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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHusd (10 Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATENbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISIETCS CUCTEMOOOPA3yIOIIUM /711 €CTECTBEHHOHAYUHbIX YUeOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeIoCTaBlIsieT Hauboyiee SCHbIE OOpas3lbl TPUMEHEHWS HAyYHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e MHTEPIPETUPOBATH JAHHBIC U UCIIOJIH30BATh HAYUHBIE TI0KA3aTEIHCTBA
JUTS TIOJTyY€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®enepanuu, pealnu3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
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Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nexadps 2019 r. Ne [1K4BH).

Henan nzyyenus Gpuankm:

e IPUOOpPETEHHE UHTEpPEca U CTPEMIICHHsS OOYyYalolUXCcs K HaydHOMY
U3YUYCHUIO TMPUPOJBI, PA3BUTHE HMX MHTEIUICKTyaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe MO3HaHWS U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHUE MPEACTABICHUA O pOJM (PU3MKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMPEACTAaBICHUM O  BO3MOXKHBIX  cdepax  Oynyuien
npo(hecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalpaBJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

e IpUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

¢ OCBOGHHE METOJOB pELIEHUS MPOCTEHUIINX PpacUETHBIX 3amad ¢
UCITOJIb30BAaHUEM puznyeckux MOJEIIEH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUU HAOIIOAATh MPUPOJHBIC SBJICHUS U BBIMOJHATH OIbITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThHl ¢ HHPOpMaLMEH (U3HUECKOro COAEpH aHus,
BKJIIOYAsi HMH(POPMALIUIO O COBPEMEHHBIX AOCTHXKEHUAX (U3UKHU, aHAIU3 U
KPUTUYECKOE OLICHUBaHUE MH(GOPMALIHH;

¢ 3HAKOMCTBO CcO cepamu npodecCHoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHHUS
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7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MepeHue ¢usnyeckux BenuuuH. Pusnueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMIIEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 49 ot 02.04.2025. VcnonHutens: Ctaxees B.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 5 n3 105. Ctpanuua cosaara: 02.04.2025 09:17 =¥ TATAPCTAH



2. Habmonenue muddysun.
3. HaOGmonenue — sBieHUi,  OOBSACHAIOIIMXCA  HPUTSDHKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuM. 3aKOH HHEpUHMHU. B3anmoaelcTBHE Tell KAk MpPUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHUS U CHIIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue CuJjl, HalpaBJIEHHBIX M0 OJJTHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

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

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 49 ot 02.04.2025. VcnonHutens: Ctaxees B.B. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 6 n3 105. CTpanuua cosaara: 02.04.2025 09:17 =¥ TATAPCTAH



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

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCUMOCTbD AaBJIEHUS ra3a OT TEMIEpPaTyphl.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT 0O0ObEéMa NOTrpyXEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

o vk w N e

~

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKIOHHAs IJIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHye 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKyd. OMbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIUIONEpENAYN:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koujaeHcamus. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro paciuiupeHus Ted.

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HabnrogeHue KuneHus.

12. HabnroeHue mocTosiHCTBa TEMITEPATYPhl MTPH TIIABJICHUH.

13. Mozenu TerIoBbIX ABUTATENEH.

Jlabopamopnvie pabomul u onvimaol.

1. OmnbITHI 110 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI O BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIA caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJTIOHE MITPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHEHWs BHYTPEHHEW OSHEPruM Tejla B pe3ysbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

8. HccnenoBaHue sIBJIEHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropst4er BOJIBL.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  IIpH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliiecca ucnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHre yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mnods. [IpuHuun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIpPsHKEHHE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKOi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apSI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.

© 0N U A W N e
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17. MonienvpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnbIT DpcTeaa.

19. MarauTHoe noJie Toka. JJIEKTPOMArHuT.

20. [leficTBE€ MAarHUTHOTO TIOJISE HAa TPOBOJIHUK C TOKOM.

21. DJEKTPOJBUTATENb MOCTOSTHHOTO TOKA.

22. MccnenoBaHue SBICHUS 3JIEKTPOMArHUTHON WHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAIMPABICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25. DJIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1. OnpIThl 1O HAOJIOACHUIO SJEKTpU3aAUUM TEJl WHAYKUMEH U Mpu
CONPUKOCHOBEHUH.

2. HccnepoBaHue HOEUCTBUSL AIEKTPUUYECKOTO IO HA MPOBOJHUKH U

JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT

CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OTNBITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

8. IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  IIOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsi CWIbl TOKA TPH MapajuiebHOM COEIUHECHUU
PE3UCTOPOB.

10. Omnpezenenne paboThl IEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OnpenesieHHe MOIIMHOCTH DJEKTPUUECKOTO TOKa, BBIJEISIEMONM Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13. Onpenenennie KIIJ[ narpesarens.

14. VccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3yueHne MAarHUTHOTO TOJII TOCTOSHHBIX MAarHUTOB TMPU  HX
O00BEMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue JeHUCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

o vk~ w
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17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATYIIKM C TOKOM M MAarHhTa OT CHJIbl TOKA W HANpPABJIECHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHMI 3HAYCHUs M HAIpPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBr>keHue. HepaBHOMEpHOE NpsiMONIMHENHOE ABHKEeHUE. CpelHsas U MIHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SJHeprus CxaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU

SHEPTHH.
Hemoncmpayuu.
1. Habmromenne MEXaHMYECKOTO JABMIKEHHUS TEJIa OTHOCHTEIHLHO PA3HBIX TEI
OTCYETA.
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2. CpaBHeHUE MyTe€d M TPACKTOPUH JABMIKEHHUS OJIHOIO M TOrO XK€ Tena

OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOpoCTU U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

Habnrogenne MexaHM4eCcKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA

«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH

OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBUCHMOCTbh YCKOPEHHs Te€Jla OT MAacCChl TE€Jla U JCUCTBYIOIIEH HA HETO
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT IPU B3aUMOJECHCTBUU TEN.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Ilepenaua nMnysnbca Mpyu B3aUMOJIEVCTBUHN TEI.

11. [IpeoOpazoBanHus SHEPTUU NPU B3aUMOJCHCTBUU TEI.

12. CoXpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHre UMITYJIbca IPU a0CONIOTHO YIIPYTrOM B3aHUMOJIEHCTBHUU.

14. HabGnrogeHne peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHHEe MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHUE MEXaHUYECKON IHEPTUH NPU IBUKEHUHU TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa AJigi pa3roHa M JaJbHEUIIEro paBHOMEPHOTO
JBHDKCHUS IIAPUKA WIIH TEIIEKKH.

2. OmnpeneneHue cpelHEW CKOPOCTH CKOJBKCHHS OpycKa WIW JIBHUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JABMKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHU MHPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.
OnpeneneHue KECTKOCTH NPYKUHBI.

9. OmpeneneHue pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHUH Teja

110 TOPU3OHTAIBHOW MOBEPXHOCTH.

o u bk~ w
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10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BpIHyxknaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoiabHbIX U MONEPEYHbIX BOJIH (HAa MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAasTHUKA.

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

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

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

DNEeKTPOMArHUTHOE  MOJie.  DJEKTPOMarHuTHble  BoJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBeta. 3atMeHusa ConHna u JIynsl. Otpaxkenue cera. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajie.

L 0 N ok wWwN R

3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
NnaacHrsA Ha I'paHUIC «BO3YX—CTCKIIO».
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4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBA3bp Maccel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBaeTCs JOCTH)KEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NIPUMEHsS IOJy4YEHHBIE 3HAHWs, pelmarh 3aJa4d, B TOM YMCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pacrno3HaBaTb M HAyYHO OOBACHSITH
(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;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKd HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONIME JIUUYHOCTHBIE PE3yJbTaThl B

YacCTHu:

e 1) MaTpMOTH4YE€CKOr0 BOCTIMTAHUSA:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON
bu3ruecKol HayKu;

e - IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTbH K aKTUBHOMY YYaCTHUIO B OOCYKJICHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUI
busuKy;

e - OCO3HaHUE BAXXHOCTHM MOPAIBHO-3THYECKUX IPUHLUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHE ICTETUYECKUX KA4eCTB (PM3MYECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMS:

e - OCO3HaHHWE IIEHHOCTU (PU3NYECKOM HAyKHM KaK MOIIHOIO HWHCTPyMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEHMIIEN COCTaBIISIIOLIEH
KYJIbTYPBI;

e - Da3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

e 5) ¢dopMupoBaHus  KYJbTYpPbl 310POBbI M  JIMOLHMOHAJIBHOIO
0/1aronoJIy4us:

e - OCO3HaHME LIEHHOCTH Oe3omacHoro oOpas3a >KM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUS Ha
TPaHCIIOPTE, HA JOPOTaxX, C DJIEKTPUUYECKHM M TETUIOBBIM O0OpYyIOBAaHHEM B
JOMAITHUX yCIOBHSIX;

e - chOpMHUPOBAHHOCTh HaBbIKa pedieKkcuu, MpU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:

e - AKTUBHOE y4YacTHE B PEIICHUH TMPAKTUYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTeNbHONW  OpraHM3alud, TOpoAa, Kpas) TEXHOJOTHMYECKOW U
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COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NpoOJieM W MyTel HX

pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0o0jacTu
bu3uKu;

e - IUIAHUPOBAHHE CBOET0 pA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
eBBISIBJIATH W XaPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB

(ssBNIEHUN);
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e YyCTAaHABJIMBATH CYIIECTBEHHBIN NpPHU3HAK KJAcCHU(UKAIIMKU, OCHOBAHHS AJIs
0000IICHHS U CPAaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;

* BBISIBJISATh [IPUYMHHO-CJICACTBEHHBIE CBS3M TPU H3YYEHUM (PUBNYECKUX
SIBIICHUU U MPOLIECCOB, JI€JaTh BHIBOJBI C MCIONBb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(u3NYECKUX BEJINUMH;

 CAMOCTOATEIBHO BBIOMpATh CIOCOO pellleHus: yueOHO! (pru3nueckoi 3agadu
(cpaBHEHHE HECKOJBbKHMX BAapUAHTOB pEIIEHUs, BBIOOp Haubosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTenbCcKHe 1eiiCTBUS:

* HICII0JIB30BATh BOIIPOCHI KaK MUCCIIEAOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIMBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTb H  JIOCTOBEPHOCTH  HH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

* CAMOCTOATEIBHO (HOpMYIHpPOBaTH OOOOUIEHHSI M BBIBOABI MO pE3yjibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEOBAHUS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

o IPUMEHSATH PA3INYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl NPU MOUCKE U
orOope MHPOPMALMKM WIA JAHHBIX C YYETOM MPEIIOKEHHON y4uyeOHOM
bu3nYeCKON 3a1a9H;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH HHGOPMALUIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (OpMYy  TpeaCTaBICHUSA
uHpOpMAIlMU W WUIIOCTPUPOBATh peIIaeMble 3aJadd  HEeCJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

eB XOJI¢ OOCYXJEHHUSI y4eOHOro Marepuala, pe3yjabTaTOB J1a0opaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYILIECTBY 00CYKIAEMOI TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pELICHUE 33Jaud U TMOIAep:KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

e CONIOCTABJISITh CBOM CYXKICHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJIOra,
OoOHapyXKMBaTh Pa3IM4Me U CXOACTBO MO3UIIUIL;
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e BEIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

o MyOJIMYHO TPEJICTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (U3UYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh U HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYATbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIeMbl;

e IPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS IO
e€ JOCTIKEHHUIO: pachpelessTh poJid, O0OCyX JaTh MpOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIpPABJIECHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJjieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAue€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPeOYIOMUX 115
peuieHust GU3NYECKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOJAaX  IPHUHATHS  pELICHUM
(MHOUBUYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pElIeHUMN
TpynIom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauu WU
IJlaHa MCCIEOBaHUS C Y4ETOM HMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUsI)  pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
(Gu3MUeCKOro HMCCIeOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUThH ce0s HAa MECTO JAPYroro 4YeJOBeKa B XOJI€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;

e IPU3HABATh CBOE MPABO HA OLIMOKY MPH pelIeHUH (U3NUECKUX 3a7a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.
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INPEAMETHBIE PE3YJIBTATBI

K koH1y oOyuenus B 7 kjiacce nIpeIMETHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUIA:

e HCMOJIB30BATh NOHATHUS: (PU3HMUECKHE U XUMUYECKHE SIBJICHUS, HAOIOICHUE,
IKCIEPUMEHT, MOJEIb, TUIMOTE3a, CAUHUIBI (PU3NYECKUX BEIMYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHMS —BemiecTBa  (TBEPAOE, KUIKOE,
razoo0pa3Hoe), MEXaHHUUECKOE JBH)KEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
IOPSIMOJIMHEMHOE), TPAaeKTOpHUs, PAaBHOAEHUCTBYIOIIAs cuia, AedopManus
(ynpyrasi, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

e paznuuath siBieHUA (IUQQy3usi, TEIUIOBOE ABIKEHHWE YaCTHIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEN € 3AKPEIUIEHHOM OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, >KUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON SHEPruu) Mo ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;

epacmo3HaBaThb MPOSBICHHE  W3YYEHHBIX  (PU3NYECKUX  SBJICHUUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUsS Ha >KMBOW OpraHU3M, IUIaBaHHUE PhIO, pblYaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

¢ ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (PU3NYECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3Q(UIMEHT TMOJE3HOr0 JEHUCTBHUSI MEXaHHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPaKTOBaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YEeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIMYMUHY C JIPYTUMH BEITUYHHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3UUECKHUE SBICHUS U MPOLECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIIO paBHOBECHUs phiuara (0JI0ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU
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SHEPruM, NpPH OITOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BSCHATH (PU3NYECKUE SBICHUS, IPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISATh MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 NEeHCTBUSI, UCTIONIB3YS 3aKOHBI U (OPMYJIbI,
CBs3bIBatONIMEe (U3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS
3a/laud  3alHuChIBaTh KpaTKOE YCIOBUE, TMOACTAaBIATh (HU3UUYECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

e pacmo3HaBaThb HPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOILU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE ONBITA, JEJIaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

* IPOBOJUTH OTIBITHI 10 HAOIIOJECHUIO (PU3NUECKUX SBJICHUN WIH PU3NUECKUX
CBOMCTB Tes: (hOpMYJIUPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUPATh
YCTAaHOBKY M3 MPEJIOKEHHOI0 000pYyI0BaHHUs, 3alMChIBATh XOJ OIbITa U
(GbopMyIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa,
CWJIbI U TEMIIEPATypbl C HCIOJB30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3alMChIBaTh TOKa3aHUs MPUOOPOB C YyUE€TOM 3aJaHHOMU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3NUECKON BEIMYUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIErOoCs Tela OT BPEMEHW [IBH)KEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE

[okymeHT co3aaH B anekTpoHHon chopme. Ne 49 ot 02.04.2025. VcnonHutens: Ctaxees B.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 23 u3 105. CtpaHuua cosaara: 02.04.2025 09:17 =¥ TATAPCTAH



IPEIJIOKEHHBIX TaOMUI] U TpaduKoOB, JENaTh BBIBOJBI MO pe3ylbTaTaMm
UCCIIETIOBAHMUS,

¢ IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHUsS (U3NYECKUX BEIMUMH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPAOrO TEjla, CHUJIAa TPEHHUS CKOJIbXKEHHUS,
JABJICHUE  BO3/JyXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CHEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJIHEHUU H3MEPEHHM COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYEHHE UCKOMOW BEJIMYUHBI,

e COOMIOAATH MpaBUjIa TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

e YKa3bIBaTh MPHUHIUIMBI JCHCTBUS MPHOOPOB W TEXHUUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYCHHBIX MOPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOHM HAa WX oOmucaHus (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH TPUMEPHI (HAXOAUTh HH(POPMALIUIO O TPUMEPAX ) TPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ HpudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

¢ OCYIIECTBJIAITH OTOOP HMCTOYHHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TPH BBIMOJTHCHUN YYEOHBIX 3aJaHWi HAy4YHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPAaTKHE MHUCHMEHHBIE W YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPH H3TOM TPaMOTHO HCIOJIb30BATh
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U3YYCHHBbI TIOHATUWHBIN anmapat Kypca (HU3MKH, COMPOBOXKAATH
BBICTYIUICHUE NTPE3EHTALINEH;

e[IPH BBHIMOJHEHUH YYEOHBIX TPOECKTOB M HCCIEAOBAHUU pacHpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHbII  BKJIAJ, B  JE€ATEIBHOCTh  [PYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

* CIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHHE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, HIEKTPHUUECKOE I0JIE, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3nyaTh SBJIEHUA (TEIUIOBOE pAaCIIMPEHHUE U CXaTue, Telionepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBICHHUE, KpUCTalIu3alus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTpU3aLUs TN, B3aUMOJCHUCTBUE 3apsI0B, NEUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHMCAHUID HX XapaKTEpHBIX CBOMNCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e paClioO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KalWULIPHBIE SBIEHUS B IPUPOE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeild MOoJIOCOB, POJIb MarHUTHOTO MOJs Ui KW3HU Ha
3emuie, NOJSPHOE CUSHUE, IIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
¢buznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM

[okymeHT co3aaH B anekTpoHHon chopme. Ne 49 ot 02.04.2025. VcnonHutens: Ctaxees B.B. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 25 ns 105. CtpaHuua cosaaHa: 02.04.2025 09:17 =¥ TATAPCTAH



MalluHbI, OTHOCUTENbHAS BJIAKHOCTh BO3AYyXa, SJEKTPUUYECKHI 3aps,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyeCKuX BENUYMH, HAXOAUTh (HOPMYINBI, CBS3BIBAIOIIUE JAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIECHUS U IPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruMM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHE;

¢ O0BACHATH (PU3MYECKHE IPOLIECCHl M CBOMCTBAa TE€lI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelIaTh pacuy€THbIE 3a/1a4 B 2—3 NEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJ1ayyl 3aIUCBhIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JTaHHBIX IS
pelieHust 3a1a4u, BIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE HJi €€
peuieHusi, NpPOBOAUTH Pacy€Thl U CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaThb NpPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpU I[OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBaHMs, BbLICIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

e IPOBO/IMTH OMBITHI IO HAOJIOACHUIO (DU3NUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJ (KaNnWLISIPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HAarpeBaHUs
NPy U3JY4EHUU OT I[BETa M3JIydarolieil (IOrjolaronieii) moBepXHOCTH,
CKOPOCTh MCHApeHHs] BOJbI OT TEMIIEPaTypbl KUJIKOCTH M IUIOLIAIU €€
NOBEPXHOCTH, BJEKTPU3ALMS TEA W B3aUMOJEHUCTBHE 3JIEKTPUUYECKUX
3apsA0B, B3aUMOJEHWCTBUE IOCTOSHHBIX MArHUTOB, BH3YyaJlU3alUs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBHSI MAarHUTHOI'O I1OJISI HA
NPOBOAHUK C  TOKOM,  CBOMCTBA  DJEKTPOMArHUTa,  CBOWMCTBA
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AIIEKTPOJBUrATENsI MOCTOSHHOTO TOKa): (HOpPMYIHpPOBATH MPOBEPSIEMbIE
MPENOIOKEHNUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYy/I0BaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAKHOCTHU
BO3/lyXa, CUJIBI TOKA, HAMPSOHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
WU3MEPCHUI ¢ YIETOM 3aIaHHON aOCOTIOTHON NOTPENTHOCTH;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYMHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMSI U YIEJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOJAHMUKA, CUJIbI TOKA,
UAYIIET0 4epe3 MPOBOJAHMK, OT HampsOKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHs, CIeqysl MPEeAJoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJMUIl U TpadHKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpPEHMs] (U3MUECKUX BEIWYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEAOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYCHHBIX MOPHOOPOB |
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢buznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM PHUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTEeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUECKHX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUECHHUS HIIEMEHTOB JIEKTPUUECKHX IeTel;
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e IPUBOAUTH IPUMEPHI (HAXOAUTH HH(POPMALIUIO O IPUMEPAX ) MPAKTHUECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUHA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHnss 0e30mMacHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOTO OBEJICHUS B OKPYKAIOLIEH CPELE;

¢ OCYIIECTBIIATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BATh TPU BHIMIOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-MOMYJSPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NUCHMEHHBbIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

elIpY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAHMM (DU3UUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

¢ ICNOJB30BATh  IOHATHSA: CHCTEMAa OTCYETa, MaTepUalibHas  TOYKA,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TEPErpy3KH, LUEHTP THKECTH, a0COIIOTHO TBEPIOE TEO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhl UCIYCKaHUSI M TOTJIOIIEHU, allb(a, OeTa- U ramMmmMa-u3ydeHus,
W30TOIBL, IAEPHAS SJHEPrETHKA;

e pa3vyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
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TeJ, PEaKTUBHOE JBIDKCHHE, KOJieOaTeIbHOE ABUKEHHUE (3aTyXaromniue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e paCliO3HaBaTh  MNPOSABICHHE  M3YYCHHBIX  (DU3UYECKUX  SBJICHUM B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE JIEWCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPU STOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIC CBONCTBA TeN W (PU3WYECKHUE SBICHUS, UCIOJB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, NEpeMEIIeHHe, MyTh, YyTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS SHEPTUS CXKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECCKUH CMBICI MCIOJb3YEMBIX BEIIMYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeN, (U3UYECCKUE SBICHUS W IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YU CET
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OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATH (DU3MUECKHE MPOLECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBA3BIBAIOUIME (PU3NYECKUE BEIUYUHBI:
HAa OCHOBE aHallu3a YCJIOBHUS 3a/layd 3alKChIBATh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JISI PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS (PU3NYECKON BEINUUHBI;

e pacmo3HaBaThb HPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOILU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

* IPOBOJUTH OTIBITHI 10 HAOIIOJECHUIO (PU3NUECKUX SBJICHUN WIH PU3NUECKUX
CBOMCTB Ten (M3yueHHe BTOPOro 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHUS
DHEpPrUH, 3aBHCHUMOCThH TEpPHOJa KOJIICOaHW MPYXKUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXKUHBbl U HE3aBUCUMOCTb OT AMILIUTY/IbI
MajblX  KoJieOaHWM,  TMPSAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOUHOTO Habopa
o0Opy/iOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOpP cCrOco0a M3MEpeHUs
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMepuoja
KOJICOaHWI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEHHUs CBETa OT yIJia MaJeHUs U yria MPEeIoMIIEHUS OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
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YCTaHOBKY, (DUKCHpOBaTh peE3yJdbTaThl IOJIYYEHHOH 3aBUCHUMOCTHU
bU3MYeCKUX BEIWMYMH B BHUAC TaONWIl M TPaPUKOB, JeJIaTh BBIBOIBI TIO
pe3yJbTaTaM HCCIIEIOBAHUS;

e IPOBOJIUTH KOCBEHHBIE HW3MEPEHHS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IJIAaHUPOBATh HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATh U3MEPCHUS, CIEIYs MPEII0KEHHON WHCTPYKIIUN, BBIYUCIIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

epa3nMYaTh OCHOBHBIC TMPHU3HAKH M3YUYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOYCYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

e XapaKTePU30BaTh MPHUHIUIBI  JCHCTBUA HW3YYCHHBIX TPHUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOH HAa WX OMHUCaHHA (B TOM YHCIE:
CIUJOMETP, NATYMKW TOJOXKEHUsS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

¢ ICTION30BATh CXEMbl M CXEMATUYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpAroleH JIMH3E;

e IPUBOJUTH TPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O TPUMEPAX) MPAKTUIYECKOTO
WCIIOJIB30BaHUSI (DU3MYECKUX 3HAHWUA B TIOBCEJHEBHOW JKH3HU IS
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY’KaIOIIEH cpee;

¢ OCYHIIECTBJIATh MOUCK WHGOpMAIMK  (U3HUYECKOTO  COJCPKAHHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
NyTH ONpEJeNIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TIOTIOJTHUTEIbHBIX UCTOYHUKOB,;
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¢ ICTIOJIb30BAaTh IMPHU BBIOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJISAPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (pU3MKd U COINpPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 49 ot 02.04.2025. VcnonHutens: Ctaxees B.B. 0 AIEKTPOHHbINA
CrpaHuua 32 u3 105. CtpaHuua cosaaHa: 02.04.2025 09:17 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa

1.1 dusuka - Hayka 0 IpUPoIe 2 bubmmorexa LHOK
' yka O pHpoA htps://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUUNHEI 2 1 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYVYHBIN METOII TTIO3HAHMS 2 1 Bubmorexa ITOK
' yi A https://m.edsoo.ru/7f416194
Htoro no pazneny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CTtpoenue BelecTna 1 bubmmorexa [IOK
’ ™ m https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnmnoreka [JOK
) BEILICCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 MexaHnueckoe eHHe 3
XAHITACCKOC ABHACHH https://m.edsoo.ru/7f416194
32 HNuepuus, Macca, IIIOTHOCTH 4 1 bu6mmoreka [JOK
[okymeHT co3aaH B anekTpoHHon copme. Ne 49 ot 02.04.2025. VicnonHutens: Ctaxees B.B. B INTEKTPOHHBIN
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuna. B 14 1 2
. BHpt Cit https:/m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
) TeJIaMHM, )KUJKOCTSIMHU U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
Hlapnerue xukoctn https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoceproe naneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 ) 3 bubnuorexa [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
.1 P 1
> a60Ta 1 MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocrsie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
53 M 4 1 1
CXAHITCCKaR SHepTt https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmmorexa LOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBRIC HPOHECCRT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
’ U UX B3aUMOJIeiiCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT M 5| 20 2
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
[okymeHT co3aaH B anekTpoHHon copme. Ne 49 ot 02.04.2025. VicnonHutens: Ctaxees B.B. 0 INEKTPOHHbIA
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexannueckne KoJJe0aHNS B BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 ) bubnnoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aK0OHBI pacCIpOCTPaHEHHUS CBETA 6 2 bubmuotexa [JOK
[okymeHT co3aaH B anekTpoHHon copme. Ne 49 ot 02.04.2025. VicnonHutens: Ctaxees B.B. r'.?ﬂEKTPOHHbIﬁ
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https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JI 0 6 3
HH3BLH OTITHHCCKHC TPHOOPI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 P 0 3 2
A3JIOMEHUE DEJOTO CBETa B CHCKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pa3nea 5. KpanroBrble ABJIeHUA

5.1 Hcnyckanue u IOrjIonieHue ¢CBeETa aTOMOM 4 1 Bubmorexa ITOK
) y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> Crpoenue aTomHoro sapa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 bl 7 1 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pa3nes 6. [loBTOpUTE1bHO-0000 1AM MOYJIb

6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
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HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

Ypok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"
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Crpoenue BemiecTBa. ONBITHI,
7 JIOKa3bIBaAIOIINE JUCKPETHOE CTPOCHHE bubmotexa [IOK
P P https://m.edsoo.ru/ff09fe0a
BelllecTBa
8 JIBM>KEHUE YacTUIl BELIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoanue «OnbITHI 11O
9 HAOJII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anMocBs3b Mexay cBOKWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJBI
MexaHndeckoe JBHKEHHE.
12 PaBHOMEpHOE M HEpAaBHOMEPHOE bubmorexa [TOK
p p p https://m.edsoo.ru/ff0a05¢c6
NIBIDKEHNE
bu6nmoreka [JOK
13 Ckopoctb. EnuHHIIEI CKOpOCTH
p p https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTH ¥ BpeMeHHN ABMKESHUS bubmorera [TOK
yr P https://m.edsoo.ru/ff0a0ac4
Hneprns. 3aKkoH HHEPIIHH.
15 B3a1fMoz[el7ICTBHe TeJ‘IpKaK OpuUYrHa bubmorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFXKCHHUS TeI
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
# 00beMa TeJla MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
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IJIOTHOCTH TBEPAOTO TEIIA»
Pemenne 3agau mo teme "I1moTHOCTD bubnuorexa [JOK
18 "
BCILICCTBA https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PaCTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUITOKEHHON CHUJIBI»
21 SIBnenue tarorennsa. Cuia TIKECTH
CBsi3b MEX]ly CHIION TSKECTH U
. bubmuorexa [JOK
22 Maccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuia TSKeCcTH
” Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexa [HOK
Du3nYECKUe XapaKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 M3mepenune cui. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CiiokeHUe IBYX CHUJI, HaIPaBJIEHHBIX
26 10 OJHOM II }I?\]/I)i)f/'l ’ ’ bubmmorera [TOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOzelicTByIOIIAS CHUIT
7 Pemrenue 3agad mo reme
"PaBHOelicTBYIOIIAS CHIT"
)3 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmnorexa [JOK
[okymeHT co3aaH B anekTpoHHon copme. Ne 49 ot 02.04.2025. VicnonHutens: Ctaxees B.B. B I/IEKTPOHHbBINA

Ctpanuua 41 n3 105. CtpaHuua cosgana: 02.04.2025 09:17 =¥ TATAPCTAH


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

3aBUCUMOCTU CHJIBI TPEHUS https://m.edsoo.ru/ff0alcc8
CKOJIbKEHHS OT CHJIBI JaBJICHUSA U

XapakTepa COMPUKACAIOIIUXCSA

MOBEPXHOCTEI»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3ooOpakeHue bubnnoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEeHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cuib»

1 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYECHHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBHCUMOCTD

34 JaBJIEHH Ta3a OT 00bEMa, bubmmorera [TOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya naBieHust TBEPALIMUA
35 TGJ'II;MI/I, JKUIKOCTSIMHA U f“)a?,aMI/I. 3akoH bubmorexa LHOK
https://m.edsoo.ru/ff0a25b0
ITackamns

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocyabl bubnuotexa [JOK
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https://m.edsoo.ru/ff0a2970
39 I'mopaBnmueckunii mpecc bubmmorexa LOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKUJIKOCTHBIA HACOC
Atmocdepa 3emmu. [Tpuannbt
CYIIECTBOBAHUSA BO3AYIIHOU
41 O}GIOJIO‘-IKI/I 3emiu 3aByI:(-III/IMOCTb buGnnorexa LIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO TaBJICHHUS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATMochepHOe IaBlIEHIE
Ayx (ep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnuorexa [JOK
OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBucuMocTh aTMOChHEPHOTO
44 aBJie 0 co ! I:; OBHEM bubmorexa LIOK
BJIEHUS OT BBICOTHI H
g AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JaBJICHHUE Ha Pa3JIUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATmocdepHoe naBieHue"
efcTBHUE JKUIKOCTH U ra3a Ha
47 ﬂo cHIOE oo bu6nmoreka [JOK
or HHOE B HUX .
Py https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
Jlaboparopnas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK
JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUIKOCTbY
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Jlaboparopnas paboTa 1mo Teme
49 «Hccnenosanne 3aBUCHUMOCTH Beca bubmuoreka [JOK
TeJa B BOJE OT 00bEMa MOTpyKEHHOMN https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJIa»
bubmuoreka [JOK
30 Hnapate Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KonctpyupoBanue apeoMeTpa Wil
KOHCTPYMPOBAHHUE JIOJIKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau no remam: «llnaBanue
5 cynoB. Bo3nyxonnaBanuey, bubnuorexa [JOK
«/laBieHue TBEPAbIX TE, )KUIKOCTEH https://m.edsoo.ru/ff0a3654
U ra3oB»
bu6mmoreka [IOK
>3 Mexammeckas padora https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
>4 MormHocTs. EquHuIE! MOTIHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOH IIPU
noabEMe 1o jgecTHuue"
6 [Ipocteie MexaHu3MBI. Pryar.
. PaBHOBecue cun Ha peiyare
KonTponbHas pabota mo teme
57 «/laBreHne TBEpaBIX TEN, JKUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
MpoBepoyHas pabora
58 PesepBHblit ypok. Pabota ¢ Tekctamu bubnuorexa [IOK
1o TeMe «JlaBiienue TBEPBIX TE, https://m.edsoo.ru/ff0a4ffe
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XKUJKOCTEH U Ta3oBy» / Becepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

60

61

62

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHSI pblUara

Koaddurment nonesnoro aeicTpust
MexaHu3ma. JlaboparopHas pabora
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padorta,
motHocTh, KITI"

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHNS KHHETUYECKON U
MOTEHIMATIBHON SHEPTUU IPU
CKaThIBAaHUHM TeJIa MO0 HAKIIOHHON
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE IOJIOKECHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoe paclIMpeHUe U CKATHE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsI3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st | bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubnnorexka [JOK
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VYpoxk-konpepenuus "[Ipakrnyeckoe

1 WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BENIECTB U MAaTEPHUAIIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemiooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer xonuuecTBa TEIIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEISIEMOTO UM MPH OXJIAKIECHUN

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX 1;en. YenpHas bubmmorera [TOK

https://m.edsoo.ru/ff0a71d2

TEIIOTA TJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK
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napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHUSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TerioBble aBiIeHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMH BeniecTa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8312

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"
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31 B3aumogeiicTBue 3apsyKEHHBIX TEll. | bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
1 HanpsiykeHHOCTB JIEKTPUYECKOro 1 bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snekrpuyueckux 3apsios.
33 OnemeHTapHbli 3apsa. CTpoeHue 1
aToma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH 1 bu6mmoreka [IOK
COXPAaHEHUs BJIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE | bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cyiiectBoBanus. McTounuku 1 Bubmorexa ITOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJlIax, | bubnmnorexa [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas merb U €€ COCTaBHbBIS |
4acTH
Cuna Toxka. JlabopaTtopHas pabora
41 "N3mepeHue U peryiupoBaHue CUIbI 1 0.5 Buommorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
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DNEKTPUUECKOE HANIPSKEHUE.

4 Bonbsr™merp. JIaboparopnas pabota 0.5 bubnmoreka [JOK
"U3mepeHnue u peryinpoBaHue https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnnoreka [HOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOMaan https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCHUMOCTb CUJIbI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa LIOK

https://m.edsoo.ru/ff0aa44a
Lemnu
JlaGoparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHIIbI
46 TOKa, UAYILIETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0aa04e
CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU | bubnnoreka [JOK
[IOCIEA0BATEILHOM COCIMHEHNH IBYX https://m.edsoo.ru/ff0aaas8
pe3ucropos”

JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU | bubnnorexka [JOK
mapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos”
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Pemenue 3a1a4 Ha npuMEHEHUE
bubmuorexa [JOK

50 O 1
3AKOHa LMa JUIA pasiHioro https://m.edsoo.ru/ff0aaf8a

COCAUHCHUA ITPOBOIHUKOB

51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO 1 bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OnpeneneHue
PaTopHat p pea bu6mmoreka [IOK
52 paboOTHI ¥ MOIIIHOCTH JICKTPUUECKOTO 1 1

https://m.edsoo.ru/ff0ab3e0

ToKa"
DIEeKTPUYECKHE LIS U MTOTpeOuTen

53 ANEKTPUYECKON SHEPTUU B OBITY. 1
Kopotkoe 3ambikanne

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab660

ITocTostHABIC MAardauThbl, UX

54 . 1
B3aUMOJECHCTBUE
55 VYpok-uccnenosanue "M3yuenue | | bubnnoreka [JOK
OJIEH TIOCTOSHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nosie. MaruuTHoOe 1oJie
bu6nmoreka [JOK
56 3eMiIH U €0 3HaUYeHHE JUISI KU3HU Ha 1

https://m.edsoo.ru/ff0acOba

3emie

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPUYECKHUE 3apsiIbl.
57 3apsKEHHBIE TeJla U UX 1
B3auMozeucTBuUsA. [10CTOAHHBIN
ANEKTPUYECKUH TOK"

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

KonrtponbHas pabora o teme
"DneKkTprudecKue 3apspl.

58 3apsKEHHBIE Tella U UX 1 1
B3auMozeucTBUsA. [10CTOAHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abea8
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npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYyIIKU C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeseil B TEeXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKOU DHEPTHUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToarotroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢
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MArHUTHBIE SIBJICHUS"

KonTponbnas pabota no teme

[NPOTPAMME

66 "DIEeKTPHUUECKUE U MAaTHUTHBIE 1 Bubmaorexa ITOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnmoreka [JOK
o teme "TemnoBele aBaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
0o teme "MarguTtHele sBiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue fl[:;:eﬂl/lﬂ :)l;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

| MexaHnuecKoe JBUKECHHE.
MarepuanbpHas TOUYKa

) Cucrema orcueta. OTHOCUTEIHLHOCTh bubnunoreka LIOK
MEXaHUYECKOI'O JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE IpsIMOIUMHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHUSI.
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu | bubnmnorexa [JOK
PaBHOYCKOPEHHOM ABIKECHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoboanoe nagenue tei. OnbITh

8 lanunes

9 PaBHOMEpHOE ABUKEHUE 110 bu6muoreka [JOK
OKpyxkHOCTH. [lepuoz u yacrora https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneiinas u yriosas
CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6mmotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmmoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsofru/fanecaZ
16 Pemenue 3amau o reme «Cuita
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
YKECTKOCTH HPYKUHBI https://m.edsoo.ru/ff0ace28
bubnnorexa [JOK
18 Cua Tperms https://m.edsogm/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0atb8e
TPEHUS
” Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTEHUS. Y CKOpEeHHE CBOOOHOTO https://m.edsoo.ru/ff0af044
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MagCHUS
Ypok-koupepenius "JIBuxeHue Te
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). 'anmaktuxu"
Pemrenue 3agad mo treme "Cuia
bub6nmmoreka [IOK
24 TSDKECTH Y 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5f8
TATOTEHHS
25 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
N bubnnorexa [JOK
26 PaBHOBecue TBEpIOTO TENA C
. " https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpAILICHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCHe MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
)3 Pemenue 3agau mo teme "MoMeHT bubnmnorexa LIOK
cwibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
. bu6nmorexa LIOK
29 TeMe "MexaHu4yecKoe ABHKEHUE.
. " https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbnas pabota mo Teme
" bubnuotexa [JOK
30 MexaHH4eCKOe ABMKCHHC.
. " https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
31 Nmnynee Tena. Umnysbe cuiibl. 3aKoH bu6muoreka [JOK
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COXpaHEHUs UMITYJIbCa. YIIPYroe U https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJeiCTBHE
Pemenue 3agad mo reme "3akoH bubmuorexa [JOK
32 \
COXpaHEHU UMITYyJIbCa https://m.edsoo.ru/ff0b096¢c
1 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh hitps:/m.cdsoo.ru/ff0b0as4
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTU U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHON TOBEPXHOCTU»
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
18 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast padota «3yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS DHEPI UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtryeckuil 1 py>KUHHBIA
MasITHUKA
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44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIEeOaHUsIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIeprOJIa KoJIeOaH i
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEpUO0JIa KoJIeOaHuit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MOTNIEPEYHBIE BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koubepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bu6nunorexa LIOK
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TeMe "3aKOHbI COXPaHEHMS. https://m.edsoo.ru/ff0b25f0
Mexanunueckue KoneGaHus 1 BOJIHBI"
KonrponsHas pabora o teme
55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHusl U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-konpepennus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
. bubnuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOTHI U JUTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHas MIpupo/ia CBeTa.
61 CxopocTts cBeta. BonHoBbIE cBOMCTBA brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacrpocTpaHeHUe CBeTa. 3aTMEHUS bubmorexa HHOK
’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
bubnunorexa LIOK
63 Pemrenne 3a1au Ha npuMeHeHne
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cera. 3aKkoH bubnmnorexa [JOK
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MPEJIOMIJIEHHUS] CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnosnb30BaHnE OJTHOTO BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTpPaXKEHUS B ONTUYECKUX CBETOBOAAX
JlabGopaTtopHas padora "HccienoBanue

66 3aBUCHUMOCTH yIJia MPEJTOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHNs Ha
rpanuue "Bo3ayx-crexsno""

Ypok-koHpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHMUSI:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI hitps://m.cdsoo.ru/fOb3F2c
69 [TocTpoenue n3o00pakeHUI B JIMH3aX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyf:)HOFE paCCpTO}IHI/I}I u OI;ITquCKoﬁ bubmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"

71 Ypok-koupepeniusa "OnTuyeckue bubmuoreka [JOK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ff0cOa7e

72 ['na3 xak ontuueckas cucrema. 3peHue bubmorexa HHOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koudepenuus "JlehexTs
3penus. Kak coxpanuts 3penne”

Pasnoxxenue 6emoro ceera B CIIEKTp.

74 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK
CIIEKTpaJIbHBIX IIBETOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
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Jlaboparopnas pabota "OnbITHI 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIEKTP U
75 BOCIIPUSATHIO I[BETA MPEIMETOB IIPU UX bubmorexa [IOK
P t pedt P https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETA: AUCIIEPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue u MOronieHue cBera
79 atromoM. KBauTbl. JIuneituarobie bubmmorexa [IOK
) ' https://m.edsoo.ru/ff0c144¢c
CHEKTPBI
20 Ypoxk-nipaktukym "Habmronenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanroakTuBHOCTH U €€ BUIBI bubmmorexa [IOK
& A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
MOJICNTb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
H3otomns https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nmonypacnana
Vpok-koH(Dpepennus "PaqnoakTHBHEIE
86 1/13131 CHI/IS(Ib Bpn WpoJie, MEIULIMHE Bubnmorexa [IOK
Y1 | PHPOAE, MEAULIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
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SnepHblie peakyu. 3aKOHBI
87 cox;f)aHeHEﬂ 3aps0BOTO U MAacCCOBOTO bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
YHCEN

28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MAaccChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no reme "AnepHeie
peakuuu"

90 Peakuuu cuHTe3a u aeneHus saep. bubnunoreka LIOK
Ucrounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus " nepras

01 sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

0 TeMme "DIeKTPOMarHuTHOE TOJI€. bubnnorexa [JOK
DNeKTPOMarHUTHBHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie sBineHns"

KonTponbHas pabota mo Teme

03 "DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBrie sBieHns"
IToBTOpenue, o0o0mIeHNE.

94 JlaGopaTopHble pabOThI 110 Kypcy bubmmorexa [IOK
" o " https://m.edsoo.ru/ff0c245a

BzaumoneiicTBue Ten
IToBTOpeHue, 0000mEeHue. Pemenue
95 pacquII){mx I/; Ka4eCTBEHHBIX 3aja4 10 bubmorexa [IOK
" " https://m.edso0.ru/ff0c2572
Teme ""TennoBbie MpolecChl
96 [ToBTOpenue, o6o0menue. Pemenue bubnuotexa [JOK
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pPACYETHBIX U KAYECTBEHHBIX 3a4a4 110 https://m.edsoo.ru/ff0c2a22

teme "KIIJ] TennoBeIX apurareici'”

[ToBTropenue, o6o0menue. Pemenue
bu6nmoreka [IOK

97 acue Ka4yecTBe 3a7a4 1o 1
PACHCETHDIX 1 KAHCCTBCHHBIX 3a/at 1T https://m.edsoo.ru/ff0c2b30

teme "KIIJI anekTpoycTtaHOBOK"

[ToBTOpEeHME, 0000IIEHNE.

98 JlaGopaTopHbIie pabOThI IO KypCy 1 1 bubmorexa HOK

https://m.edsoo.ru/ff0c2c52

"CBeroBbI€ BicHUA"

[ToBTOpenue, 0600meHue. Pabora ¢

Bubmmoreka IIOK
99 TEKCTaMH I10 TeME "3aKOHBI 1 3

https://m.edsoo.ru/ff0c2d6a

COXpaHEHUs B MEXaHUKe"

[ToBTropenue, 0600menue. Pabora ¢

bubnunoreka LIOK
100 "Koneod 1
TeKCTa}YM 1o TeMe “ROIehanus 1 https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS

[ToBTOpenue, o6o6menue. Pabota ¢
102 TekcTamu 1o Teme "KBanToBas u 1

snepHast pusuka"
OBIIEE KOJIMYECTBO YACOB I10

102 3 27
I[TPOTPAMME
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1 HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

12 pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘~I€CKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
13 OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBIAEIATH

CyIIIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUBUUYECKUX SIBICHUN

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
1.4 0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(bI/ISI/I‘leCKI/IX BCINYHH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
15 WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTMPOBKY 3aKOHa ®  3alldChIBaTh €ro MaTEeMaTUYeCKOe

BBIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BbIABIATh IPUYUHHO-CICACTBEHHbBIE CBSI3H, CTPOUTH
' oObsicHeHne u3 1 — 2 Joruueckux miaroB ¢ omopoid Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

1.7 pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
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dbopMybl, CBsI3bIBaIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIECJOBAHUS  BBIJCIATDH
1.8 poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SBICHUNH WIIH
10 ¢usznyeckux  CBOMCTB  Ten:  (QOpMyJIMpOBaTh  IIPOBEpsiEMbIE
OPEANoNOoXKeHUsl, cobuparb  yCTAaHOBKY M3  IPEAJIOKEHHOI'O

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
1.10 u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
1.11 YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, CIENYS IIPEII0KECHHOMY IIIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

MNpOBOANUTL KOCBCHHLBIC HN3MCPCHUSA (I)PBH‘IGCKI/IX BCJIIMYHH, CJCAYyA

12 MPEJI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUH U3MEpPEHHU coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

13 coOmoaTh MpaBWiia TEXHUKH Oe30macHOCTH Tmpu  padbore ¢
J1a00paTOpHBIM 000pyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTh NPHUHIMIBI JEUCTBUSA H3YYECHHBIX
1.14 npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX  SBJIEHUN W

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH
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MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOIB30BaHUS (PU3NYECKUX 3HAHUH B TIOBCETHEBHOM
1.15 KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
1.16 MMEIOLIUXCA 3HAHUW W MYTEM CpPaBHEHUSI PA3JIMYHBIX HCTOYHUKOB
BBIICTISITh  MHPOPMAIMIO, KOTOPAsi SBISCTCS MPOTHBOPEUMBONU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

UCII0JIb30BAaTh npu BBIIIOJIHEHUH y4eOHBIX 3a/1aHUM
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
1.17 CIIpaBOYHbIE MaTepHalibl, pecypcbl ceth VHTepHer, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMH (PUINIECKOTO
18 COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
. pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE NTPE3eHTaluel

IPU BBHIOJHEHUN YYE€OHBIX MPOEKTOB M MCCIEI0BAaHUN pactpeaessaTh
00513aHHOCTH B I'PYNIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3a/ladyaMH,
119 CICIWUTH 3a BBIIIOJIHCHUEM IUIAHA JEWCTBHUM, aJEKBAaTHO OLICHUBATH
' COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TPYIIBl, BBICTPaUBAaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1 HUCIIOJNB30BaTh IMTOHATHS

1.2 pas3iuyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
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OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
13 OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCHONB3YS (U3MUECKUE BENUYMHBI, IpPU ONHCAHUM TPABUIHHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHH,
1.4 0003HaYeHHs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh TIpaduKud  H3yYEHHBIX  3aBUCUMOCTEU

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
Is WCIIOJIb3Ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
1.6 BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKMX WIaroB C MOMOIIBIO | — 2 W3y4EeHHBIX CBOMCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOLINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
1.7 JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
18 (U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

MMPpOBOAWUTL OIIBITHI 110 Ha6J'IIOIIeHI/IIO (I)I/ISI/I‘{CCKI/IX SIBIICHUN WU

1.9 ¢busznyeckux  CBOMCTB  Tenm:  (QopMmynMpoBaTh — IpOBEpsieMble

OpPEANoNIoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO
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000pyIOBaHUs, OMUCHIBATH X0/ OMbITA U POPMYITHPOBATH BHIBOABI

BBINOJIHATh HpPSMbIE HM3MEPEHMsSI C MCIIOJIB30BAaHUEM aHAJIOTOBBIX
1.10 nprOOPOB U AATYMKOB (PU3UYECKHUX BEIUYHH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEZIOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
112 IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

13 coOmoaTh MpaBWiIia TEXHUKH Oe3omacHOCTH TMpu  pabore ¢
1ab0paTOPHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
114 TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX ONMCAaHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHbBIE
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
1.15 JNEKTPUYECKUX LENed C MOCIEAOBATEIbHBIM M IapaJlIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
1.16 KU3HH 11 oOecredyeHus O€30MacHOCTH TpU  OOpAIIEHUH C
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
117 NHTepHeT, HA OCHOBE HUMEKIOUIMXCSA 3HAHUM MU IYTEM CpaBHEHHUS

JOITOJIHUTECIIbHBIX MHMCTOYHHUKOB BBIIACIATH I/IH(i)OpMaHI/II-O, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.18 WCIIONIh30BaTh TIPU  BBHINIOJIHGHWHM Y4YEOHBIX 3aJaHUN  HAy4IHO-
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MOMYJISPHYIO JUTEpaTypy (GU3MUECKOTO COJAEP)KAaHUS, CIPaBOUYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMALMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
119 COJICp)KaHUsl, B TOM 4YHUCIIEC NYOJIMYHO TMPEICTABIATH PE3YIbTAThI
' MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

IPYU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3UUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTAaBIICHHBIMU 3aJjauaMH, CJEAUTh 32 BBIIIOJIHEHUEM IIJIaHa
1.20 JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MPOSIBISE  TOTOBHOCTH

pazpemiaTb KOHQIUKTHI

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1 WCIIOJIb30BaTh U3YYEHHBIE TOHATHS

12 pa3jindaTthb SABJICHUA IO ONMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
. OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3aJauy B y4yeOHYIO, BBIIENSTH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONUCLIBATL H3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IG SABJICHUA,
HCIIOJIB3Yys (1)H31/I‘—I€CKI/IG BCJIIMYMHBI, IIPpU OIMMCAHUN TIIPABUIIBHO
1.4 TPAKTOBATH (I)I/ISI/ILICCKI/Iﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIIMYHH,

0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIMYUH, HAXOIUTh (YOPMYIIbI,

CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JAPYTUMH
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BEJIMYMHAMHU, CTPOUTh TpauKu  HM3y4YEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
Ls UCIIONIb3YSl M3YyUEHHBbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
1.6 BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOrMYecKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHble 3aJauu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznueckue BENUYMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3a7auu
1.7 3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIENA0BAHUS, BBIAEIAThH
1.8 IIpoOBEpsEMOE TPEANOJIOKEHNE, OLIEHUBATh IPABWILHOCTh MOpSAKa
IIPOBEICHUS] MCCIIEOBAaHUs, JI€NlaTh BBIBOJBL, HHTEPIPETHPOBATH

pe3yabTaThl HAOIIOCHHIA U OTIBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
L9 (bU3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

IPOBOJUTH MpPH HEOOXOAUMOCTH CEPUI0 TPSAMBIX HU3MEPEHHUH,
110 ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)
MPOBOJUTHh HCCIENOBAaHUE 3aBHCUMOCTEH (DM3WYECKUX BEIHYUH C

HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHHI>'II IIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUpPOBaTH pPE3yJbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I
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rpaduKoB, nenaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

NPOBOAWTh  KOCBEHHbIE  HM3MEPEHHUsS  (PU3UYECKHX  BEJIUYHH:
IUTAHUPOBATh U3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY
1.12 W BBINOJHATh HU3MEPEHHMs, Clenys MPEeIIOKEHHON HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHUWE BEJIWYUHBI M aHAIM3UPOBATh IOJIYYCHHbBIE

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

13 coONIOaTh TpaBWiIa TEXHUKHM O€30MAaCHOCTH Ipu padore ¢
J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC NMPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINeH:
114 MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

XapaKTCPHU30BaTh IIPHUHIIUIIbI ,HeﬁCTBHﬂ HN3YUYCHHBIX HpI/I60pOB n
115 TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha HUX OIIKMCAaHUSA, UCIIOIb3Ys

3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIOJB30BaTh CXEMbl M CXEMAaTHUYHbIE PHUCYHKH H3Y4YECHHBIX
TEXHUUYECKUX YCTPOMNCTB, HM3MEpPUTENBbHBIX npuOopoB U
1.16 TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOIBb30BAHNUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
1.17 KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

OCYILECTBIISATh MOMCK MHPOPMALIUU (PU3MUYECKOTO COAEPIKAHUS B CETH
WnTepHer, camocrosTenbHO (GOpMYyIUpys IOUCKOBBIM  3ampoc,
1.18 HaxOJWUThb IIYTH  ONPEAENIEHUS  JOCTOBEPHOCTH  IIOJy4EHHOU
nH(pOpMallMd Ha OCHOBE HMMEIOMIMXCS 3HAHUM M JOMOJHUTENbHBIX

HCTOYHHUKOB

UCMOJNb30BaTh NPU  BBINOJHEHUM YUEOHBIX 3aJaHUi  Hay4yHO-
119 MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIMU U3 OJIHOU
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3HAKOBOU CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBbIE M YCTHBIE COOOLIEHHs Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
1.20 UCCIIEIOBATENbCKOM  JAEATEIBbHOCTH, IPU  3TOM  IPaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAIEe ¢ y4E€ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

IPU BBINOJIHEHUH Y4EOHBIX NMPOEKTOB U UCCIEIOBAaHUNA (PU3NYECKUX
IIPOLIECCOB paclpenesaTh O0A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IOCTaBJIIEHHBIMU  33aJauyaMH, CJIEIUTh 32 BBHIIOJHEHUEM IUIaHA
1.21 JEUCTBUM WM KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLICHHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIIBHOCTh TPYMIbI, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCICTBUE,  MpOSABIAS  TOTOBHOCTb

pazpemiaTh KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COePKAHUS

duszuka — Hayka O TMpupoje. SIBIEHUS NPUPOJIBI.
1.1 duznyeckue  ABJIICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenmunH.  Qusmueckue  npubopsl.  [lorpemHoCTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBCHHOH&Y‘IHHIZ MCTOA ITIO3HAHUA: Ha6J'IIOI[eHI/Ie,
13 IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune QU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeH

[TpakTyeckue paboOTHI:

##HPar##l3mepenne pacCTOSTHUN.

#i#Par#t#l3MepeHne 00bEMa KUIKOCTH M TBEPIOTO
1.5 Tena.

H##HPar##H#Onpenenenre pa3MepoB MajbIX TeJ.

HiHParf##l3Mepenue  TeMmmeparypbl NpuU  TOMOILU

KUAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPhL

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

#H#HPar##CTpoeHNEe BElECTBA: aTOMBI M MOJIEKYJIBI, UX
2.1 pa3Mepsl. OMEBITHI, JOKa3bIBAOIIIE JTIACKPETHOE

CTPOCHUC BCUICCTBA

2 #iHParfH## ] pmokenne  yactmi  BemiecTBa.  CBS3b
2.2 CKOpPOCTH  JIBMOKEHHS  4YacTHUI[ C  TEeMIepaTypou.

BbpoyHoBckoe nBmxenue, iuddysus

23 BzaumopeiicTBHE YyacTHUIl BEIIECTBA: NPUTSKCHUC U
OTTAJIKUBAaHHUEC
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24

HH##Par#H#H ArperaTHble COCTOSIHUSI BEILECTBA: CTPOECHHUE
ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.
B3auMocBsI3p MeXJy CBOWCTBAMM BELIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTuyeckue pabOTHI:

H#H#HPar###OLenka auamMeTpa aToMa METOJOM PsijioB (C
ucronb3oBanueM pororpadmii).

HH#HPar#H##0npITBI O HAONIOJCHHUIO  TEIJIOBOTO
pacuIpeHust ra3oB.

HHHPar#H###0OnBITEL 0 OOHAPYKEHHUIO JIEHCTBHA  CHI

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

3.1

Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51

HCPABHOMCPHOC JIBHUIKCHHC

3.2

Hi#HPar##H#CKOpOCTb. Cpennsis CKOpOCTb pu
HEpaBHOMEPHOM JBIKEHUU. Pacu€r myTu u BpeMeHHU

JBHXXCHUA

33

SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
TEJ KaK IPUYMHA U3MEHEHUs CKOPOCTH JBUYKEHUS TEIl.

Macca kak MCpa UHEPTHOCTH TEJIa

34

3.5

3.6

3.7

#H#HPartH## motHocTh BemtecTBa. CBA3L IUJIOTHOCTH C

KOJIMYECTBOM MOJIEKYJI B IMHUIIC 00BEMa BEIIeCcTBa
Cuiia Kak XapakTepUCTHKA B3aUMOJICHCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
MOMOIIBIO JMHAMOMETPA

#HHPar##ABnenue TaroTteHus U cwia Tsokectd. Crita

TAKCCTU Ha JPYTUX IUIAHCTAaX. Bec Tema. HeBecoMocCTh

3.8

3.9

Cuna Tpenusi. TpeHHE CKOJbXEHUS M TPEHUE IOKOA.
Tpenue B npupoje U TEXHUKE
#H#HPar###CrioxkeHne CuJ, HaMpaBJICHHBIX 110 OJHOU

npssMoi. PaBHOZEHCTBYOIAs CUIT

3.10

[TpakTuyeckue paboOTHI:
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3.11

3.12

OnpeneneHnue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHMOCTh CHJIBI TPEHHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: JTMHAMOMETP, MOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U

+ YBEJTUYCHUS JTABICHUS
42 JlaBienue raza. 3aBUCUMOCTD JaBJIEHUS Ta3a OT 00bEMa,
' TEeMIIepaTyphl
43 Ilepenava naBneHust TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAITUHBI
3aBUCMMOCTh  JIaBJIGHUS KUJKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoOCy/Ibl.
A [M'uppaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBAHMS BO3AYHIHOW 000m0uku 3emin. OTmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO TABJICHHS OT
BBICOTBHI HaJ] YDPOBHEM MOPSI
16 N3mepenne armocdepnoro naenenus. [Ipubopsr mis
' U3MEepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apXumenoBa) cuiIa. 3aKOH
Apxumena
4.8 IInaBanue Ten. Bo3gyxomnasanue
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[TpakTrueckue pabOTHI:
HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOTpYXKEHHOH B KHUAKOCTh YacTH Tela.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TEJIO, TMOTPY)KEHHOE B  JKHUJIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JEHCTBYIOLIEH
4.9 Ha TeJI0O B JKHUAKOCTH, OT Macchkl Tejia. OIbITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CHUJIBbI, JIEHCTBYIOIIEH Ha TEJIO B >KHJIKOCTH, OT 00BEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUNIOTHOCTH
JKHJIKOCTH. KonctpynpoBanue apeomeTpa TN

KOHCTPYUPOBaHME  JIOAKM U ONpeleneHue e

Ipy30M0IbEMHOCTH

dusnueckue  SBICHUS B TNPUPOJC.  BIUSHHC
4.10 aTMoc(hepHOro aBJICHUS Ha KUBOW OpPraHU3M, TUTABAHUC

pBIO

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYIbI,
A1l YCTPOMCTBO BOJONPOBOJA, T'MJAPABIMYECKUNA Ipecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexanndeckas MOIIHOCTb

- [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' IJI0CKOCTh. [IpaBrito paBHOBECHUS pbIYara

54 [IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JIOKy

5 «3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JNENCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus

- ITonHass mexaHudeckas SHEprus. 3aKOH W3MEHEHUs H
' COXPAHEHHUsI MEXaHUYECKOW YHEPTUH

5.9 [TpakTrueckue paboTHI:
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#H##Par###Onpeneneare pabOThl CUJBI  TPEHHUS TPHU
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccinenoBanue ycinoBuil paBHOBECHUS
ppiuara. HM3mepenme KIIJI HakIOHHON IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pbHaru B TECIC

5.10
YyeoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
5.11 HETOABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kona Kona
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasaena 3JIeMeHTa
TEIIVIOBBIE ABJIEHWA
OCHOBHBIE  TOJIOKEHHUSI  MOJEKYISIPHO-KMHETUYECKOM
61 TEOpUM CTPOEHUs BellecTBa. Macca U pa3Mepsbl
' Mosiekysl.  OmbITBI,  TOATBEPXKIAIOIMIUE  OCHOBHBIC
TIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopenu  TBEpAOro, HKHAKOTO M  Ta3000pa3HOTO
6.2 coctosiHuil BemecTBa. Kpucrammmueckue u amopdHbIe
Telna
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIOKEHUU MOJEKYISIPHOKHHETHIECKOM
TEOPUH
6.4 CmaunBaHMe M KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe paclIMpeHue U cxaTue
6.6 Temneparypa. CBsi3pb Temmeparypbl CO CKOPOCTBIO
' TEIJIOBOI'0 ABMXKCHHS YaCTHIL
6.7 Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTpEeHHEH
' SHEPTHUU: TeIUIonepeaada U COBEpIIeHNE pabOThI
6.8 Buael Teronepenaun: TEMIOMPOBOJAHOCTb, KOHBEKIIHS,
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U3IIy4YeHHUE

KomnuectBo  Temmorel. YaenbHasd — TEIIOEMKOCTDH
6.9
BEIIECTBA

TemnooOMeH W TEIUIOBOE paBHOBECHE. Y paBHCHHE
6.10
TEILIOBOIO Oajanca

[InaBneHne U OTBEPAEBAHUE KPUCTAIUNINYECKUX BEILIECTB.
6.11

VY nenbHas TeIuioTa IUIABJICHUS

[TapooOpa3zoBanue u  koHjeHcauus. Vcnapenue.
Kunenue. VYpaenbHas  Ttemiota mapooOpa3oBaHUSI.
6.12
3aBHCUMOCTH TEMIEpPATYphl KHIIEHUS OT aTMOC(EpPHOTO

JaBJICHUA

6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs

[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIJIOBOI'O JBUTaTeisd. TemaoBhIC NBHUTATE/IM M 3alluTa
OKpY’Karolllel cpeibl

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX

6.16
nporueccax

[IpakTuyeckue paboOTHI:

HHHPar###ONBITEI IO  OOHApY)KEHUIO JEeMCTBUSA CHII
MOJIEKYJISIPHOTO MIPUTSKSHHUS.

H#HHPar###0NbpITHl MO0 BBIpAIIMBAaHMIO  KPHUCTAJIOB
MOBAPEHHOH COJIM WITK caxapa.

#HH#HPar###0neITel 1o HAOJNIOAEHUIO  TEIUIOBOTO
617 pacIIpeHus ra30B, KHUIKOCTEH M TBEPIBIX TEI.

' ###Par###Onpenenenne naBieHUs BO3yXa B OautoHE
HITpUIIA.

HHH#Parf##ONBITHI, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIaXICHUSI.

###Par### [poBepka TUMOTE3bI JTUHEHHOW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMeTpHQCCKOﬁ
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TpyOKe OT TeMIepaTyphl.

###Par###Habmonenune M3MEHEHUS BHYTPECHHEHN
SHEPrUU Tejla B pe3yjbTaTe TeIulonepenauu U padoThl
BHEIITHUX CHIL.

#H##HPar##llccienoBanue SBJICHUS TEIUNIOOOMEHA IpH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOABI.
#HH#Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

#HH##Par##H#Onpenenenue yIeJIbHOU TEIIOEMKOCTH
BEIIECTBA.

Hi#H#Par#H##ccnenoBanue npoiecca UCapeHusl.
###Par###OnpeneneHne  OTHOCHTEIBHONW — BJIAXKHOCTH
BO3/yXa.

#HHHPar###Onpenenenye yaeabHON TEIUIOThI IIaBICHUS
h11:91 -

Ousnyeckue SBICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
6.18 KpUCTAJUIBI B Mpupojie, uznyuenue CoJiHIla, 3aMep3aHue
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
6.19 JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B

B3aunmopeiictBue 3apsokeHHBIX Ten.  3akoH  KyioHa
7 7.2 (3aBHCHMOCTH CHIIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCIKIY TCJ'IaMI/I)

Dnektpuueckoe nosue. Hanpssk€HHOCTD 3J€KTPUYECKOTO

7.3
noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH
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(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN
7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs IIEKTPUUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuina ToKa. JIEKTPUUYECKOE
' HaIpsDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[locnenoBarenbHOE W THapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIe MarHuTHl. B3amMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJE SIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmoms3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOMN
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naaykuuu. [Ipasumno Jlenna

DNEeKTpOTreHepaTop. CriocoOsr MOJIY4CHUS
7.19 EKTPUYECKOM  BHEPruHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJIIEMBIX HCTOYHHKAX SHEPIrun

[IpakTuueckue padbOTHI:

OnbITHl IO HAOTIONEHUIO 3JCKTPU3ALUH TEJ UHIYKIHEH
U IIPU CONIPUKOCHOBEHHH.

HccnenoBanue JAEUCTBHA  DJIEKTPUYECKOrO IIOJI  HA
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.
WccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
7.20 JUIMHBI, IIJIOIAAN MTONIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM INpHU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTope. MccnenoBanne 3aBUCHMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
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B33.PIMOI[€I>'ICTBI/I$I KaTylIKu ¢ TOKOM W MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HBy‘IeHI/IC

I[CP'ICTBPISI MArduTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboThI
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIUMOHHOI'O TOKa

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, OIJICKTPHUSCTBO  JKHUBBIX
7.21 OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuueckue YCTpOfICTBaI QJICKTPOCKOII, aMIICPMECTP,
BOJIBTMCTpP, pCoCTar, CUETUYMK SHGKTqueCKOﬁ OHCPIuu,

AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC

722 ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJIBUTATEh
MOCTOSIHHOTO TOKa, FT€HEpaTop MOCTOSHHOTO TOKA
9 KJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHUWYECKUE ABJIEHHW A
81 Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
. Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTh MEXAHNUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE
###Par###HepaBHOMEpHOE TIPSIMOJIMHEWHOE JBHKEHUE.
8.4 Cpennsis u  MrHOBEHHas CKOpPOCTb Tela IpH
HEPaBHOMEPHOM JBHKCHUU
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g5 Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE
' JBUKEHUE

8.6 #H#HPar###CBobogHOe magenue. OnbITol [ anumnes

Hi#HPar#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopoctu. LlenTpocTpemMuTebHOE YCKOPEHUE

8.8 [TepBeriit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon Herotona

8.11 H#H#HAPar###] [puHuMn cyneprno3uiuu cuil

8.12 Cuna ynpyrocru. 3akoH ['yka

%13 #HHHPar###Cuna TpeHMs: cujla TPEHUS CKOJIbKEHMS,
' cuJia TPEHUS MOKOS, IPYTUe BUIbI TPEHUS

8 14 H##HParfH##Cila  TSDKECTU W 3aKOH ~ BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS

815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku

S 16 PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
' TEJ0

%17 ###Par###PaBHoBecue TBEPAOro Tena C 3aKperIEHHON
. oCb10 BpanieHusi. MomeHT cuibl. LleHTp Tsbxectu

8.18 Nmnynsc tena. M3menenne nmnyinbca. Miynsc cuiibt

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 ###Par###PeakTUBHOE JBUKEHUE

8.21 Mexanunueckas paboTa U MOIIIHOCTb

82 PaGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
' SHEPTUU U PaboThI

823 [loTeHuumanpHass SHeprust Tena, TMOJHATOTO  HaJ
' MOBEPXHOCTHIO 3eMJIU

8.24 [ToTeHnumanpHast SHEPTUS CKATOUN MPYKUHBI

825 ###Par###Kunetnueckass ~ sHeprusi.  Teopema O
. KUHETHUYECKON SHEpruun

8.26 #HH##Par###3aKkoH COXpaHEHHUSI MEXaHUYECKOM SHEPTUU
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[IpakTrueckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
827 KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
' MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUST CKOJIBKEHHS
OT CWJBl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIBI  yOPYrocTH  IIpd  NOABEME  Ipy3a €
WCIOJIb30BAaHUEM  HEMOJBMKHOTO U MOJBUKHOTO

OJIOKOB

dusnueckue SBJICHUS] B TMPUPOE: MPUIUBHI U OTIHUBEI,
8.28 nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE

ABWIKCHUC KUBBIX OPTaHU3MOB

220 TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKH
MOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS], PAKETHI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

>l KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
02 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
9 ' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
. 3aryxatomue KoneOaHus. BbeIHYXIeHHBIE KOJeOaHUsI.
' Pes3onanc

Mexanunueckue BoJiHbI. CBOMCTBa MEXaHUYECKUX BOJIH.

9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U
CKOPOCTB €€ pacnpocTpaHeHus. MexaHu4eCKUe BOIHBI B
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TBEPIIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

9.8

[IpakTryeckue paboTHI:

Omnpenenenne 4acToThl W Iepuona  KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenue 4acToThl W Iepuona  KoseOaHui
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tlepuoja  KoJjeOaHMiA
MOJIBEIIEHHOIN0 K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjieOaHMiA
IPYKMHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepuoaa KoJIe0aHui rpysa,
MOJIBEIIEHHOTO0 K HUTH, OT Macchl rpy3a U *KECTKOCTH
npyXuHsl. I3Mepenune yckopeHus cBOOOIHOTO MaIeHUs
®dusnueckue SBJIECHUS B NPUPOAE: BOCHPUATHE 3BYKOB

JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJHBI,

IyHaMHu, 5XO

9.9

TexHuyeckue yCTpOI\/’ICTBal 9XO0JIOT, HCIIOJIB30BAHUC

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMariuTHas npupoja ceera. CKOpOCTb CBeTa.
' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe
10.5 NENUCTBHE BHJIIMOTO, yIABTPaQHOIETOBOTO u
PEHTT€HOBCKOTO U31y4eHUM
10.6 TexHnueckue yCTpOHCTBA: HCIIOJIb30BaHNE
' JJIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOM CBSA3HU
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CBETOBbBIE ABJIEHHA

11.1 JlyueBas mognenb cBeta. IcTOUHUKYM CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
' cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 Jlunza. Xop jiydeit B JIMH3E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJIeCKOIa
117 I'maz kak onTuueckas cucremMa. bim3opykocTs u
' JaJIbHO30PKOCTh
11.8 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnoxeHue crieKTpalibHbIX 1IBETOB. Jlucniepcus cBeTa
[IpakTryeckue paboOTHI:
Hi#HPar#H#lccnenoBanue 3aBUCUMOCTH yria
11 OTpa’KEHMsI CBETOBOTO JIyya OT yrJjia MaJeHusl.
H#HParfH#H#l13yuenne  xapakTepUCTHK  HM300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#i#HPar#H#ccnenoBanue 3aBUCHUMOCTH yria
IIPEJIOMJIEHUST CBETOBOI'O JIyda OT yIVIa IaJ€HUs Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ###HPar## lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#H#HPar##Onpenenenne  (QOKyCHOTO pacCTOSHUSL U
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
HHHPar###ONBITEI IO Pa3NOKEHUIO OEJIoro CBETa B
CIIEKTP.
H#HPar#H##ONbITHl IO BOCIPUSATUIO I[BETA IMPEAMETOB
IpU UX HAOJIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnyeckue sABIEHUS B npupone: 3aTMeHus ConHua u
11.10 JlyHpl, 1IBETa TEJ, ONTHYECKUE SIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,
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¢doToanmnapar, ONTUYECKUE CBETOBObI
KBAHTOBGIE SABJIEHUA
11 Omnseitel Pezepdopna u manerapHas Monenb aToMa.
' Mogenbs aroma bopa
129 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JluneityaTbie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
14 Crpoenune aromHoro sapa. HykimoHHas Moxenb
' aTOMHOrO siapa. M3oronsl
15 PannoaktuBHbeie mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX S7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
1238 Peakuuu cuntesa u genenus sanaep. ICTOUHUKN 3HEPTUU
12 ' ConHua u 3B€311
129 SAnepnas sHepretuka. JlelicTBHe  PpaJMOAaKTUBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHE DHEPIUU YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIECHUS B IPUPOJE: E€CTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUH Ha OpPraHU3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
' WHIUBUAYAIbHBIN 103UMETp, Kamepa Bunbcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
NpoBepsieMOro 0a30BOro ypoOBHsI 0CBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hopMUPOBAaHHOCTHh 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOM CBS3H
W TO03HAaBa€MOCTH SBJICHUH TMPUPOJBI, O POJM OKCICPUMEHTA B
busuke, o cucremooOpasyromeil ponu (GUIMKK B Pa3BUTUU
1 €CTECTBEHHBIX HAyK, TEXHUKA M TEXHOJOTUH, 00 HBOJIIOIUHU
bu3nyYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCHUUCKMX M 3apyOCKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuun
CTPOEHHS BEIIECTBA, O (PU3MUECKON CYIIHOCTU SIBICHUHM MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
2 YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NUYECKUX SBIICHUMN
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Bnanenne ocCHOBaMH ITOHSTHHHOIO araapara U CHMBOJIMYCCKOTO

SI3bIKa (1)PI3I/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y'-Ie6HI)IX 3aaa4,

3 YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (UINYECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

4 YMeHue OnuchIBaTh U3y4eHHBIE CBOMCTBA TeN U (DU3UUECKHE SIBICHHUS,
UCTIONB3YS (PUBNUYECKUE BETUUUHBI
Brnanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM

s coOrOIeHHsT MPaBWJI 0€30TMaCHOTO TpyZAa: HaOMIoAeHHEe (QU3UIECKUX
SIBJICHUIM
YMEHHE CaMOCTOSITEIFHO COOMpaTh AKCICPUMEHTAIBHYIO YCTaHOBKY
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U3 JaHHOTO Habopa 00OPYAOBAaHUSA MO MHCTPYKIMH, OMHCHIBATH XOJI
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BETUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJIOXHBIX  3KCIEPUMEHTAJIBbHBIX  HCCIIEOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
6 ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

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

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
7 XapakTepa, B YaCTHOCTH, BBISABIISIT IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)I/ISI/I‘ICCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISBIISITh HEJOCTAIOLINE JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTHh PACUYETHI U OICHUBATH PEATUCTUYHOCTH MOIYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

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

YMeHHe XapakTepu3oBaTb I[PUHLMINBL  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE
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3aKOHOMECPHOCTH

VYMeHue UuCHOoNb30BaTh 3HAHUSA O (PU3MUYECKUX SABICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
10 YCTPOMCTBAMM, COXpPaHEHHUsS 3JI0pOBbS U  COOJIIOJIEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHMsSI B OKpYXawolled cpene; MOHMMaHue
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIDKEHHNA (U3UKH W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

OnbIT moMcka, NpeoOpa3oBaHMsl M MPEACTABICHHUS HHPOpPMALUU
(GU3NUEeCKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(QOpPMAIIMM HAa OCHOBE UMECIONIUXCA 3HAHUA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
11 BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHUWYECKUE ABJIEHM A
. Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTECILHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE JBIKEeHHE. Cpennsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYHCIICHHSI CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIpSMONMHEITHOE NBHKEHUE. 3aBUCUMOCTh KOOPJWHATHI Tejia OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+ut
I'paduikn 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUU CKOPOCTH, NPOSKIIHH
NMepeMeNIeHus, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIKCHUH
3aBUCUMOCTh KOOpPJMHATHI Te€lda OT BPEMEHHM B Clly4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEHHOTO JIBHKEHUS:
2
Sl =v,, #1+a,* ;
2
@opmylibl 111 TPOCKUHUHM TEPEMEIICHUS, MPOEKIUA CKOPOCTH W MNPOCKIUH
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JABUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f)zuﬂ.r +a, L,
a.(f) =canst,
szz - lez =2a,s,
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TIPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUJKEHUU
CBobOonHoe maneHue. GopMyIibl, OMUCHIBAIONINE CBOOOAHOE TaJCHUE Tela IO
1.5 BePTUKAIN (JABMKEHUE Tella BHU3 WJIM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH
3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH I MPOEKIHMU YCKOpPEHUS,
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 49 ot 02.04.2025. NcnonHutenb: Ctaxees B.B. B I/IEKTPOHHbBINA
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NPOEKIMK CKOPOCTH M KOOPJAMHATBI IpH CBOOOJHOM MaJeHUM Teja 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
U= iMR
T
LlenTpocTpeMuTeIbHOE yCKOpeHHe. HampaBiieHue [EHTPOCTPEMHUTEILHOTO
16 yckopenusi. Dopmyria Uil BBIMUCICHUST YCKOPCHHUS:
2
a. — L
" R

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:

Vo= ?

Macca. IInotHocTh BemecTBa. @opmyna i BBIYUCICHUS IIJIOTHOCTH:

_m

1.7 P=7
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-a

1.10
CoHanpaBlI€HHOCTh BEKTOPA YCKOPEHHUS T€JIa U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEIIO
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

1.11 F 21 = _Fl_g

{12 TpeHune nokos U TpeHHue CKoJbkeHuss. DopMyna i1 BBIYUCICHUS MOLYJISL CUIIbI
TPEHUS CKOJIbKEHUSL:
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F_=un-N

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

1.13 F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATI'OTCHUSA:

My -4
F=G.-—1 _2
'L
1.14 Cwita TsbkecTd. Y CKOpeHHE CBOOOIHOTO TaCHUSI.
dopmyra 7151 BBIYUCIICHHS CHIIBI TSKECTH BOJIM3M MoBepXHOCTH 3emun: F = mg.
JIBmxenue ranet Bokpyr Conuna. [lepBas kocmMudeckasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
1.15 pP=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHue HUMITyJIbCA. I/IMHy.]'ILC CHIJIBI

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
1.16 D=0, i, U, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=FFoosct

MexaHnueckast MOLHOCTD:
1.17

n=4
I

Kunernueckas u NMOTCHIHAJIbHAA SHEPI . CDopMyna JJIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

1.18 o
Ep=—r

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON
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SHEPIUH TeJla, HOJHITOrO
Haj 3eMIEn:
E,=m gh
MexaHuueckast SHEpTHUsL:
E=E;+E P
1.1 N
9 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia Jij1sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: £ = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Mowmenrt cunbi: M - FL
VYciioBre paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToxBwokHBIH 1 HenmoABKHBIHN O1oku. KITJ] mpocThIX MEXaHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
_F
P75
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
I'mapocraTnyeckoe naBieHUE BHYTPHU KUIKOCTH.
®opmyna 1751 BBIYUCICHHS 1aBJICHUS] BHYTPU KUIKOCTH:
P=Pgh+Dy,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23
Fage =PEV
VYcnosue miaBanus tena. [imaBanue cyj0B M BO3yXOIUIaBaHUE
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Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOA W 4YacToTa KOJIeOaHWMi.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

1.24
1
V==
T
{25 Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu
K01€0aTeIbHOM ABUKEHUN
1.26 3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc
Mexanudeckue BOJHBI. [IpomonbHble M monepedyHbie BOJIHBI. J[jIMHA BOJIHBI U
CKOPOCTb PacClpOCTPaHEHUS BOJIHBIL:
1.27
h=v-T
128 3Byk. ['poMkocTh 1 BbicOTa 3ByKa. OTpa)keHHWE 3BYKOBOM BOJHBI HAa TPAHUIIC

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

Ilpaxmuueckue pabomul

H3mepenne cpenHeill TUIOTHOCTH BEIIECTBA; APXHMMEIOBOM CHIIBL, HKECTKOCTH
OpYXUHBL;, KO3(pUIMEeHTa TPEHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Mepuoia
Kosie0aHuM NMPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILIETO HA phIvar;
paboThl CWJIBI YNPYrOCTH TMPH MOJbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
1.29 610Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HMKAIOUIEH B NPYKUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
Kojie0aHui MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIICIOBAaHNE HE3aBHUCHUMOCTH TepHoja KojeOaHWi HHUTSAHOTO MasTHMKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
1.30 CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, IMPUIHWBBI W OTIMUBBI, JABHXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,
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PEaKTHUBHOE JIBM)KEHHUE ’KMBBIX OPraHU3MOB, pblUard B TEJI€ YEJIOBEKA, BIUSHUE
atMoc(hepHOro JaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE
3BYKOB KMBOTHBIMH, 36MJIETPSICEHHUE, CEHCMUUYECKHUE BOJIHBI, IlyHAMHU, 9XO
Texnuueckue ycmpoticmea.: CUUIOMETP, NATUYUMKU TOJIOKEHHS, PACCTOSHHS U
YCKOpPEHUS, JAUHAMOMETp, MOJAIIMUIIHUKK, PAKEThl, pbIYar, IOJABUKHBIA U
131 HEMNOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
' COOO0MIAIOIMEeCs COCY/Abl, YCTPOMCTBO BOJIOMPOBOJA, THAPABIUYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE
2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS
2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammudeckue u amopdHbIe Tena
25 JBuwxenue wyactuy BemiecTBa. CBsA3b CKOPOCTHM JABWKEHUS YacTHL C
' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus
23 CMauuBaHue U KalWUISPHbIE SIBICHUS
24 TemoBoe paciIupeHue u cxatue
2.5 TemnoBoe paBHOBECHE
Y Buaytpennsss sueprus. Pabora u Temomepenada Kak CrocoObl H3MEHEHHS
' BHYTPEHHEHN 3HEpruun
2.7 Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE
HarpeBanue wu oxnaxnenue ten. KomuwyecTBO — TemnoTel. Y aenbHas
TEMJIOEMKOCTD:
2.8
O=am(t,—1)
3aK0H COXpaHEHHS DHEPrUU B TEIUIOBBIX MpOIECCax. YpaBHEHUE TEIJIOBOTO
Oananca:
2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
510 UClapeHuss M KoHAeHcauuu. KumeHwe IKHUIKOCTU. YJielnbHas TerioTa
. napooOpa3zoBanus: L = O/m
2.11 BnaxnocTs BO3ayxa
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[InaBnenne wu Kpuctamnuzanus. V3MeHeHWe BHYTPEHHEH SHEPrud mpHu

IJIaBJICHUU U KpUCTAJJIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

2.12
2=L

BryTpeHHsIs SHeprus CrOpaHus TOTUIUBA. Y AeNIbHAS TETIOTa CrOPaHUs TOIUIHBA:
2.13 q=0/m

2.14 [punuuns! pabots! TemoBbix apuratenei. KI1/1 teruioBoro apurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
2.15 OTAAQHHOI'0 HAarpeThiM ILWIMHAPOM, IOCJIE OIYCKaHHsS €ro B BOAY KOMHATHOMN
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIAaBJIICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSKEHHE W KallWJUIIPHBIC
2.16 SBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tipupoje, uznydenne CoiHIla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

Texnuueckue ycmpoticmea.: KalWJUIAPbl, IPUMEPBI UCIIOJIb30BAaHUS KPUCTAILIOB,

JKUJKOCTHBIM TEPMOMETpP, AAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS

217 JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO
CrOpaHus

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onektpu3anus Ten. /[Ba BUa aIeKTPUUYECKUX 3apsii0B

3.2 B3anMopeiicTBre 3apsykeHHBIX Tell. 3akoH KyioHa

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

14 Onektpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
' CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

15 Hocurenn »snextpuyeckux 3apsaoB. JleHCTBUE 3JIEKTPUUYECKOTO TMONs Ha
' AIIEKTpUYecKue 3apsbl. [IpOBOIHUKY U TUAIEKTPUKH

3.6 [TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.
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Hanpsixenue.
I=q/t, U=A4/4
DIIEKTPUUYECKOE CONPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:

3.7 R =pl/S

38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:

I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE cOEqMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;I=1+I; r=5,
2 2 B
CwmenranHble COeTMHEHUS TTPOBOTHUKOB

310 Pabota u momHOCTS A5ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:
2

3.11 O=I"-R-t

319 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHAYKLIHUH

313 MarauTHoe T1OJIe TOCTOSHHOTO MAarHuta. B3auMoAeNCTBUE NOCTOSHHBIX
MarHuTOB

3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM

3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIMHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE
(pe3ucTophl, TaMIIO4Ka), OT HAMPSKEHHs Ha KOHIIaX MMPOBOJHHUKA; 3aBUCUMOCTH
CONPOTHUBIICHHS OT JJIMHBI MPOBOJHUKA, TJIOMIAJN €r0 MOMEPEYHOr0 CEUCHUS U
YAEIBHOIO CONPOTUBIICHUS.
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[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HAMPSHKEHUS MPHU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJAHHUKOB; MpaBWiIA IS CUJBl DJIEKTPUUECKOrO0 TOKa MpHU

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s6nenuUs 6 npupooe: 3IEKTPUYECKUE SBICHMS B aTMocdepe,
3.17 AIIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipeld MmoIocoB,

POJIb MAaroHuTHOI'O IIOJIA JIA ) KU3HHU Ha 36MJ’IC, IMOJIAPHOC CUAHUEC

Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
PEIOXPAaHUTENHU, D3JIEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOIO TOKa,

T'CHECPATOP NOCTOSAHHOI'O TOKA

3.19 OneKkTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucniepcust cBera
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' auH3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
HiHHPar###l13MepeHe  ONTHYECKOM CHIIBI coOuparomied JHH3BI; (HOKYCHOTO
paccTosiHus COOMpArOIIeH JIMH3BI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMETa U
M300paxkeHusi, KOTJa MpeAMET PacloyioKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MIPEJIOMJICHUS CTEKJIA.
#iHPar###llccnenoBanue CBOMCTBA M300pak€HUs, MOJYYEHHOTO C IOMOIIBIO
cobuparomel JUH3BI, W3MEHEHUs (HOKYCHOTO DPACCTOSHHS JBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHULIE «BO3/IYX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmenHuss ComHua u JlyHel, 1Berta Teu,
' ONTHYECKUE SBJICHHS B aTMOcdepe (IIBeT HeOa, pedpakiius, paayra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peaknuu anbda-u Oera-
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pacnana

4.2 Omneitel Pe3epdopna o paccesauto anbda-dactuil. [Ltanerapuas Mozaennb atoma
4.3 CoctaB aroMHOr0 sifjpa. M3orornsl

4.4 [lepuon monypacnana aTOMHBIX SIIEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE

Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,

HeﬁCTBHe pPaarOaKTUBHBIX I/ISJIY'-IGHI/Iﬁ Ha OpraHus3M 4YCJIOBCKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN J03UMETp, Kamepa
Bunbcona, sinepHas sHepreTuka
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka 9 knacc/ [epsikun A.B. OO11ecTBO € OrpaHUYeHHON
OTBETCTBEHHOCTBIO «}31aTENBCTBO «DK3aMEH
» ®usuka § kiacc/ [leppimkun A.B. OO1iecTBO ¢ orpaHnyeHHON
OTBETCTBEHHOCTBIO «I31aTENBCTBO «DK3aMEH
» Gusuka 7 knacc/ [epsimkun A.B. OO011ecTBO ¢ OrpaHUYeHHON

OTBCTCTBCHHOCTBIO «HSH&TGHBCTBO «DK3aMeH»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 49 ot 02.04.2025
MHnumnaTop cornacoBaHus: Ctaxees B.B. [upekTtop
CornacoBanune nHngumnposaro: 02.04.2025 09:17

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Craxees B.B. 02.04.2025 - 09:17
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