTPU3AIMM TeNl WHIAYKIMEH W Tpu

CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H

JIARJTICKTPUKHU.

COopka u nmpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKa.

W3mepeHune U peryJimpoBaHHUE CUIIbI TOKA.

N3mepeHue u peryJupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPEe3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

7. OTBbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUS U MaTepuaa.

8. IlpoBepka mpaBwiIa CIOXKEHUS HAMPSOKCHWA TIPH TOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juisi CHWJIBl TOKa MPU MapaUICTLHOM COCIMHEHHUH
PE3UCTOPOB.

10.Ompenenenre pabOTHI TESKTPUISCKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11.OmnpeneneHne MOIIMHOCTA JJEKTPUUYECKOTO TOKA, BBIACISEMON Ha
pe3ucTope.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

13.0Onpenenenune KIIJ[ narpeBaTens.

14.UccnenoBanrue MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N
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15.M3yuyeHne MAarHUTHOIO TIOJS TOCTOSIHHBIX ~MAarHUTOB TPH  UX
O00BEIMHEHUH U Pa3JICIICHUN.
16.WccnenoBanue NeUCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEKY.



17.00bITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbI TOKAa W HamlpaBJEHUS TOKa B
KaTyIIIKE.

18.N3ydenue AeicTBUS MarHUTHOTO TOJISl HA MPOBOIHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3y4eHHue padoThl AICKTPOABUTATEIIS.

20.Uzmepenue KIIJI anexTpoaBUTraTeIbHON YCTaHOBKH.

21.0mpITHI TIO WCCJICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHITYKIIHH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHS W HaIpaBJIeHUs WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBWwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SJHEprus CxKAaToU Npy)uHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHue MeXaHUYECKOrO JBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TN

OTCUETA.
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8.
9.

CpaBHEeHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIHLHO PA3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHKEHUS.
HccaenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHUSI.

HabGnrofeHue NBKCHHS Tella IO OKPY>KHOCTH.

Habnronenne MexaHMIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpum €€ paBHOMEPHOM W YCKOPEHHOM JBIKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JCUCTBYIOIIECH Ha HETro
CHJIBL.

Hab6mronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHenune Beca Tena npu yCKOPEHHOM JBUKEHUH.

10.I1lepenaua ummnynbsca npy B3aUMOJCHCTBUM TE.

11.IIpeoOpa3zoBaHusi 3HEPTUH MIPU B3aUMOICHCTBUHU TEJL.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaneHnne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.
16.CoxpaHeHre MEXaHUUECKON YHEPTUHU NIPU IBHKEHUU TeJla o1 JeHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

oo

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

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH 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 CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10.Onpenenenne pabOTBHl CHJIBI YINPYrocTH TMpH TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJBUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kosieOaHWil TeN MOJ JIEUCTBUEM CHUJIbI TSKECTU U CHIIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. OmpenesneHne 4acTOTHI U TIeproia KojaeOaHui py>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TTEpHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. UccnenoBaHue 3aBUCUMOCTH NIEPUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. TlpoBepka HE3aBUCUMOCTH MEpHUOJa KOoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITEI, JACMOHCTPHPYIOIIME 3aBHCUMOCTh  TEpHOJa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. N3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOWJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuuHelriHoe
pacnpoctpaHenue cBera. 3atMeHus: Connia u Jlynsl. Otpaxkenue cera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cuctema (QoToamnmnapara,
MUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biaum3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. [Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10.Monens rina3a.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.Tlonyuyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopuwie pabomul u onvimaol.

1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)XE€HUs CBETOBOrO Jyya OT yria
najIeHusl.

2. V3yueHue xapakTEPUCTUK U300paKEHHUS MPEAMETA B TUIOCKOM 3epKaie.

3. UccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. TlonmyueHnue M300paKEHHIA C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIMH3BL.

6. OmbITHI O Pa3I0KEHUIO OETIOT0 CBETa B CHEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3nea 12. KBanToBble IBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrolIeHne cBeTa arToMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX snuep. CBA3bp Maccel W dHEpruu. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopo/a.

Habmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus uznydeHus NpupoOaHbIX MUHEPAJIOB U IPOITYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. WccnenoBaHue TPEKOB: U3MEPEHUE HHEPTrUU YACTUIBI 110 TOPMO3ZHOMY
nytH (1o dpoTorpadusim).

3. U3mepenue paanoakTuBHOTO (oHA.

o0k wnE

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBaETCsl JOCTUKEHHE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJIe€e BAXKHBIX JOCTIKEHHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3ynbTaToB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus

y oOyuarorierocss 0yayT cpopMHpOBaHBI CICAYIOIINE TUIYHOCTHBIC PE3YIbTaThl B

YacTH:

e 1) mMaTpMoTHM4ECKOro BOCIMTAHUA:

e - IIPOSIBJICHUE MHTEpPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
busnuecKol HayKu;

e - IIEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

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

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX AE€HUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuKy;

e - OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPUHIMIOB B AEATEIBHOCTU
Y4E€HOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHPHUATUE ICTETUUYECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MMO3HAHMS:



- OCO3HAaHHWE IIEHHOCTH (U3MYECKOW HAYKM KaK MOITHOTO HWHCTPYMEHTA
MO3HAaHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTMW, BAXKHEWIIEH COCTABJISIOLIEH
KYJbTYPBI;

- pa3BUTHE Hay4YHOU JII0OOO3HATEILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbI 3I0pPOBbS W  3MOLMOHAJILHOIO
0/1aromnoJry4us:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TMpaBWJI OE30MacHOr0 IOBEJICHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 000PYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- copMHUpPOBaHHOCTHh HaBbIKa pe(JICKCHUH, MPU3HAHHE CBOETO IMpaBa Ha
OIUOKY U TAKOT'O ke MpaBa y APYroro 4yejJoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS:

- aKTUBHOE Yy4YyacTHE B pPEIICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojJia, Kpas) TEXHOJIOTUYECKOM U
COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

- HHTEPEC K MPaKTUYECKOMY M3yUYEeHHIO IPpOodecCHii, CBI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

- OpUEHTAlMs Ha TPUMEHEHHE (U3WYECKUX 3HAHUM JId pelieHus 3aj1ad B
00JIaCTH OKpY’KaIoIIeW cpenbl, TUJIAHUPOBAHMUS TOCTYIIKOB U OIEHKH UX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

- OCO3HaHHWE TJI00aJHLHOTO XapaKkTepa JKOJOTMYECKHX MpoOieM U MyTel ux
pelieHus;

8) ajanTanum K M3MEHAIOWIUMCH YCJIOBHAM COLMAJILHON W NPHPOJIHOM
cpeabl:

- TOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BBHIMIOJHEHUU WCCICIOBAHUN W
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
TIPYTUX;

- TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTU 4Yepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YuCie (GOPMYITUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

- 0CO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

- IUTAHUPOBAaHUE CBOETO PAa3BUTHS B TPHOOPETCHUH HOBBIX (HU3UUIECKUX
3HAHUM;



e - CTpPEMJICHHE aHAJM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/BI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKDPYXAIOLIYIO Cpeny,
BO3MO’KHBIX INTI0OAJIBHBIX MOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHsS HporpamMMbl MO (PU3MKEe HAa YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomerocsi OyayT coOpMUpPOBaHbI MeTaNpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEPCAIbHBIC  Y4YeOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpPCAIbHBIC YYeOHbIC ICHCTBHSL.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

BBEIIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIAITh TIPUYMHHO-CJICICTBEHHBIC CBS3M TMPU HM3YYCHHH (DU3NIECKUX
SIBJICHUM U TIPOIIECCOB, JIElaTh BBIBOJIBI C MCTOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJXOJISIIIETO ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe J1eiicTBUS.

WCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOAMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTaHY OMBIT, HECIOKHBIN
bU3MYeCKul IKCIIEPUMEHT, HEOOJBINOe HCCAEAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJIC CCIICIOBAHMUS UJIH SKCIICPUMCHTA;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOT0 HAOIIOACHUS, OIIbITA, MCCIICI0OBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHbIE METOMAbl, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TeMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHUE 3a/laud U MOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3UIIHM;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3YJIbTAThl BBIOJHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM JEATEeIbHOCTH, OPTaHU30BbIBAThH JECUCTBUS
no e€¢ OCTIKCHHIO: paclpeleisTh PO, OOCYXKIaTh MPOLECCHl |
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTasl KAU€CTBEHHOIO pe3yJbTara Io
CBOEMY HAIpAaBJICHUI0O U KOOPJUHUPYS CBOM JCHCTBUS C JAPYrUMU
YJieHaMU KOMaH/Ibl;

OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIS pelieHns (pU3nIecKux 3HaHUil;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHAMBUAYaTbHOE, NPHUHATHE PELIEHWS B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIECJOBAHUSA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IpeIJiararh IIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU pElIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty 00ydeHus B 7 KJjacce MpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPAEKTOPHs, PaBHOAECHUCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJIaCTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (AudQy3us, TENIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMO/ICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallieHus, Tepenada JaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamMd, arMocdepHoe JaBlieHWEe, IUIABaHUE TeJ, MPEBpalICHUs
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;



pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MYECKHX  SBICHUH B
OKpY’>XalollleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IpPUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
MPUPOJIC, NEWCTBUE CHUJIBI TPEHUS B IPUPOJAE M TEXHHUKE, BIHSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TEJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIIOJIb3YS
busznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS] CHJIA, MEXaHWYECKas padoTa, MOILIHOCTh, IUIEYO CHIIBI,
MOMEHT CWbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTus), MPU OMNUCAHUM TPABUIHHO
TPakTOBaTh  (PU3MYECKHN  CMBICI  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUs1I ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIIO paBHOBECHUs peiyara (0Jo0ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKHU, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU DSTOM [JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM UYUCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh PUYUHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTMYECKHX IIAaroB ¢ ONOpO Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B 1—2 JIEUCTBUS, HCIOIB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BETUYMHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBbIE Ui pEUICHUs 3a/1a4, OLIECHUBATh PEATMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH POBEPSIEMOE
OpeanojoxkeHue  (TUmoresy),  pas3idyaTb W UHTEPIPETUPOBATH



MOJYYEHHBIA pe3ysbTaT, HAXOAUTh OIIMOKKM B XOJE OIbITa, J€JIaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMUCHIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYHUHBI OT
JIpPYyrol ¢ HCHOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IYyTHU
PaBHOMEPHO ABWKYIIErOoCsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBbI TPEHUS OT IUJIOLIAAN COMPUKOCHOBEHHUS TEII, CUJIBI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIEOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEIOKEHHBIX TaOMUIl U TpaduKOB, JENaTh BBIBOJLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (TIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOI(PQPUIMEHT TMOJE3HOTO JEUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIUU: TIpH
BBINIOJIHEHUH H3MEPEHHN COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCTISITh 3HAYEHNE UCKOMOM BEJTMYUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA TMpecc,



MaHOMET], BEICOTOMED, TOPIITHEBON HACOC, ApEOMETP), UCTIONIB3Ys 3HAHUS
O CBOMCTBaX (PpM3UUYECKHUX SBJICHUA W HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOIIEH cpejie;

OCYUIIECTBJISATh OTOOpP HWCTOYHUKOB HH(popmanmuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEGHHUS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPECYMBON WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCITIOJI30BATh MPHU BHITIOJHEHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHbIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUSI HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COAEPKAHUS, B TOM
gucie MyOJUYHO JIeNaTh KPaTKHe COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM yYeOHBIX WCCICIOBAHWN, MPU O3TOM TPAMOTHO HCIIOJIL30BaTh
W3YYCHHBIM TOHSATUHHBIM amnmaparT Kypca (HU3MKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAIINCH;

IPU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHHUMN paclpeseisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3ajla4aMH,
CIICIUTHh 3a BBINIOJIHCHWEM IUTaHA JICWCTBUH, aJCKBAaTHO OIICHWBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIMOJI30BaTh MOHITUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TeMIIeparypa, BHYTPEHHSSI DSHEpPTUs, TEIJIOBOW JBUTaTElNb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUN 3apsil, FIEKTPUYECKOE MOJIe, MPOBOTHUKHU
Y IUDJICKTPUKH, TTIOCTOSIHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE T0JIE;

pas3inuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHE, TeIlionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTa/UIM3alus (OTBEpJeBaHUE), KHUIIEHUE,



TerIonepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
AIIEKTPU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS MHIYKIIHS)
MO0 ONHCAHWIO WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUYECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUBIPHBIE SBICHUS B MPHUPOJE,
KpUCTaUIbl B Tmpupoje, usnydenue ConHIila, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHM3MOB, MarHUTHOE
nosie 3emiid, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHHS, UCIOIb3YS
bu3nueckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJIeNIbHAsI TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CropaHusi TOIUIMBA, KO3((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEIbHAS BIIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUUN 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, COMPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCHOJIb3YEMbIX BEIUYUH, 0003HAUYEHUSI U EOUHULIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JIAHHYIO
GU3MYECKyI0 BEJIUYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyis yyacTka LenH, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHMs DHEpPruyM, IPU HTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTeMaTH4eCKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEPa: BHIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYecKux



1aroB ¢ omnopod Ha 1-2 M3ydeHHBIX CBOMCTBA (U3MUECKUX SIBICHHIM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHUSL 3a/la4yd 3alHMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX [ pelIeHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe A €€ pelieHHs, NPOBOAMTH pPacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh TpPH MOMOUIU
(buU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIEIOBAaHUS, BBIIEISATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nyeCKUX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3aldsg Tel U B3aUMOJEUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA D3JEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONIOKEHHs, COOMPAaTh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, OMUCHIBATH XOJI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COIIOTHOM MTOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpPYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOIO
CEYECHUs U yIEJIBHOIO COIPOTUBIICHUs BEILECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWsT HAa  NIPOBOJIHHUKE,
UCCIICAOBAHUE IMOCIEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITMIOJHATh W3MEpPEHUs, CJenysl MPeasoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS,



IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COIMPOTUBICHHE MPOBOJHHKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAI0KEHHON MHCTPYKLUH, U
BBIUNCIISATh 3HAUEHNUE BEJIUYNHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIIepMeTp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKON HHEPTHH, SIEKTPOOCBETHTEIHHBIC
NpUOOPBI, HArPEBATEIbHBIE IEKTPONPUOOPHI (IIPUMEPHI), ANEKTPHUUECKUE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU HU3MEPHUTEIIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBUraTelIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKHUX IIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
WNHTepHere, Ha OCHOBE HMEIOLIUXCS 3HAHUW UM NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOKET OBITh HEIOCTOBEPHOM;
MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKUE YCTHBIE COOOIICHHS,
00o6mass wmHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJEpKaHUsi, B TOM 4YHCie MyOJMYHO TMPEACTABIATh PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeI0BATENbCKON AEATEIbHOCTH, MPU 3TOM IPaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALUEN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 33J1a4aMH, CJIECAUTH 3a BBIIIOJHEHUEM IUIaHA JIEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3ysIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepUalibHAasl TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUS, TedopmManus
(ynpyrasi, njaacTHUueckas), TpEHHUE, IEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTD,
CHEKTpPbI UCIYCKaHWs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4eHus,
W30TOIIBI, SIAEPHAS] SJHEPIETUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
[IaJICHAE TEJI, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJEUCTBUE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPAaHEHUE, OTPAKECHHE W TPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sioKeHHe OeJIoro CBeTa B
CIEKTp UM CJIOXKEHHE CHEKTPAJIBbHBIX I1[BETOB, JUCIEpPCHsS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SABIICHHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXawlleM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE IJIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMHM, 53XO, IBETAa TEIl,
ONTUYECKHUE SIBJICHUA B MPHUPOJE, OMOJIOrHUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUU Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nyeckue BENWYMHBI (CpedHSsi M MIHOBEHHas CKOPOCTh Tela IMpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMsI, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBIL,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUMAlbHAas SHEPrusl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas SHEeprus,
NEPUOJ U YacTOTa KoieOaHul, IIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEJIOMIICHUSI CPEbl), IPU ONMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI M €IWHULBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH,
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPa: BBISBISAThH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C OMoOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacy€THbIE 3adadd  (OMUparIuecs Ha cuctemy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUCBhIBaThb KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIEJOBAHMS, BBIIEIATH
pPOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA



NPOBEJCHUS  HMCCIEJOBaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTPaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKajle U CBOMCTB H300pakKeHHUs IMpeaMera B coOuparomiei
JVH3€E, HAOIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30BITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsIeMOl BeIHYHUHBI ((POKYCHOE pPacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBIJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMIIEHHs OT yrua
NajJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOIO MaJeHMs], KECTKOCTh MPYKHUHBI, KOIPPUIUEHT
TPEHHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yYEHHBIX TPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA W HEOOXOmuMble  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
Opy peHIeHUuH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAIOLIEH JIUH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJyY€HHON MH(OpMalMU Ha OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu IHTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATEIbCKON
NEeATEeTbHOCTH, TPU OTOM TPAaMOTHO  HCIOJB30BaTh  M3yUYEHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Kourposbubie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI 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 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE 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 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 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
> 460Ta H MOUHOCT® 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 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

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (uitpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. 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. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 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

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (uitpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX 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 0 7 3
CXARITICCKHC ROACOAHIA 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 pacCIpOCTPAaHEHHUS 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 onTHYeCcKUE 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 norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 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 IINTAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

Bcero

KoaudecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®u3nka — Hayka 0 Ipupoje. SABiaeHus NpUpOBbL.
®dusnyecKkue ABICHUs

MeXaHI/I‘leCKI/IC, TCILIOBBIC, DJICKTPHUYCCKUC,
MAarauMTHbIC, CBETOBLIC, 3BYKOBBIC SABJICHUA

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue reMeparypbl
IIPY TIOMOIIH JKUAKOCTHOTO TEPMOMETPA U JaTYHKA
TeMneparypol"

Kak (u3uka u npyrue ecrecTBEHHbIE HAyKH
M3Yy4aroT npupoay. EcrecTBeHHOHAYYHBIA METOT
no3HaHus. Onucanue GU3NYECKUX SIBJICHUH C
MTOMOILBIO MOJIETIEN

Ypok-uccnenosanue "[IpoBepka runoTess:
JAJIBHOCTB MOJIETA NIapUKa, TYIEHHOTO
TOPU30HTAIILHO, TeM OoJibllle, YeM OoJIbllie BHICOTa
nycka"

Crpoenue BeniectBa. ONBITHI, T0KA3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BELIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacTull BEIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanue «OMbITH IO HAOIIOICHUIO

| TEIUIOBOTO PACHIMPEHUS T'a30B»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmocBs3b Mexy CBOMCTBAMU BEILIECTB B
1 pa3HBIX arperaTHbIX COCTOSTHUSAX U UX bubnmoreka [JOK
ATOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH https://m.edsoo.ru/ff0a0378
arperaTHbIX COCTOSTHUUN BOJIBI
12 Mexanunueckoe aBuxeHue. PaBHoMepHoe u bubnuorexa [JOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocTs. EAUHHLb CKOPOCTH https://m.edsogru/ff0a0790
14 Pacuer nmyTu u BpeMeHU IBUKEHUS bubnmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akon unepiuu. Bzanmonencteue ten bu6mmorexa [IOK
KaK IIPUYMHA U3MEHEHUs CKOPOCTH JBUKCHUS TEIl https://m.edsoo.ru/ff0a0c10
16 IImoTHOCTH BemiecTBa. Pacuer Maccel u o0beMa bubmuorexa [JOK
TeJa MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha”6opaTopHa;1 pabota «Onpenenenue mioTHOCTU
TBEPJOTO TENIa»
bubnuotexa [JOK
18 Pemenue 3amau no teme "IlnoTHOCTE BemiecTBa" https://m.e dsogru IF10a123¢
19 Cuita Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEI.
Cuua ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «/3yueHne 3aBUCUMOCTH
20 pactspxerus (aehopMarin) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI»
21 SBnenne Tarorenus. Cuia TSHKECTH
22 CBs13b MEX1y CUJION TSKECTH U Maccoi Tena. Bec bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
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teina. Pemmenne 3aga4q mo reme "Cuna tsoxecta"

https://m.edsoo.ru/ff0al778

93 Cuna TsKeCTH Ha IpYyTruX miaHeTax. @u3ndeckue bubnnoreka [HOK
XapaKTEPUCTUKH IIJIaHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 N3mepenne cuit. JluHamomeT

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

26 CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX M0 OJHON bubnnoreka [JOK
npsMoid. PaBHOIEHCTBYIOIASA CHIT https://m.edsoo.ru/ff0ala70

97 Pewenue 3anau no reme "PaBHonelicTByrOIIAs
cun"

28 TpeHue CKOJNbKEHHS U TpEeHUE NOKos1. TpeHue B bubnnoreka [JOK
IIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydeHue 3aBUCUMOCTH

29 CHUJIBI TPEHUS CKOJIbKEHUS OT CHJIbI IABJICHUS U bubmmorexa [JOK

p a . https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEI

30 Pemienue 3a1au Ha onpeneneHne
PaBHOJIEUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «I"padumueckoe nzodpakenune cuin», «CHITbI» bubmorexa HOK

P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CUIT»
KoHnTtponbHas pabota mo Temam: «MexaHn4ecKoe
32 IBWKEeHUE, «Macca, INIOTHOCTEY, «Bec Temay,
«I"padmueckoe nzodpakenne cuin», «CHITbI
Jasnenue. CriocoObl yMEHbBIIICHUS U YBEITHMUCHUS bubnmoreka [JOK

33
JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubmuotexa [JOK

00BEMa, TeMIepaTypbl

https://m.edsoo.ru/ff0a2376
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35 [lepenaya naBneHus TBEPABIMU TEIAMU, bubmumorexa [IOK
JKAUIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3e€, BBI3BAHHOE bubnunoreka [HOK
JIECTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau o Teme «JlaBieHue B KUJIKOCTH B bubmuoreka [JOK
raze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmarompecs cocykt https://m.edsogru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiHeBoii KUAKOCTHBIN HAcOC
AtMmocdepa 3emuu. [IpudauHbBI CyIIIECTBOBAHUS
41 BO3/IyIITHOW 000JI0YKH 3eMI. 3aBUCUMOCTh bu6mmorexa [IOK
aTMOC(EepHOT0 IaBJICHHsI OT BBICOTHI HAJ[ YPOBHEM https://m.edsoo.ru/ff0a2b5a
MOpst
bubnuorexa [JOK
42 Bec Bo3nyxa. ATMochepHoe 1aBlieHNe httos://m.e dsogru /ff0a2b5a
43 Hsmepenue armocdeproro napnenus. OnpIT bubnuotexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI bubnunoreka [JOK
HaJl ypOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. ATMocdepHoe qaBieHHe Ha bubnnoreka [JOK
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
napieHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX bubnmoreka [JOK
TeN0. ApXuMeoBa CHuiia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
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BBITAJIKUBAIOLIEH CUJIbI, ICCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B JKUJKOCTb)

https://m.edsoo.ru/ff0a33fc

JlaboparopHas pabota o reme «lccnenoBanue

bu6mmoreka [IOK

49 3aBHCHMOCTH Beca Tela B Bojie OT 00bEMa 1
5 A https://m.eds00.ru/ff0a3514
MOTPYKEHHON B )KHUJIKOCTh YaCTH TEJIa
bu6mmoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52 BosnyxomnaBanuey, «J/laBiaeHue TBEpABIX TEI bubmorexa [JOK
yx . ’ p ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEH U Ta30BY
bu6mmoreka [JOK
53 Mexanundeckas padbota
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
54 MommHOCTh. EquHAIIEI MOIITHOCTH
- S - https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BHUBaeMOM MpHU MOIBEME M0 JIeCTHUIIE"
56 [IpocTslie Mexanu3msl. Peruar. PaBHOBecHe cuil Ha
pbluare
KoHnTtponbnas pabota mo teme «JlaBnenne TBepabIx
57 TeJ, )KUJIKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHas paborta
PaGora ¢ TekcTamu 1o Teme «/laBneHue TBEPABIX
58 TeI, )KUIKOCTEH 1 ra30By» / Beepoccuiickas bubmoreia HOK
’ p https://m.edsoo.ru/ff0a4ffe
poBepoyHas paborta
59 Prryaru B TexHuke, OBITY U IPUPOJIE. 0.5 bubnmoreka [JOK



https://m.edsoo.ru/ff0a33fc
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JlaboparopHas pabota «lccrnenoBanue ycioBuit
PaBHOBECHSI PbIUaray

https://m.edsoo.ru/ff0a478e

Pemenue 3agau no reme «Y Cl0BUSL paBHOBECHUS bubnunoreka [HOK
60 1
pbr4ara» https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neiicTBusi MeXaHU3Ma.
61 JlaGopaTtopHnas pabora «M3mepenne KIT 1 0.5
HAKJIOHHOM TJIOCKOCTH»
62 Pentenne 3agau mo treme "Padbora, MOIIIHOCTb, 1 bu6mmoreka [IOK
KITJ1" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sueprusi. Kunernueckas u 1 bubnnoreka [JOK
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
VYPpok-3KCIIEpUMEHT MO TeMe "DKCIEePUMEHTATBHOE
65 onpeieJieHue N3MEHEHHUS] KHHETUYECKON 1 1 1
MOTEHIIMATHLHOM SHEPTHH MPU CKATHIBAHUH TeJIa 110
HaKJIOHHOM TI0CKOCTH"
66 KonTponbnas pabota mo Teme «Pabota u 1
MOIIHOCTb. DHEPT U
67 Pabota ¢ Tekctamu 1o Teme "MexaHUYECKOE 1 bu6mmorexa [IOK
IBHKeHHue" https://m.edsoo.ru/ff0a4ee6
68 Pabora ¢ Tekcramu o teme "Pabora. MOIITHOCTE. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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8 KVIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
undpposbIie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue p
Beero oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOTo 1 bubnuoreka [IOK
COCTOSIHMM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KNHETHYECKON TEOPUH
bu6nmorexa LIOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanuuIsipHOCTh. [loBepxHOCTHOE 1 bubmuoreka [JOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciliupeHue u cxaTue 1 brbmmorexa LTOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMIIepaTyphl CO CKOPOCTBIO 1
TETJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubmuorexa [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 Buapr Terionepenaun 1
A pe https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubmuoteka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

KCII0JIb30BaHUE TEILJIOBBIX CBOMCTB BEILIECTB U
MaTepHUaioB B MEJISIX dHEProcoepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KonnuecTtBO TEIOTHL. Y aenbHasg TEINIOEMKOCTD buGnuorexa [IOK
’ https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeIuIoBOrO Oananca. TemmooOMeH u bubnmnoreka HOK
TEIIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JlabGopaTopHas pabota "lccnenoBanue siBIeHUSA
14 TEIUI000OMEHA IIPU CMENMIUBAHUHU XOJIOIHON U bubnnorexa [JOK
N " P 8 https://m.edsoo.ru/ff0a6a98
ropsiaeid BOJIbI
Pacuer konuuecTBa TEMIOTHI, HEOOXOIUMOTO IS
15 HarpeBaHus Teja M BBIICISAEMOTO UM IIPH
OXJIAKICHUU
16 Jlaboparopuas padota "OnpeneneHue yaenbHON bubmmoreka [JOK
TEIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILUIUBA. Y IeJIbHAs TEINIOTAa CTOPAHUS bubmorexa HOK
P ) p https://m.edsoo.ru/ff0a7b5a
18 [1naBneHne u OTBEpAEBAHNE KPUCTAITMYECKUX bubmuoreka [IOK
Tell. Y IenbHas TEIIOTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas pabota "Onpenenenue yaenbHON bubnnorexa [JOK
TEIUIOTHI IJIaBJIeHUS Ibaa" https://m.edsoo.ru/ff0a72fe
bubnunorexa LIOK
20 ITapooOpa3oBanue u koHaeHcanus. Mcmapenne
pOOLP a & P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U
21 KOHIEHCAIMH. 3aBUCUMOCTb TEMIIEPATYPHI bubmorexa LIOK
a T patyp https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(EPHOTO TaBICHUS
Bmaxxsocts Bo3ayxa. JJaboparopHas padora
" v P . PHAP bubnuotexa [JOK
22 Omnpenenenre OTHOCUTENBHON BIKHOCTU

BO3ayXa"

https://m.edsoo.ru/ff0a7628
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Pemenue 3aga4d Ha OIPCACIICHUC BJIA)KHOCTU

23
BO3/lyXa
[TpuHIHITB pabOTHI TEIJIOBBIX BUTATEICH.
24 [TapoBas TypOuHa. [IBurareins BHyTPCHHETO
cropanus
o5 KIIJI renmoBoro auratess. TenaoBble IBUTATEIIN bu6nmmoreka [IOK
Y 3al1UTa OKPY>Kalole cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHsI U MIPEBPALCHHS SHEPTUHU B
TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
27 "TemnoBsie sBieHHs. MI3MeHEeHHE arperaTHbIX bubmmorexa [JOK
) Y P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIECTBA
KontponbHas padota nmo teme "TermmoBbie
N bubnuoreka [{OK
28 sBJIeHUs. lI3MeHeHue arperaTHbIX COCTOSIHUM
B https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 Onektpusanus Ten. [[Ba posa aneKTpuiecKux
3aps/10B
30 VYpok-uccnenoBanue "IneKTpU3aIUs TENT
MHIYKIMEW U IPU COMPUKOCHOBEHUH"
bubmmoteka IIOK
31 B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
A p Y https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe mosie. HampsxkeHHOCTh
32 AIIEKTPUUECKOTO O, [IpUHIMIT CyHepIo3UIINT bubnnorexa [IOK
P . P YHep https://m.edsoo.ru/ff0a8a0a
AIEKTPUIECKUX TOJIEH
33 HocuTenu snekrpuyueckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHue atoma
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH COXPAHEHHUS bu6muoreka [JOK

QJICKTPHUYCCKOTIO 3apsaa

https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a7c7c
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Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

bubnunoreka LIOK

3 JIEKTPUUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUM TOK, YCIIOBUSI €70 CYIIECTBOBAHUS. bubnmnoreka HOK
W cTOYHHKHN ATIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlecTBUSI 2JEKTPUUECKOTO TOKA bubamorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoanue "JleicTBUE ANEKTPUUECKOTO 1
T0JI HA TIPOBOJIHUKH U JUAIIEKTPUKHU"
39 DNEeKTPUYECKHUI TOK B METAILIaX, )KUJKOCTAX U bubmmoreka [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1erb U €€ COCTaBHBIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora "M3mepenue u 05 bubmmoreka [JOK
peryaupoBaHue CHJIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 bubmorexa LOK
" https://m.edsoo.ru/ff0a9el14
peryaupoBaHue HapsHKEHUS
43 CornpoTuBIIeHHE POBOAHUKA. Y ACIIBHOE bubanorexa [JOK
CONPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTh
44 3IEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA OT 1 bubnnorexa [JOK
€ro JUIMHBI, TUIOMIAIN TTOMIEPEYHOTO CEUCHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBUCUMOCTb CHJIBI TOKA OT HaIlPSHKEHUSL. 3aKOH bu6muoreka [JOK
OmMa 1t yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas padota "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UYILIETO Yepe3 1 bubnuoteka [JOK

PE3UCTOP, OT CONMPOTUBIIECHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e
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IlocnenoBaTenbHOE U napajjicJibHOC COCAMHCHUA

47
MIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBuia
48 CJIO)KEHI/ISIpHaH I:DKGHI/Iﬁ npn H(I))CJIG I())BaTeJIBHOM bubmmorexa LJOK
p p . A https://m.edsoo.ru/ff0aaas8
COEJIMHEHHH JIBYX PE3UCTOPOB
JlabGopaTtopHas padota "IIpoBepka nmpaBuiia st
49 CHJIBI TOKA IIPH MapajljieIbHOM COSAMHEHUN bubmorexa LOK
"p P https://m.edsoo.ru/ff0aadle
pPEe3UCTOPOB
50 Pewrenue 3anau Ha npumeHeHue 3akoHa Oma s bubmmoreka [JOK
Pa3IMYHOTO COEAUHEHMS TPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubmmoreka [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota "Onpenenenue paboTsl U bubnnorexa [JOK
MOIIHOCTH 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre enH U MOTpeOuTenu
53 JEKT pI/I‘lCCKOﬁ SHEPTUHU B 6liIT Kopotkoe bubmorexa LOK
P P Y- BOP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 IlocTOsTHHBIC MAarHUTEL, KX B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue nonei bubnnorexa [JOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe noje. MaruutHoe mose 3eMiIu U ero bubnuotexa [JOK
3HA4YEHME JIJIS )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
57 "DrekTpudecKue 3apsabl. 3apsoKeHHBIC Tela U UX bubnuotexa [JOK
B3aUMOIUCTBUS. [IOCTOSTHHBIN AIEKTPUUECKUN https://m.edsoo.ru/ff0abd2c
TOK"
58 Kontponbras padoTa mo teme "IneKTpudecKre bubnmnorexa [JOK

3apsbl. 3apsHKEHHBIC TEJla U UX B3AaUMOACHCTBUS.

https://m.edsoo.ru/ff0abea8
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[TocTostHHBIH AeKTprYecKuil TOK" /
Bcepoccuiickas npoBepouHas pabota

PaGora ¢ Tekcramu o teme "TlocToSHHBIN

59 anekTpudeckuit Tok" / Beepoccuiickas 1 bubmmorexa LJOK
p P https://m.edsoo.ru/ff0acdc6
npoBepouHas paboTa
60 OnbIT OpcTeaa. MarHuTHOE 1OJIE JIEKTPUUECKOTO 1 bubmuorexa [JOK
TOKa MarHuTHOE MoJjie KaTylmKu ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpuMmeHeHue HIeKTPOMarHuTOB B TEXHUKE.
61 Jlaboparopnas padota "N3yueHnue aeicTBus 1 0.5 bubmmorexa [JOK
PaTOPHAA p i A | ' https://m.edsoo.ru/ff0ac74a
MarHMTHOT'O TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnons3oBanue snekTpoaBurareneii B
. bubnuorexa [IOK
62 TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIOPTE. 1
| https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpyrpoBaHue u
u3y4yeHue paboThl ANeKTpoiBUraTens"
63 OnpiTel Dapanes. 3aKOH AIEKTPOMarHUuTHOM 1
naaykuun. [Ipasumno Jlenna
Onextporerepatop. CriocoObl MOTydeHHS
64 AIEKTPUIECKOI PHEPTUU. DINEKTPOCTAHIINH HA 1
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
65 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe 1
"DneKTpuuecKre U MarHUTHBIE ABJICHUA"
66 KontponbHas paboTa mo teme "DIeKTpUIeCcKre U 1 bubnuoteka [JOK
MAarHuTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
bubnuotexa [JOK
67 Pabota c rexctamu o Teme "TernoBsie sBiIeHUS" 1 nosmorexa [
https://m.edsoo.ru/ffOacc5e
68 Pabora ¢ TekcTamu 1o Teme "MarauTHBIC SBICHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Jr:[;-)n Tema ypoxa Beero Kontposbubie IIpakTuueckue uudposbIe
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
1 Mexannueckoe ABuxkeHue. MartepruanbHas TOUKa 1
5 Cucrema orcueta. OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
IBIDKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuHeiiHoe aBmxenne. CpenHss 1
Y MTHOBEHHAasi CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE JIBUKEHHUE. 1 bubnnoreka [JOK
VYckopenune https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSMOIMHENHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue yCKOPEHUs Tena
7 MIPU PaBHOYCKOPEHHOM JIBM>KEHUH MO HAKJIOHHOM 1 1 BH6J_IHOTeKa LHOK
HocKocTH" https://m.edsoo.ru/ff0adb18
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMEpHOE BMKEHUE 110 OKPYKHOCTH. [lepuon u 1 bubnuorexa [JOK
gacTtoTa oOpanienus. JInHeHas U yrioBas CKOPOCTH https://m.edsoo.ru/ff0ael176
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 ITepBsriit 3akoH HproToHa. BexTop cuitb 1 E:fgi;&fiigr?}?ma%ﬂ
12 Bropoii 3akon Heiorona. PaBHozelicTBytomIas cumna 1 E;ISSHII/II;T:;;S:Z/I; 026724
13 Tpertwnii 3akon Herotona. Cynepno3unus Cui 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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https://m.edsoo.ru/ff0ae982

14 Pemenue 3aa4u Ha mpuMeHeHne 3akoHOB HbroToHa bubmmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocr. Saxon I'yea pmetsoosufisssca
16 Pemenue 3anad no reme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue KecTKOCTH bubnmoreka [JOK
PY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Chuatpernis https://m.edsogru/fanms
bubnnorexa [HOK
19 Pemenue 3amau no reme «Cuiia TpeHUsD https://m.e dsogru /F0afa26
20 JlaboparopHas padota "Onpenenenne Kod3phuueHTa bubnnoreka [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no teme "3akonsl HeroToHa. Crita bubmuorexa [JOK
ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ffO0afb8e
29 Cuita TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuotexa [JOK
YckopeHnne cBOOOIHOTO MaeHHs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBuTanmoHHoro eHTpa (ConHedHas cucrema).
lNanaktukn"
24 Pemenue 3amgau no reme "Cuiia TSKECTU U 3aKOH bubnmoreka [JOK
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckas CKopocTs. HeBecomocTs u bubnnorexka [JOK
IEPETPY3KU https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHON TOUKU. AOCOITIOTHO
26 TBEp0€ Teno. PaBHOBecHe TBEPAOTO Tema C bubmorexa HOK

3aKpEIUIEHHON OChIO BpalieHuss. MoMmeHT cuisl. LlenTp

https://m.edsoo.ru/ff0afe36
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TAXKECCTHU

PaBHOBecue MaTepuanbHONH TOUKH. AOCOTIOTHO
TBEpAOE Teno. PaBHOBecue TBEPAOIO TEIA C

21 3aKpEIUIEHHON OChIO BpalieHuss. MoMmeHT cuisl. LlenTp
TSAKECTU
28 Pemenue 3anau no reme "MomeHT cuibl. LleHTp bubmuorexa [JOK
TSDKECTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe bubnuorexa [JOK
"MexaHndeckoe aBrKeHue. Bzanmoaeiicteue Ten" https://m.edsoo.ru/ff0b0408
30 KonTtponsHast pabora no Teme "Mexanudeckoe bubnuoreka [IOK
nBuxkeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
31 HNmnynsc Tena. MMnynse cuibl. 3aKOH COXpaHEHUS bubnuoreka [IOK
UMITyJIbCa. YIIPYroe U HEYIpPYyroe B3auMOIECHCTBUE https://m.edsoo.ru/ff0b07fa
39 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubnuotexa [JOK
ummyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABHKEHUE B
pUPOJIE U TEXHUKE"
bubnmnoreka [JOK
34 Mexanuueckast paboTa U MOITHOCTh https://m.e dsogru p———
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnmnoreka [JOK
TPEHHUs https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «Onpenenenne paboTsl CUIIbI
36 TPEHMSI IPYU PABHOMEPHOM JIBUJKEHUU TeJIa T10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 Cas3b sHepruu u padoTsl. [loTeHunanbHast sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKON bubnuorexa [IOK
DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXAHUKE
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40 JlaboparopHas paboTa «/3ydeHne 3akoHa COXpPAHCHUS bubnmoreka [JOK
SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBUKEHUE U €r0 XapaKTEPUCTUKU bubmmorexa [JOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHus. BelHyKIeHHBIC KOTeOaHusl. bubnnoreka HOK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil v NPy KUHHBIA MAsITHUKU
44 VYpoxk-uccnenopanue «3aBUCUMOCTD MIEPUOIA bubnuorexa [JOK
KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI U MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienue 3HEprun NP MEXAHUUECKUX
KOJICOAHUSIX
46 JlaboparopHas pabota «Onpeaenenre 4acToTbl 1 bubnuorexa [JOK
nepuoa KojaebaHui mpyKMHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
JlaGopaTtopHast pabota «[IpoBepka HE3aBUCUMOCTH
47 nepuoja koaebaHuil rpysa, MOABEIIEHHOTO K HUTH, OT bubmmorexa [OK
https://m.edsoo.ru/ffOb197a
Macchl Tpy3a»
48 Mexanundeckue BoHbI. CBOMCTBA MEXaHUYECKHUX bubmuorexa [JOK
BOJIH. [IpoA0JIbHBIE M TONIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepenus "MexaHUYecKre BOJTHBI B
TBEpOM Tene. CelicMuueckue BOIHBI"
50 3Byk. PactipocTpaHenue u oTpaxxeHne 3ByKa
51 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acCTOTHI"
59 ['poMKOCTB 3ByKa M BHICOTA TOHA. AKYCTHYECKHIA
pE30HaHC
53 VYpoxk-koH(pepentus "YnpTpa3Byk U HHOPaA3BYK B bubnuorexa [JOK
pUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
o4 [ToaroroBka Kk KOHTPOILHOM paboTe 1Mo Teme "3aKOHBI bubnmoreka [JOK
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coxpaHeHHs. MeXxaHW4ecKue KOJIeOaH s U BOJHBI"

https://m.edsoo.ru/ff0b25f0

KoHnTtposbHast pabota 1o Teme "3akoHbI COXpaHEHUSI.

55
Mexannueckue KoineOaHus: U BOJTHBI"
56 DNIEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIC BOJIHBI bubmorexa LHOK
P ' P https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koHpepenmus "llkaia 31eKTpOMarHUTHBIX
58 BOJIH. McTionb30BaHue 3JIEKTPOMATrHUTHBIX BOJTH TSI bubmorexa LHOK
o P https://m.edsoo.ru/ffob2fes
COTOBOI1 CBSI3U
VYpok-uccnenoBanue "M3yueHue cBoiCTB
bubmuorexa [JOK
59 JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOHIILHOTO
| https://m.edsoo.ru/ffOb2c6e
TenedoHa
50 Pemenue 3a1ay Ha onpeeneHne 4acToThl U AJTUHBI
AIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas npupoza ceeta. CKOpocTh CBETa. bubnuotexa [JOK
BousiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBeta. [IpsMonmHeiiHOe pacripocTpaHeHHe bubnmnoreka [JOK
ceera. 3atmenust Conuna u JIyHst https://m.edsoo.ru/ff0b3658
63 3aKkoH oTpaxxeHHs cBeTa. 3epkaia. Perenne 3a1ay Ha bubnmnoreka [JOK
IIPUMEHEHNE 3aKOHA OTPaKCHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHHS CBETa bubmmorexa [OK
P ' P https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAKECHHUS B bubmmorexa [OK
yIp P https://m.edsoo.ru/ff0b3c5c
ONITHUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota "lccnenoBanue 3aBUCUMOCTH
66 yria MpeJoMJICHHs CBETOBOTO JIyda OT yria MmajaeHus

Ha IpaHulie "BO3IyX-CTEKIIO
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Ypok-koHpepenus "Vcnonb30BaHnEe TTOTHOTO

67 BHYTPEHHETO OTPaYKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBS3b"
bubmumoreka [IOK
68 Jluna3el. OnTudeckas Cuiia JIMH3bI httos://m.e dsogru IFOb3FoC
. bubnmoreka [JOK
69 [TocTpoenue n3o0pakxeHUi B JTMH3AX https://m.e dsogru /ffObddda
70 JlaboparopHuas padota "Onpenenenne (HOKyCHOTO bubnuorexa [JOK
PACCTOSIHUS M ONITHYECKOM CHUJTbI COOMPArOIICH JIMH3BI" https://m.edsoo.ru/ff0b4206
71 Ypok-koH(pepenmus "OnTuaeckue TNH30BbIC bubnnoreka [JOK
npuoopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenus "Jledextsl 3penus. Kak
COXpaHUTb 3peHue"
Paznoxenue 6enoro ceera B ciekTp. ONBITHI
74 Hrrotona. CrioskeHre CeKTPalbHBIX I[BETOB. bubmmorexa [OK
Jlcriepens cpeta https://m.edsoo.ru/ff0cOf4c
JlaGopaTtopHas paboTta "OMBITHI TTO PA3IOKEHHUIO
75 0eJIoro CBETa B CIIEKTP M BOCTIPUSITHIO I[BETA bubnuoteka [JOK
MPEIMETOB MPHU X HAOIIOICHUU Yepe3 I[BETOBBIE https://m.edsoo.ru/ff0c0e2a
bunbTpe"
76 Ypoxk-npakTtukyM "BoiHOBBIE CBOWCTBA CBETA:!
nucnepcus, MHTepdepeHnus U Judpaxus’"
77 Omneiter Pesepdopna u mraneTapHasi MOJIeb aTOMa Egg:;?:ﬁgﬁ}:f 0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Ucnyckanue u nornouieHue ceera atoMmoM. KBaHTEI. bubnmoreka [JOK
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JInnelyaTeie CIIEKTPBI

https://m.edsoo.ru/ff0c144c

Ypok-nipaktukym "HabnroneHue cuiekTpoB bubnnoreka HOK
80 |
UCITYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTP U €€ BHUJIBI bubmorexa LHOK
A A https://m.edsoo0.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. Hyknonnast Mojiens bubmmorexa [TOK
P Aipa- HYK A https://m.edsoo.ru/ff0c18ac
bubmuorexa [JOK
83 P N
aJIM0AKTUBHBIE TIpeBpaiieHus. M30Torbl https://m.edsoo.ru/ffoclald
84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bubmuorexa [JOK
npeBpaieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmomypacnana
86 Ypok-koH(pepennus "PagnoakTHBHBIC U3TYICHHS B bubnuorexa [JOK
pupoJie, MeIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apSI0BOTO U bubnmnoreka [JOK
MacCOBOTO YUCEII https://m.edsoo.ru/ff0c1c58
88 DHeprus CBs3U aTOMHBIX s7ep. CBsA3b MacChl U bubnuotexa [JOK
JHEpPrUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ama4 o teme "SnepHbie peakiuu”
90 Peakuuu cunTesa u nenenus siaep. Mcrounuku bubnunoreka [JOK
sHeprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepennus "AnepHas sHepreruka. JledcTBus
paZMOaKTUBHBIX U3NyYEHUH HA KUBbIE OpraHU3MBbI"
[TonroroBka Kk KOHTPOJIBHOU padoTe MO TeMe
92 "JNIEKTPOMarHUTHOE TI0JIe. DIIEKTPOMAarHUTHBIC bubmmorexa [JOK
P ) P https://m.edsoo.ru/ff0c223e
BOJIHEI. KBaHTOBEIC sSIBICHUS"
93 KonTtponbHas pabota o Teme "DIeKTpOMarHuTHOE

nosie. DJIEKTpOMarHuTHbie BoJHbI. KBaHTOBbBIE
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sBieHus"”

94 [ToBTOpenue, 0600meHue. JlabopaTopHbie pabOTHI 1O 1 1 bubnnoreka HOK
Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06o61IeHue. Penienue pacyeTHbIX U 1 bubnmoreka [JOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TemnoBsie npouecch” https://m.edsoo.ru/ff0c2572
[ToBTopenue, 0600mIeHNE. Penenne pacueTHbIX U
96 KaueCcTBeHHBIX 3a71a4 1o TeMe "KIIJ] TermioBbix 1 bubnnorexa LIOK
“n https://m.edsoo.ru/ff0c2a22
JBUTaTENei
[ToBTrOopenue, 06o0mIeHNe. Penenne pacueTHbIX U
97 KadecTBEHHBIX 3a7a4 no teme "KIIJ] 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAaHOBOK
08 IToBTOpenue, 06001eHNE. JTabopaTopHbIe pabOTHI IO 1 1 bubnnoreka [JOK
Kypcy "CBeTOBBIE sIBIECHUA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061meHue. PaboTa ¢ TekcTamu no Teme 1 bubnnoreka [JOK
"3aKOHBI COXpaHEHUs B MEXAHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menHue. Pabota ¢ Tekctamu o Teme 1 bubnuoreka [IOK
"KonebGanus u BoJaHBI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6o0mmenue. PaboTa ¢ TekcTaMu 1o TeMe bubnuoreka [IOK
101 1
"CBeToBBbI€C sIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06061meHue. PaboTa ¢ TekcTamu no Teme 1
"KBanTOBas U siiepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIISTH

CyIIIECTBEHHbIE CBOICTBA (MIpU3HAKH) (PU3UUECKUX SBICHUN

14

1.5

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYHH, WX
0003HaueHMsI M €AUHULIBI (PU3NUYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHMCBHIBATh €r0  MaTeMaTHU4ecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU
pemarh pacuéTHble 3aaud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a

YCJIOBUA 3aJadd  3allMCbIBAaThb KpPATKOE YCJIOBHUC, IIOACTaBJIATH




¢buznyeckue BeNIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HCOOXOAUMEBIE JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHUU HCCIIEJOBAHUS  BBIACIATDH
mpoBepsieMoe  MpEANnoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HaXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WM
bu3MYecKUX  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpsEMbIC
NOPEINONIOKEHUs, CcOOUpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C HCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppOoBBIX MPHUOOPOB, 3aNMUCHIBATH MOKA3aHUS MPUOOPOB C yUETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIOJb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUS, CIEAYS MPEIIIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

IO pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
NPEI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS TNPUOOPOB M TEXHMYECKHX
YCTPOMCTB, XapaKTepU30BaThb IPUHIMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OINHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOANUTE TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpPHUMEpax)

MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM




KU3HM 111 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHS B OKPY)KaI-OH_[eﬁ cpeae

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIB30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COJAEp)KaHUs,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu HHrepHer, Bianersb
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoO0pa3oBaHmsi HHPOPMALIUT

nu3 O,Z[HOfI 3HAaKOBOM CHCTEMEI B APYryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTkue COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCICIOBAHUN, MPU ITOM
rpPaMOTHO UCHOJb30BaTh HM3YUEHHBIM MOHATUIHBIA ammapar Kypca

($U3UKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OIICHHMBAThH
COOCTBEHHBIH BKJIaax B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BaTh MMOHATHUA

1.2

pas3indaTth SABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/IHCCKOC SABJICHUC

1.3

pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBIICHUII B

OKpYXarolleM MHUpEe, B TOM yuciie (pU3NYECKUE SIBICHUS B MPUPOJE,
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1.5

IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICA  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULB! (PU3HUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TIpadUKd  M3YYEHHBIX  3aBHCHMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W IMPOIIECCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBAaTh €ro MaTEeMaTU4YeCKOoe

BBIPA’XXCHUC

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIBbI0 1 — 2 M3y4YeHHBIX CBOICTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHa HUJIKM 3aKOHOMCPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBUSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUYECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JaHHBIX JUI pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3NYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(U3MYEeCKUX METOJIOB, UCTIOb3Ys ONMCAaHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

1.10

MPOBOANWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYEeCKUX ~ CBOWCTB  Tel:  (POPMyIHpPOBaTH  IPOBEPSEMBIC
MPENIONIOKEeHNs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

BBITIOJHATE IMPAMBIC H3MCPCHHUA C HCIIOJIBb30BAHUEM aHAJIOT'OBBIX

HpI/I60pOB U JaTYUKOB (1)I/I3I/IHCCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThLI




HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEIIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY W BBIIOJIHATD
U3MEpEHUs, CIeAysd MPEeAoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaONUIl U rpaduKoB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06J'IIO,I[aTL InpaBujia TCXHHUKH 0€e30I1acCHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh MNPUHLUIMBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISAITH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHAOBATCIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOII0ICHHSI HOPM 3KOJIOIMUECKOI0 IOBE/IEHUS B OKpYXKaroIllel cpeie

OCYIIECTBIISATh TOUCK MHPOPMAINHU (PU3NUECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCSA 3HAHUKW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOYKET OBITh HCI[OCTOBCpHOﬁ

1.18

UCMOJb30BaTh NPU  BBIMOJHEHHMM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuaisl, pecypchl cetu HHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B APYTYIO

1.19

1.20

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HMCCJICOBATEILCKON  JCSATEIBHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

IPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIATH 3a BBIIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ, B JESITEIBHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCIOJIB30BAaTh U3YYCHHBIC ITOHATUS

pas3indaTrb SABJICHUA IO OMHCAHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (I)I/I3I/ILICCKOG SABJICHUC

1.3

14

pacrio3HaBaTh TpOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (PU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIETATDH

CYyILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBJICHUN

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3Ys (U3MYECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaduKud  H3yYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTCpPU30BaATh CBOIMCTBa TCI, (I)I/I3I/ILICCKI/IC SIBJICHUS W IIPOLCCCHI,

HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO




1.6

1.7

1.8

1.9

1.10

GbOopMyIUMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXXECHHE

00BSACHATH (PU3WUECKHE MPOILIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4YEHHBIX CBOMCTBA

bu3nUecKux SBICHUHA, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3ama4yu (omUparoIuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
¢u3nueckue BEIUYMHBI: HAa OCHOBE aHAlIM3a YCJIOBUS 3aJauu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIUE MU
n30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH PacuéThl U OLEHHBATh PEATUCTHUYHOCTh

MOJyYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh TPH MOMOIIN
(bu3MYeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIEAO0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEAIIOIOKEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHHUS UCCICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3HYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTh TMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompefienss cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparoiield JUH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (M3MEPUTENIBHOTO Mprdopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEIMYUH C
MCIOJIb30BaHUEM TMPSAMBIX M3MEpPEHUN: MIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pe3yIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BBIBOABI 110 pE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKUX  BEIMYMUH:
IUTAaHUPOBATh U3MEPEHHs], COOMPATh 3KCIEPUMEHTAIbHYIO0 YCTaHOBKY

U BBIIIOJIHATH U3MCPCHUSA, CICAYS HpCI[HO)KCHHOf/'I HHCTPYKIUHU,




1.13

BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIYYECHHBIE
pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI
coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYTIOBAHUEM

1.14

1.15

pasinyaTh OCHOBHBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJO, TOYCUHBIA UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IUIAHETApHAs MOJEIb aToMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUA W3YYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4EOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS U300paKEHUH B IIJIOCKOM

3epKajie u coOuparoIeii TMH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B IOBCEIHECBHOM
KU3HU i1 o0ecnieyeHus: 0Oe30MacHOCTH TpU  OOpalleHuH ¢
npubopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U

cOOII0ICHHSI HOPM 3KOJIOIMUYECKOT0 TIOBE/IEHUS B OKpYXKatollel cpelie

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUUECKOTO COAECPKAHUS B CETU
WHuTepHeT, caMocTOSATENbHO (OpMYIMpYys IOMCKOBBIA  3aIpoc,
HaXOJUTb IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BmageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHGOPMALUU U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHbIE IHMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHX HCTOYHHUKOB (bI/I3I/I‘{CCKOFO

coJlep’KaHusl, MyOJIMYHO HPEICTAaBIATh PE3yJIbTaThl MPOEKTHOW WM




1.21

HCCIEN0BATENICKOM  AEATENbHOCTH, NPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN MOHATUMHBINA anmapaT u3y4aeMoro pasjeia
GU3MKM U CONMPOBOXKIATh BBICTYIUICHHE IMpe3eHTalUed C y4EToM

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IPU BBIMOJIHEHUH y4eOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUYECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aIcKBAaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA

U EE POJIb B [IO3HAHUU OKPYXXAIOILIET'O MHPA

11

®uszuka — Hayka O 1nOpupoxae. SIBieHHS INPUPOIBIL.
dusnyeckue SBJICHUS: MEXAHUYECKUE, TEIIOBBIE,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CB€TOBBIC, 3BYKOBEIC

1.2

dusnueckue BenuuuHbL. M3Mepenue (u3nyeckux BEIMYUH.
@usnueckue  npubopbl.  I[lorpemHocts  HM3MepeHUi.

MesxyHapoiHasi CUCTEMA €TUHUIL

1.3

ECTGCTBCHHOHay‘IHbIﬁ MCTOA  IIO3HAHHA: Ha6JHO,Z[eHI/IC,
IMOCTAHOBKAa HAY4YHOI'0 BOIIPOCAa, BBIABMKCHHUC THUIIOTEC3,
OKCIICPUMCHT 10 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

Ha0I0IaEMOTO SIBJICHUS

1.4

Onucanue GpU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH

1.5

[IpakTuyeckune paboOTHI:

W3mepenune pacCTOSHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TENa.
Onpenenenue pasMepoB MaJbIX TEJ.

N3mepenne Ttemmeparypsl IHpU INOMOIIM  KUIAKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPbI

INEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNU BELIIECTBA

2.1

CTpOGHI/Ie BCIIECTBA: aTOMbI W MOJICKYJIBI, HUX pPa3MEpPHI.

OnBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA

2.2

JBmwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JIBHIKCHUS

qacTuI C TeMnepaTypoﬁ. BpOYHOBCKOG JABHIKCHUC,

nuddy3us

2.3

B3aHMOHeﬁCTBHe YacCTuIll BCUICCTBA: IIPUTAKCHHUEC U

OTTAJIKUBAaHHC

2.4

ArperaTHpleé  COCTOSIHUSI ~ BEILIECTBA: CTPOECHHE Ta30B,
KUAKocTe M TBEPABIX  (KPUCTAIMYECKHX)  Tedl.

BzaumocBs3b MCKIAY CBOMCTBAaMM BEIIECTB B Pa3HbIX




arpe€raTHblIX COCTOSAHHAX W HX ATOMHO-MOJICKYJISIPHBIM

CTpPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUNA BOIBI

[TpakTuyeckue paboOTHI:

Onenka  JOuamerpa  aToMa  METOJOM  psnaoB  (c
25 UCToNIb30BaHueM Gotorpaduit).

OnbITh! 10 HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnpITl 110 OOHApYXXEHUIO JEHCTBUS CUJI MOJIEKYJIIPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHH4YecKoe JBHKCHUE. PaBHOMepHOG U HCPABHOMCPHOC

3.1
JBYOKEHUE
> Cxopoctb. CpenHsii CKOpOCTb HpU  HEPABHOMEPHOM
' JBYOKEHUU. Pacuér myTu u BpeMeHH JBUKEHUS
SIBneHue uHepuMH. 3aKOH MHepUMU. B3aumopelcTBue Ten
3.3 KaK IpUYMHA U3MEHEHHUS CKOPOCTH JBMXKEHMs Tel. Macca
KaK Mepa UHEpTHOCTH Tella
24 [TnotHocts BemiectBa. CBsA3b IMJIOTHOCTH € KOJIWYECTBOM
' MOJIEKYJI B €MHHIIE 00hEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEHCTBUS TeI
38 Cuna ympyroctu u 3akoH ['yka. W3mepenuwe cuibl c
' MOMOIIBIO JMHAMOMETpa
a7 SIBneHue TATOTeHHs M cuia TsokecTH. Cuia TsKecTh Ha
' JIpyrux mianerax. Bec tena. HeBecomocts
38 Cuna tpenus. TpeHue cKoJIbXKeHHs U TpeHue nokost. TpeHue
' B IIPUPOJIC U TEXHUKE
29 CnoxeHue CWJI, HalpaBlIeHHBIX [0 OJHOM MpPSIMOM.
' PaBHOpelcTBYIOIIASA CHIT
[TpakTiueckue paboThI:
OmnpezneneHre CKOPOCTH PaBHOMEPHOTO JIBUKEHHUs (IIapuKa
310 B JKHJKOCTH, MOJETH JJIEKTPHYECKOTO0 aBTOMOOWISI W Tak

nanee). OmpezneneHne CpeaHEH CKOPOCTU CKOJIbXKEHUS
Opycka WM IIapuKa IO  HAKJIOHHOW  IUIOCKOCTH.

OHpCIIeHeHI/Ie IIJIOTHOCTH TB épIIOFO TCIa. OHLITBI,




JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh pacTsKeHus
(medopmanuu) MPYKUHBI OT MPUIOKEHHOU CHIIBL. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKCHUS

OT Beca Tella ¥ XapaKTepa CONPUKACAIOLIMXCS TOBEPXHOCTEH

@usnyeckue SBICHHUA B INPUPOJAC: IPUMEPHI JBUKCHUS C

3.11 Pa3IMYHBIMH CKOPOCTSMH B JKMBOM W HEXHBOH HPHPOJE,
JeWCTBHE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OIIIUITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

Hasnenne t1BEpmoro tena. CrnocoObl yMEHBIICHUS U

YBCIUYCHUA NABJICHUSA

4.2

I[aBJ'ICHI/Ie rasa. 3aBHCHMOCTH JaBJICHHA TIa3a OT O6’béMa,

TEMIIepaTypbl

4.3

Hepenaqa JaBJICHUA TBépIII:IMI/I TCJIaMH, XHAKOCTIMU H

razamu. 3akoH Ilackans. [TneBMaTHUYeCcKre MalTMHEI

4.4

3aBUCHUMOCTh  JaBIEHUS  JKUJKOCTH  OT  [JIyOWHBI.
I'uapocratuueckuit mapanokc. CooOmiaromuecss COCY/IbI.

rI/II[paBJII/I‘leCKI/IC MCXAaHU3MbI

4.5

Atmocdepa 3emnu u armochepHoe naminenue. [IpuumHbI
CyIIECTBOBaHUSl BO3MYIIHOW 00070uku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOrO JaBJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3mepenne armochepunoro npasienus. [lpuGoper  mist

HU3MCPCHUMA aTMOC(I)epHOFO JaBJICHUA

4.7

I[eﬁCTBHe KUIKOCTH M ra3a Ha HOpr)KéHHOC B HHUX TCJIO.

BrrTankuBaromiast (apxumMenioBa) cuiia. 3akoH Apxumesna

4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTiueckue paboThI:

HccrnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMaA
MOTPYKEHHOM B JKUIKOCTh dYacTh Tena. OnpeaerneHue
BBITAIKUBAIOIICH CHUIIBI, JEUCTBYIOLIEH Ha  TeJo,
MOTPY’KEHHOE B KUIKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIBL, IEMCTBYIOLIEH HA TEJNO B KUIAKOCTH,

oT Macchl Tena. ONbIThl, TEMOHCTPUPYIOIINE 3aBUCHMOCTD




BBITAJIKUBAIOIIEH CUJIBI, ICMCTBYIOIIECH HA TEJNO B KUIAKOCTH,
OoT 00béMa MOrpyXEHHOM B MXUAKOCTh 4YacTU Tela U OT

IINIOTHOCTH KHUJIKOCTH. KOHCprTIpOBaHI/IC apeoMeTpa WU

KOHCTPYMPOBaHUE JOJIKH u olpezesieHue eé
Ipy30M0IbEMHOCTH
410 @duszuyeckue SBJICHUS B MPUPOAE: BIHSHHE aTMOC(HEpPHOro
' JTaBJICHUS HA )KMBOM OpraHu3M, IUIaBaHUE PBIO
TexHuueckue  yCTPOHCTBA:  COOOIIAIOIIMECS  COCY/BI,
411 YCTPOMCTBO  BOJOMPOBOJA,  THAPABIMYECKH  IIpecc,

MaHOMETp, OapomeTp, BBICOTOMEpP, IIOPIIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOIIHOCTD, OHEPT'UA

51 Mexanundeckas padbora
5.2 MexaHnueckasi MOILIHOCTb
53 [IpocTeie MEXaHU3MBI: pblyar, OJ0K, HAKJIOHHAS TIOCKOCTb.
' IIpaBuno paBHOBeCHs ppI4ara
5.4 [IpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKY
«3om0T0e TIPaBWIIO» MeXaHWKU. Koaddumument moie3Horo
5.5 neiictBuss MexaHu3MoB. [IpocTele MexaHM3MBI B OBITY U
TEXHHUKE
5.6 [ToTennmanpHast SHEPTUM TEJa, TOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sneprus
5 g [TonHass MexaHWuYecKas »>SHEpPrus. 3aKOH W3MEHEHUS U
' COXpaHEHMsI MEXaHUYECKON YHEPTUH
[TpakTyeckue paboOTHI:
Omnpenenenne padbOThl CHUIIBI TPEHUS HpPU PABHOMEPHOM
5 g JBIKEHUM Tella 10 TOPU30HTAJIbHOM  IOBEPXHOCTH.
' HccnenoBanue ycnmoBuid paBHOBecHs pbryara. M3mepenue
KIIJ] maknoHHOM muiockocTH. M3yueHne 3akoHa coXpaHEHUs
MEXaHUYECKON YHEPTUU
5.10 @uznyuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIE YEIOBEKA
TexHuueckne  yCTpPOWMCTBA:  pblyar, TMOJBWXHBIA U
5.11 HEMOJIBIKHBIA ONOKM, HAKJIOHHAs TUIOCKOCTb, IPOCTHIE

MEXaHU3MBI B OBITY




8 KVIACC

Kon Kon
IIpoBepsieMble 3J1eMEHTBHI COIePKAHUSA
pasneiia 3j1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE N10JIOKEHUS MOJIEKYJISIPHO-KMHETHUECKOW TeOpun
6.1 CTpoeHus BellecTBa. Macca U pa3mepbl MoJeKyi. OIBITHI,
' MOJTBEPKIAIOIIHE OCHOBHBIE MIOJIOKECHUS
MOJICKYISIPHOKMHETUYECKON TeOpUH
6.2 Mopenu TBEPAOTO, >XKUAKOTO M Ta3000pa3HOTO COCTOSIHHUI
' BemlecTBa. Kpucrammyeckue u amopHbIe Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, XKUAKOCTEH U TBEPIBIX TEJ Ha
' OCHOBE ITOJIO’KEHHH MOJICKYISIPHOKHHETUIECKON TEOPHH
6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemnnoBoe pacHIMpPEHHE U CKATHE
6.6 Temneparypa. CBsi3p  Temmeparyppl €O  CKOPOCTBIO
' TEIUIOBOT'O JIBUKEHMSI YaCTHUL]
6
6.7 Buytpennss sHeprus. CrnocoObl HW3MEHEHHs] BHYTpEHHEH
' SHEPIUu: Terjionepeaaya U CoBepIeHre padoThl
6.8 Buasl TemonepenauM: TEMJIONPOBOJHOCTh, KOHBEKIIUS,
' U3Iy4YeHue
6.9 KonngecTBo TemioTsl. Y aenabHas TEMI0EMKOCTh BEIIECTBA
TeruiooOMEH W TEIJIOBOE  paBHOBECHE. Y paBHEHHUE
6.10
TEII0BOro OanaHca
6.11 [lnaBneHne W OTBepAEBaHHE KPHUCTAUTMYCCKAX BEIIECCTB.
. VY aenbHast TEIUIOTA TUIABICHUS
[TapooGpazoBanue u kouaeHcarus. Mcmapenue. Kunenwue.
6.12 VaenpHass  TemioTa  mapooOpazoBaHHs.  3aBHCUMOCTh
TeMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTo JaBICHUS
6.13 BnaxuocTs Bo3ayxa




6.14

9Hepr U1 TOIIJIUBA. YI[GJII:HZUI TCIJIOTA CTOpAaHUA

6.15

[Tpununs! pabotel TemnoBsix asurarenei KIIJ] TemmoBoro
asurarens. TeruioBble IBUraTreny M 3aliuTa OKpPYKAroLeh

cpenbl

6.16

3aKOH COXpAHEHMs] M IPEBPALLEHUS DHEPIMU B TEIJIOBBIX

mnmponeccax

6.17

[TpakTuyeckue pabOTHI:

OnbITel 110 OOHAPYKEHUIO AECUCTBUS CHJI MOJIEKYJSIPHOTO
IIPUTSKEHUS.

OnpIThl MO BHIPALIMBAHUIO KPUCTAJUIOB MOBAapEHHON COJU
WIM caxapa.

OnbITel 10 HAOJIIOACHUIO TEMJIOBOTO PACIIUPEHUs Ta3oB,
JKUAKOCTEN U TBEPJIBIX TEI.

Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE MINPHUIIA.
OnpIThl, JAEMOHCTPUPYIOIME  3aBUCUMOCTb  JIaBJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus WM OXJIAKICHHUS.
IIpoBepka runore3sl JUHEHHOW 3aBUCUMOCTH  JUIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEMIEPATYPHI.

HaOnroneHune wu3MEHEHUsT BHYTPEHHEH SHepruu Tena B
pesyibTare Terionepeaayt U paboThl BHEIIHUX CHUIL.
HccnenoBanue sIBIE€HUS TEIUIOOOMEHAa MpPH CMEUIMBAaHUU
XOJIOAHOW U ropsiuei BOJBI.

OnpeneneHue KOIUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOH
IPU TEII000MEHE ¢ HarpeThiM METAJUINYECKUM LIMJINHAPOM.
Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npoiecca uCHapeHus.

OmnpeneneHre OTHOCUTENIBHOM BIaXKHOCTH BO3yXa.

OHpCIICHCHI/Ie yHCHBHOﬁ TCIJIOTHI IIJIaBJICHUA JIbAA.

6.18

dusznueckue  SBICHUS B  INPUPOJIE:  MOBEPXHOCTHOE
HATSHKEHHUE M KalWJUIIPHBIC SIBICHUS B MPUPOJIE, KPUCTAILIBI
B mpupone, uzinydenue CoiHIa, 3aMep3aHHe BOJOEMOB,

MopcKHe Opu3bl; 00pa3oBaHHe pOChl, TyMaHa, WHesl, CHETa.




6.19

Texnuueckue YCTPOMCTBA: KaIUJUISPBL, IIPUMEPBHL
UCIIOJIb30BAaHUSl KPHUCTALUIOB, JKUJKOCTHBIM TEPMOMETD,
JATYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, IICUXPOMETP, IapoBas TypOWHA, IBUTATEIb

BHYTPEHHETO CTOPaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanys Ten. J{Ba poaa 3JIeKTpUUECKUX 3apsIOB
B3aumopeiictBue  3apsbkeHHbIX — Ten.  3akoH  Kysnona
7.2 (3aBUCHMOCTh CWJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3apsi/10B U PACCTOSTHUS MEXTy TEJIaMHU)
Onexkrpuueckoe mnoje. HanpsEHHOCTh  AJIEKTPHUECKOTO
7.3 nosyis. [lpuHIMn cynepno3uuuu JIEKTpUYecKuX mojeil (Ha
KaueCTBEHHOM YPOBHE)
Hocurenun  snekTpuyeckux  3apsiioB.  DJIEMEHTapHbII
7.4 anexkTpuyeckuil 3apsa. Crtpoenue artoma. [IpoBoaHukH u
JUBJIEKTPUKU
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- DNEeKTpUUECKHUM TOK. Ycenosus CYyILIECTBOBAHUSA
' AIIEKTPUYECKOT0 TOKA. MICTOUHHMKYN MOCTOSITHHOTO TOKa
27 JleficTBUSI SJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XHMHUUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
- Onektpuueckas nenb. Cwia  Toka.  DJIEKTpUUECKOE
' HanpsbKEeHUe
29 ConpoTuBieHre NPOBOJAHMKA. YAEIbHOE COINPOTHUBIIECHUE
' BElIECTBA
7.10 3akon Oma aJ1g y4acTka 1enu
ITocnenoBarenbHOE U NapajuIeIbHOE COEIMHEHNE
7.11
MIPOBOJHHUKOB
PaboTa 1 MOIIHOCTB 3NIEKTPUYECKOTO TOKA. 3akoH JIkoyns —
7.12
Jlenna
7.13 OJneKTpuyeckue Uenu W MOTPEOUTENTH  BJIEKTPUYECKOil




sHepruu B ObITy. KopoTKkoe 3aMbIkaHue

IlocTtossHHBEIE MAarHuThl. B3auMoJIeNCTBUE MOCTOSHHBIX

7.14
MarHHuTOB
MarnutHoe mojie. MarauTHoe 1mojie 3eMiId U €ro 3HAaUCHHC
7.15
IUIS JKA3HU Ha 3eMiie
216 Oneir Opcrena. MarHuTHOE TOJE 3JIEKTPUYECKOrO TOKA.
' [IpuMeHeHue 371eKTPOMArHuTOB B TEXHUKE
JlelicTBU€ MAarHMTHOTO IIOJS HA IPOBOJHHUK C TOKOM.
217 DJNIEeKTpOABUTaTENIb TOCTOSHHOTO TOKa. Vcmonp3oBaHue
' ANIEKTPOJIBUraTeiaeii B TEXHUYECKHX YCTpPOWCTBaX M Ha
TpaHCHOPTE
Onbitel @apajnes. SIBneHue >J€KTPOMAarHUTHOM MHIYKIUU.
7.18
[IpaBuio Jlenna
Onexrporenepatop. CrnocoObl MONY4YEHUS AIEKTPUUYECKOM
7.19 SHEPTUH. DIIEKTPOCTAHIIMH Ha BO3OOHOBISEMbIX HCTOYHHKAX
SHEPTUU
[TpakTrueckue pabOTHI:
OnbITel O HAOIIOMCHUIO AJIEKTPHU3ALUUA TEJl MHIYKIHUEH U
MIPU CONMPUKOCHOBEHUH.
UccnenoBanue  [€MCTBUS  DIIEKTPUYECKOTO  MOJS  Ha
MIPOBOJIHUKY U TUDJIEKTPUKH.
CbOopka u mpoBepka pabOTHl DJIEKTPUUECKOW  IemH
IMOCTOSTHHOTO TOKA.
290 W3mepenne u peryaupoBaHue CUIIbI TOKA.

W3mepeHue U peryampoBaHue HANPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepes
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPAa U HAIpPSHKEHUS Ha
pesucrope.

OnbIThl, AEMOHCTPHUPYIOLINE 3aBUCHMOCTH 3JIEKTPUYECKOTO
COTIPOTHUBJICHUSI TIPOBOJHHWKA OT €ro JUIMHBI, IIJIOMIAI!
MOTIEPEYHOr0 CEUEHHUs U MaTepuaa.

HpOBepKa ImpaBujia CJIOXKCHHUA HaHpH)I(eHI/II‘;I npu




MOCJEAOBATEIbHOM  COCOUHEHUM  JIByX  PE3UCTOPOB.
IIpoBepka mpaBwia Juisi CWJIBI TOKa IpPU HapajIeIbHOM
COEIMHEHUU PE3UCTOPOB. Onpenenenue paboThI
JNEKTPUYECKOTO  TOKA,  MAYIIETO  4Yepe3  PEe3UCTop.
Onpenenenue MOIIHOCTH JJIEKTPUYECKOTO TOKa,
BBIICIISIEMOM Ha pesuctope. MccnenoBanue 3aBUCUMOCTH
CUJIbl TOKA, MAYLIErO 4Yepe3 JaMIIOuKy, OT HalpsDKEHHsS Ha
Hei. Omnpenenenne KIIJ[ wnarpeBarens. HWccnenoanue
MarHUTHOTO  B3aWMOJICHCTBUSA TOCTOSIHHBIX ~ MAarHUTOB.
N3yuenne MarHuTHOrO IOl OCTOSIHHBIX MAarHUTOB MPU UX
oO0veauHeHun u pazgeneHuu. lccrnegoBanue neicTBUsS
ANIEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpesky. OTBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI B3aUMOJCHCTBUSA
KaTYUIKU C TOKOM U MarHuTa OT CHJIbI TOKa U HalpaBJICHUS
TOKa B KaTywmke. M3yueHue neicTBUS MarHUTHOTO IOJS Ha
MIPOBOJHKK ¢ TOKOM. KOHCTpyHpOBaHUE U U3Y4YCHHE PaOOTHI
anexrpoasurareis. M3mepenue KIIJ[ anekTpoaBurarenbHON
ycTaHOBKH.  ONBITBI [0 HKCCIACAOBAHUIO  SIBJICHUS
ANEKTPOMArHUTHOM MHIYKUWU: HUCCIEIOBAHUE HW3MEHEHUI

SHAYCHUA U HAIIPABJICHUA WHAYKIIMOHHOI'O TOKa

du3nueckue sSIBJICHUS B IpUPOAC: IJIICKTPUICCKHUC SABJICHUS B

atMocdepe, FIEKTPUISCTBO KUBBIX OPTraHW3MOB, MAarHUTHOE

r2l nosie 3eMJId, JApeid MOIIOCOB, POJIb MAarHUTHOTO TOJISI JJIst
KHU3HHU Ha 3eMiie, OJISIPHOE CUSIHHE

TexHudyeckne  yCTpPOWCTBA:  DJIEKTPOCKOI,  aMIEpPMETP,

BOJIETMETP, pEeOCTaT, CYETYMK OHIEKTPUUYECKON HHEPIuw,

_— 3JIEKTPOOCBETUTEIbHBIE npudopHl, HarpeBaTteibHbIe

. AIEKTPONPUOOPHI (mpumeps), 3JIEKTPUYECKHE

peOXpaHUTENH,  DJIEKTPOMArHUT,  3JEKTPOABHUTaTENb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOT'O TOKA




9 KIIACC

Kon Kon
[IpoBepsiemble 371EMEHTHI COAEPIKAHUS
pasnena AJEMEHTA
MEXAHUYECKUE SABJIEHUA
8.1 Mexanuveckoe nBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBUXKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHENHOE JBUKEHUE
8.4 HepaBnomepHoe mnpsimonuHeHoe aBmwxkeHue. CpeaHsas u
' MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JABUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKEHUE
8.6 CBobOonHoe magenue. OnbITel [ anwies
PaBHOMeEpHOE nBH)KEHHE IO OKpYX)HOCTH. llepron u yacrora
8.7 oOparreHusl. Jlunetinas u yriaoBas CKOPOCTH.
LlenTpOoCcTpeMUTENEHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroToHa
8 8.10 Tperwnii 3akon HeroToHa
8.11 [TpyHIMI Cynepno3uIuu CHIl
8.12 Cuna ynpyroctu. 3akoH ['yka
513 Cuua TpeHusi: Cujla TPEHHS CKOJIbKEHUS, CHJIa TPEHUS TTOKOS,
' JIpyTUe BUJBI TPEHUS
814 Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHsI. Y CKOpEHUe
' CBOOOHOTO MAJACHUS
815 JBuwxenue mnaner Bokpyr Comnna. IlepBas kocMmuueckas
' ckopocTb. HeBecoMOCTh M eperpy3ku
PaBHOBecne wmatepuanbHOW TOUYKH. AOCONMIOTHO TBEPIOE
8.16
TEJO
817 PaBHOBecHe TBEPAOTO TEIA € 3aKPEIIEHHON OCBIO BpaIICHUS.
' MowmenT cuibl. LleHTp TsbkecTn
8.18 Nmnynbce Tena. M3menenne ummyinbca. UMmynbc criibl
8.19 3aKOH COXpaHCHHSI HMITYJIbCa




8.20

PeakTuBHOE IBHXKEHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

Pabora cun Tspkectu, ynpyroctd, TpeHus. CBS3b SHEPrUH U

paboThI

8.23

HOTGHL{I/IaJIBHaH SHEPIuUa TCI1a, HoAHATOIO Hazg

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUS CKATON TPYKUHbI

8.25

Kunernueckas OHCPIHU. TeopeMa 0 KHHETHYECKOM OHCPIUH

8.26

3aKkoH COXpAaHCHUA MEXaHUYEeCKOH OHEpPIrun

8.27

[TpakTuyeckue paboOTHI:

OnpeneneHne CpeaHel CKOPOCTH CKOJIBKECHHS Opycka WIIH
JBUKEHHS [IapUKa M0 HAKJIOHHOHN miockocTu. OnpeneneHue
YCKOpEHUA TCJIa IIPU PAaBHOYCKOPCHHOM JIBWIXCHHUU 110
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM  IIyTM  OT  BPEMEHHU  IIPU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4allbHOW CKOPOCTH.
IIpoBepka runoTessl: €ciau NPy paBHOYCKOPEHHOM JIBMKCHUHU
0e3 HaYaJIbHOW CKOPOCTHU ITyTHU OTHOCSITCS KaK PsiJi HCUETHBIX
4yycell, TO COOTBETCTBYIOIIME IPOMEXYTKH  BpPEMEHHU
OJINHAKOBBHI.

HCCJ’IC}IOBaHI/Ie 3aBUCUMOCTH CHJIbBI TPCHUSA CKOJIBXCHUSA OT
CUJIBI HOpMaJbHOTO AaBieHus. Onpeaenenue kodpduirenTa
TPCHUSA CKOJILXKCHUS. OHpC}IGJ’IeHI/IC JKECTKOCTH IMPY>XUHBI.
Onpenenenne paObOTHI CUJIBI TPEHUS TMPU PABHOMEPHOM
JABHUXKXCHUU TEIa 1o FOpI/ISOHTaJ'II)HOI\/JI IMOBCPXHOCTH.
Omnpenenenne paboOThI CUIIBI YIIPYTOCTH MIPU MOABEME TPY3a C

HUCITIOJIB30BaHHUECM HCIIOABHIKHOI'O M ITOJABHUXKXHOI'O OJIOKOB

8.28

du3nueckue SBICHUS B nopupoac: IPUIWBBI W OTJIUBBEI,
JABMKCHUC  IINIAHET ConHeyHOH CUCTCMbI, PCAKTUBHOC

JABVKCHUC )XHUBBIX OPTraHU3MOB

8.29

Texumueckne YCTpOI\/'ICTBaI CIIMAOMETP, JAaTUUKHU ITOJIOKCHUA,

pacCTodHud U YCKOPCHUSA, PAKCTLI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenbHoe JABHOXKCHUC. OcHOBHBIC XapaKTCPUCTHUKU




KOJIeOaHM: IEPHO/I, YaCTOTa, aMILUTHTY/a

9.2

MaremaTuyeckuii U NpyXUHHBIA MasTHUKHU. [IpeBpaiieHue

SHEPTUH MMPHU KOJIeOATETLHOM JIBHIKEHUN

9.3

3aryxatomume  kojeOaHus. BpIHyXIeHHble — KoJeOaHus.

Pe3onanc

9.4

Mexanuueckue BOJHBL. CBOWCTBA MEXaHHUYECKUX BOJIH.
[IpononbHbie W TmONEpedHbIe BOJHBL JlIMHA BOJHBI U
CKOpPOCTh €€ pacrpocTpaHeHus. MexaHWYeCKUe BOJIHBI B

TBEPAOM TeJIE, CEICMUYECKUE BOJIHBI

9.5

3Byk. [')pomMKoCTh 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

WHu¢pa3Byk U yiabTpa3ByK

9.7

[TpakTuyeckune paboOTHI:

Onpenenenue Y4acTOThI u nepuo/a KosebaHuit
MaTEeMaTUYECKOT0 MasiTHUKA.

Onpenenenne 4acToThl U Mepuoaa KoneOaHU MPYKUHHOTO
MasTHUKA

HccnenoBanue 3aBUCHUMOCTH nepuozaa Kosie0aHuit
MIOJIBELLIEHHOTO K HUTH Ipy3a OT AJMuHbI HUTU. MccrienoBanue
3aBHCHMOCTH Tepro/ia KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHMOCTH TIepHo/ia KojieOaHu
rpy3a, NOJABEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npyxuHbl. M3mMepenne yckopeHust cBOOOIHOTO MaieHus

9.8

®du3nueckue SBICHUS B npupoac: BOCIIPUATHEC 3BYKOB
JKHMBOTHBIMHU, 3CMIJICTPSACCHUC, celicMHUYEeCKHe BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHudyeckne  yCTpOMCTBA:  3XOJOT,  HUCIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

3J'ICKTpOMaI‘ HUTHOC  IIOJIC. 3HCKTpOMaFHI/ITHLIC BOJIHBI.

101 CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJH

10.2 [[kana 31eKTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas mnpupojga cBeta. CKOpOCTh  CBeTa.
' BonHoBBIE CBOMCTBA CBETA

10.4 [TpakTuyeckue paboOTHI:




N3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO
MOOMIIBHOTO TenedoHa
dwusnyeckue SBICHUS B MPUPOJAC: OMOIOTHUECKOE JCHCTBHE
10.5 BUJIUMOTO,  YJIbTPAPUOJETOBOTO W PEHTTCHOBCKOTO
M3JIyYEHUN
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast Mmoniens cBera. MICTOUHMKH cBETa
11.2 [IpssMonrHEITHOE pacpocTpaHeHNe CBETa
Otpaxxenue cpera. Ilnockoe 3epkano. 3aKOH OTpPaXKEHHS
11.3
cBeTa
114 [Ipenomnienue cBera. 3akoH npenomieHus cBera. [lonHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop nydeit B TMH3E
116 OnTtuueckast cucrema (QoroammapaTa, MHKpPOCKONa U
' TEJIECKOTIA
117 [maz kak omnrTWyeckas CUCTeMa. bIW30pyKOCTh U
' JAIbHO30PKOCTh
11 118 Pasnoxxenune Oemoro cera B crmekTtp. OmnbiTel HbloToOHA.
' CrnoxeHune CIeKTPaTbHBIX IIBETOB. Jlucepcus ceeTa
[TpakTiueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yrjia OTPaKEHUS CBETOBOTO
Jqyda OT yriia majieHusl.
W3ydyeHne XapakTepUCTHK H300pakeHHs TpeaMeTa B
TUTOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH YTJia MPETOMIIEHUST CBETOBOTO
11.9 Jly4a OT yrJia maJicHUus Ha TPAHUIIE «BO3yX — CTEKJIIO».
[Toryuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenerne GOKYCHOTO PACCTOSIHHUS M ONTHYCCKOW CHITBI
coOuparoIIeii TMH3BL.
OMBITHI TI0 PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.
OmeITEl 1O  BOCHOPUSITHIO I[BETA TMPEAMETOB TMPH UX
HAOJTIOICHUU Yepe3 IIBETOBBIC (PUITBTPBI




dusnyeckue sABJICHUS B pupoje: 3aTMeHust CosHia u JIyHbl,
11.10 [[BETa TeJ, ONTHUYECKHE sBJICHHUA B arMocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)
1111 TexHuuyeckue ycTpoWCTBa: OYKH, MEPUCKOMN, (QoToarmmapar,
' ONTHUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 OmnsiTel Pe3epdopaa u mnanerapuas mMoaens aroma. Mozaenb
' aroma bopa
199 Hcnyckanne u TOrJOLIEHHE cBeTa aTOMOM. KBaHTBHI.
' JInHenyaTpie CIEKTPhI
12.3 PannoaktuBHOCTE. Allb(a, 6eTa- U raMMa-u3TydeHUs
194 Ctpoenue atomHoro sjapa. HykioHHas Mojaenbs aTOMHOTO
' anpa. U3oTomsl
195 PanuoaktuBHble mpeBpamenud. llepuon  momypacnaga
' ATOMHBIX sI7IEP
s Snepuble peaknuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO H
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b Macchl U SHEPTUU
128 Peaknun cuHTe3a u neneHus spep. VCTOUHMKM SHEpruu
12 ' ConHua u 3B€31
129 Snepnas sHepreTuka. JleficTBUE palOaKTUBHBIX WU3Jy4YECHUN
' Ha )KUBbIE OPTaHU3MBbI
[TpakTudeckue paboTHI:
HaGnronenne  CrUlOMIHBIX W JIMHEWYATBIX  CIEKTPOB
12.10 W3IIy4EHHUS.
UccnenoBanue TPEKOB: U3MEPEHHE JHEPTUM YACTHUIIBI 10
TOpMO3HOMY TIyTH (TI0 (hoTOrpadusim).
N3mepenne pagnoakTuBHOTO poHA
@usznueckue  ABIEHMS B INPUPOJE:  €CTECTBEHHBIN
1911 paZMOaKTUBHBIN (OH, KOCMHUYECKHE JIY4YH, PaJHOAKTUBHOE
' W3JIy9CHUE MIPUPOTHBIX MUHEPAJOB, JIeHCTBHE
PaAMOAKTUBHBIX U31y4YEHUN HA OPTraHU3M UYeJIOBEKa
1912 TexHUYeCKUEe yCTpPOMCTBA: CHEKTPOCKON, WHAMBUAYATbHBIN
' JI0O3UMETp, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKHUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUCHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu30oBaTh CBOWCTBa Tel, (U3NYECKHUE SBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
coOIOIeHHsT MPaBMII O€30MacCHOTO TpyAa: HaOMIoJeHUE (HU3HUIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpoueccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJISATh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTb IPUHLMINGI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHe UCHONb30BaTh 3HAaHUS O (U3MUYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKCHHNA (UMUK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYEHHOW WH(POpPMAIIMM HAa OCHOBE UMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHuid HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNutepuer; BiameHue 0a30BbIMM  HABBIKAMH  IIpeoOpa3zoBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe pABmxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBUIKEHUSI
PaBHomepHOoe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. Dopmyna
1.2 JUTS1 BBIYMCIICHUS CPEIHEH CKopocTH: V = S/t
PaBHOMEpHOE NpsAMONIMHENHOE NBU)KEHHE. 3aBUCUMOCTb KOOpPAMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKCHHUS:
13 xX(1)=x,+vt
I'padvkn 3aBHCHMOCTH OT BpPEMEHH MJI MPOCKIIMH CKOPOCTH, MPOCKIHH
MepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO IBUYKEHMUSI:
2
Sy} =Vg, *f+ay* ;
2
@opMynbl Uil TPOEKIMU MEPEMEILIEHUs], TPOEKIIUH CKOPOCTH U TPOEKIIUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 -Sx(f)=90x'f+“x'5-
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zza:rsrc
I'paduku 3aBUCUMOCTH OT BpPEMEHHU I MPOEKIIMH YCKOPEHHS, MPOCKIUU
CKOPOCTH, MPOEKIHMH MEPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBobognoe manenue. dopmyibl, ONuChIBarOIIME CBOOOJHOE MaJieHUE Tela
1.5 [0 BEPTHKAIU (JBUKEHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJIi NPOEKIHU YCKOPEHWS,




MPOCKIIUA CKOPOCTH W KOOPJAMHATHI TMPU CBOOOJHOM IIaJICHUM Tela IO

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasienue
CKOpOCTH.

@opmyiia 1Sl BBIYMCIECHHUS CKOPOCTH YEPE3 PAANyC OKPYKHOCTH U NEPUOM

oOparieHus:
27R
L=
T

LenTpocTpeMurenbHoe yckopenue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

1.6 yckopeHus. @opMyiia I BBIYMCICHUS] YCKOPEHUS:
2
a. — L
"R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
v = !
T
Macca. ITnorHocts Bemecta. @opmyra i BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIbI,
JEUCTBYIOIIEH Ha TEJIO0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-F,
1.12 Tpenue 1Mokos U TpeHUE CKOJIbKeHMs. Dopmyna Mg BBIYUCICHUS MOIYJIS




1.13

1.14

CHJIBI TPCHUSA CKOJIBXKCHUS:

szp-;"-f

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTCHHEC. 3aKOH BCEMHUPHOI'O TATOTCHUA:

iy -5
F=G.—L1_2
R
Cuna TspkecTH. Y cKopeHHe CBOOOHOTO HaIeHHs.
®opmyna Juist BBIUMCIEHUS CUIIbI TSXKECTH BOJIM3U MMOBepXHOCTH 3emin: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTth u MEeperpy3Kn

1.15

Nmnynbee Tena — BekTopHas puznyeckasi BeIMYUHA.
p=mi

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
p=nyUy +n, Ly =const
PeaxkTnBHOE ABMKEHITE

Mexanunueckas padota. @opmMyria JJisi BHIYUCICHUS paOOThI CHJIBI:

A=Fscosc

MexaHnn4deckasi MOIIIHOCTb:

nv=24
I

Kunertnueckas n NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM OHCPTHHU:




IJE)E
By

Teopema 0 kuHeTHUeCKOU dHEprun. PopmMyra s BIYUCICHUS

MIOTEHLIMAJIbHON YHEPIUH TENA, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dHeprus:

E=E. +E »
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysia /s 3aK0Ha
COXpPaHEHUS MEXaHUYECKOI HEepPTUr B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBparteHne MeEXaHUUYECKON IHEPTUU MTPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poryar. MomenT cuibl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBINA 0110ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'mapocraTnueckoe AaBJIEeHUE BHYTPH KUIKOCTH.
®opmyra 1715 BBIYUCIIEHUS JaBI€HNUS BHYTPU KHUJIKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
193 3akoH Apxumena. Dopmyna Ui ONPEACIICHUS BBITAIKUBAIOIIEH CHJIBI,

,Z[CﬁCTBymH.ICﬁ Ha TCJIO, HOFPY)KéHHOC B XXUJAKOCTBb UJIM T'a3:




1.24

F A T pgv
VCJIOBI/IC IIJIaBaHUA TCJia. HﬂaBaHI/Ie CyﬂOB nu B03I[yXOHHaBaHI/Ie

Mexannueckue kojeOaHUs. AMIUIMTYIA, MEPUOJ M YacTOTa KoJeOaHHIA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUNA:

1.25

1.26

1.27

1.28

MaremaTuyeckuii M NPYKUHHBIA MasATHUKH. [IpeBpailileHre sHEpruu mnpu

KOJIeOaTeIbHOM JIBUXKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

MexanndecKkre BOJIHEL. HpO,Z[OJ'IBHBIe " IMOICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

A=v-T

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPY>XKUHBL; KO3((UIIMEHTa TPEHUS CKOJIBXXEHUS; PAa0OThI CUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpEIHEN CKOPOCTH JABMKEHUS OpYyCKa 110 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUH MO HAKIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojiebaHM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl W Iepuoaa
Kose0aHUH MPYXKMHHOTO MasTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HETOJBI)KHOTO 0JioKka; paOOThl CWJIBI YIOPYrocTH NpU MOABEME TIpy3a ¢
IIOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHON
4acTU Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BbITAJIKMBAIOIIEH
CWJIBI OT MAacchl Tejla; CHJIbI TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMaJbHOI'O
JaBJIEHUS M OT poJa IOBEPXHOCTH; CWJIBI YIPYroCTH, BO3HUKAIOIIEH B
Npy)XHHE, OT CTeNeHH AedopMay NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHa Hampapisioule; nepuoda (YacTOThl) KoJieOAHUN HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Mepruoja KojieOaHuil Npy>KHHHOTO MasiTHUKa OT
Maccel TIpy3a M IKECTKOCTU MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCUMOCTH

nepuona KOJICOAHMI HHMTSHOIO MasSTHHKA OT MAacChl rpysa. HpOBepKa




YCIIOBHUSI paBHOBECHS pblyara

Qusuueckue sAereHus 6 npupooe. TIPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOW M HEXMBOM NIPUPOAE, NCUCTBUE CUIBI TPEHUA B

IpupoaAC M TEXHHUKE, MNPUIMBBI U OTIHBbI, IBHXXCHHC ILIAHCT ConHeunon

1.30 CHCTEMBbl, PEaKTUBHOE JBIKCHHE >KHMBBIX OpPIaHW3MOB, pBHIYard B TeIe
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOTro JIaBICHUS Ha )KMBOI OpraHu3M, IJIaBaHUe
pBIO, BOCHPHATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHHE, CEHCMUYECKHe
BOJIHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoucmea. CIUIOMETp, JaTUUKU IOJIOKEHUS, PACCTOSHUSA U
YCKOPEHHUs, AMHAMOMETp, MNOJIIMIIHUKH, PAKeThl, pblyar, HOJABM)KHBIM MU

131 HETOJBMKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, IPOCThIE MEXAaHU3MBI B OBITY,

' cooOuiaromecs cocyabl, yCTpOMCTBO BOJOIPOBO/IA, THAPABINYECKH ITpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, HXOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOpHUH CTPOCHHUS

2.1 BemectBa. Mojenu TBEPIOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUMN
BenlecTBa. Kpucramuimyeckue u amopHele Tena

5 JlBrxkeHue yacTull BemiecTBa. CBs3b CKOPOCTH JIBUXKEHMS YaCTHUIl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mupQy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sueprus. PaGora u Teruonepenadya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN HEPrUU

2.7 Bunpl Temonepeaaun: TEIIONPOBOTHOCTh, KOHBEKITUS, U3ITyICHHE
Harpeanne u oxnaxaenue Tten. KoaudectBo TemnoTel. Y naenbHas
TEIIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEeHHUs PHEPTUU B TEIUIOBBIX IMpoIEccax. YpaBHEHUE TEIIOBOTO
29 OanaHca:

O +0,+..=0




2.10

Ucnapenue u xonaeHcauus. MI3MeHeHUe BHYTPEHHEH SHEPrUU B MPOLIECCE
ucrapeHuss W KoHjaeHcauuu. Kumenue KHUIKOCTH. YenbHas TeIoTa

napoo6bpazoBanus: L = Q/m

211

Bnaxnoctn BO3ayXa

2.12

2.13

[InaBnenve u xpucraumzanus. l3MeHeHue BHYTpEHHEH »SHEPruu MpH

IUIaBJICHUU U KPpUCTAJUIU3AallH. YIIGHBHEUI TCIIJIOTA I1JIaBJICHUA:

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

roruBa: ( = Q/m

2.14

[Tpunnume! paboTe! TermioBeix Asuratenei. KT/ TemioBoro qsurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTM  METAUIMYECKOTO  LIWJIMHJPA;
KOJIMYECTBA TEIUIOTHI, IIOJyYEHHOIO BOJOM KOMHATHOM TEMIIEpaTyphl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIyIIEH HArpeTblii IWINHJD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArPEThIM LWJIMHIPOM, IIOCIE OIYCKAHMS
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTEIBHOM BIAXKHOCTH BO3/1YXa;
YOEIBHOM  TEIUIOTHl  IUIaBJIEHMS Jbaa. McecinenoBanue  M3MEHEHMS
TEMIIEPATyphbl BOABI NPU Pa3IMUHBIX YCIOBUSX; SBJIEHUS TEII00OMEHa MpHU

CMEIIMBAaHUH XOJOIHOHN U FOqueﬁ BOJBI; IpoHecCa UCIIApCHUA

2.16

2.17

3.1

Qusuueckue sA6nenus 6  npupode:  TIOBEPXHOCTHOE  HATSDKEHHE U
KaNWJUISIPHBIE SIBJICHUS B MPHUPOJAE, KPHUCTAUIBI B MPHUPOJE, H3ITYUCHHE
ConHna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, UHesl, CHera

Texnuueckue  ycmpoticmea:  KaWJULIPbl, TNPUMEPHI  MCIOJIb30BaHUSA
KpUCTAJIJIOB, JKUJKOCTHBI TEpPMOMETp, AAaTYUK TeMIIepaTypbl, TepMocC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,
JIBUTATEIb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onektpuzanys Ten. [[Ba Buia dIeKTPUIECKUX 3apsiioB




3.2

B3anmoneiictBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa
34 Onexrpuueckoe nojue. Hampsx€HHOCTh 3nekTpuueckoro mnousd. ITpuHumn
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenun snektpuueckux 3apsaoB. [leficTBHE 3JI€KTpUYECKOro IOJs Ha
aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUANIEKTPUKH
[TocTostHuBIN 3nekTpuyeckuid TOK. JlelcTBust snekTpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.
3.6 I =q/t,U=A/
DIEeKTPUYECKOE COMPOTUBIIEHUE. Y AEIBHOE FIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenpHOE COEIMHEHHE POBOAHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOTO CONPOTUBIICHHUS:
U =U;I=1+I; rR=5,
2 2 -
CMmeniaHHbIe COEJUHEHUS IPOBOIHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
2
3.11 O=I"-R-t
3.12 OneiT Opcrena. MarHuTHoe Iosie IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum
MarHuTHON MHAYKIIMH
313 MarauTHOE MOJie TMOCTOSSHHOIO MarHuTa. B3auMonelcTBue MOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBrE MarHUTHOT'O TIOJIS1 HA POBOJHUK C TOKOM




3.15

OnbiTel @apazes. SABiaeHue 35eKTpoMarauTHOM nHAyKuu. [Ipasuino Jlenma

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIIEHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IMPOBOJIHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHUKA, IUIOLWIAIU €ro
MOTIEPEYHOT0 CCUCHHSI U YACIBLHOTO CONTPOTHUBIICHUSI.
IIpoBepka  mpaBwia A DJIEKTPHUECKOTO  HANPSDKEHUS  TIPH
MOCJICIOBATEIbHOM ~ COCIMHEHWH IPOBOJHUKOB, TMpaBWJIa ISl CHJIBI
AJIEKTPUUYECKOTO TOKa TMPH TNapajyIeNbHOM COCAMHEHUH IPOBOJHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue A6NeHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKMUBBIX OPraHU3MOB, MAarHUTHOE ToJe 3emiu, Jpeid
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIepPMETP, BOJIBTMETP, PEOCTarT,
CUETUMK DJICKTPUYCCKOW OSHEPIHH, DIIEKTPOOCBETHTEIBHBIC MPHOOPHI,

3.18 HarpeBaTelibHbIE 3IEKTPOIPUOOPHI (mpuMepsI), 3JIEKTPUYECKHUE
MPEIOXPAaHUTEIH, AJIEKTPOMArHUT, AJICKTPOJBUTATENb TOCTOSHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmonenb cBeta. [IpsMonrHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA

3.23 Jucnepcus cBera

394 JIunza. Xop mydeii B mun3e. @okycHoe paccTosHue TMH3bL. OnTHYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuoopsI
Ipaxmuueckue pabomul
W3mepeHune onTuYecKoi CHIlbl coOMparoIielt TUH3bI; POKYCHOTO PacCTOSHUS

3.96 coOuparomield JUH3BI (IO CBOWCTBY paBEHCTBA pPa3MEPOB TMpeaMmeTa H

1/1306pa>i<eH1/1;1, Koraa nmpeaAMeET pacioOJIOKCH B JBOMHOM (bOKy'CC), IIoKa3aTeJid
IMPECIOMJICHUS CTECKIIA.

HccnegoBanue CBOMCTBa 1/1306pa>1<eH1/1;{, MOJIY4YCHHOTO C IIOMOUIBIO




coOuparomield TUH3bI; U3MEHEHUs! (POKYCHOTO PacCTOSHUS JBYX CII0KEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa IPEJOMJIEHUSI CBETOBOIO Jy4a OT yIjla NaJeHUs Ha

IrpaHuIC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3armMeHus CoaHIa HYHLI, OoBE€Ta TECI,

32! OINITUYECKHUE SBJIEHUS B arMoc(epe (uBeT HeOa, pedpakuus, pagyra, MEPax)
328 Texuuueckue ycmpouicmea: OUYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
i1 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-usznydeHus. Peaknuum ambda-u
' OeTa-pacnajga
42 OmnwiTel Pesepdopaa mo paccesnuto anbda-yactuil. [lmanerapuas monenb
' aroma
4.3 CocraB atromHoOro sipa. 3oTomsr
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO YUCEI
Qu3zuyeckue s6NeHUss 8 Npupoode: ECTECTBEHHBIH paJUOAKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOAKTUBHOE H3JIY4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX M3ITy4YE€HUI Ha OpraHU3M YeJoBeKa
47 Texuuueckue ycmpoucmea: CHEKTPOCKON, WHANBUAYAIbHBIH JTO3UMETP,

kamepa BunbcoHna, syiepHasi sHEpreTuKa
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