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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuétom ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢u3MKN Ha NEATeTbHOCTHOW OcHOBEe. B mporpamme mo (usmke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
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
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcra npocemienus Poccuiickoit @enepauuu (mpoToKoI OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (DOPMHPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATBHON AeSTEILHOCTH, CBI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'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).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



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 BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

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

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

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 BemecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHUS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cumita Kak XapakTEepUCTHKa B3auMoAeHCcTBHS Tenl. Cuiia ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKosA. TpeHue B NpUpPOEe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEJL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

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

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS 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. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

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

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

Mexanudeckast pabota. MOITHOCTb.

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



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro Oananca. IlmaBiaenue w
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

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

3aKOH COXpAHEHHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OalsIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHUsT BHYTPEHHEH OHEpPrud Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Tea. [Ba poja sieKTpUYecKux 3apsanoB. BzaummopaercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3IIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnepgoBaTenbHOE W MApajuIENIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJeKTpu3anus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne u peryinpoBaHue HANPSIKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISi  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS W HANPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMoMHENHOE ABHKEHUE. CpelHsAsl 1 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. LIeHTpOCTpeMUTENIBHOE YCKOPEHUE.

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

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

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

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

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHEPTUs CKATOW NPy KUHbI. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAEKTOpUM JBUKEHHUS OJIHOTO M TOTO K€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOnronenre MexaHU4eCcKuX sIBICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TTPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKCHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JBIDKCHUH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 PuiieHTa TPEHUS CKOJIbXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aKkoHa COXpAHEHHs SHEPTUU.

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 — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka U BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MTONEPEUYHBIX BOJIH (Ha MOJENN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

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 MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

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



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX 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
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [1mockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

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

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

Hemoncmpauuu.

[IpssMonMHEWHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens riia3za.

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 xapakTEepPUCTHK W300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
NaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOIO M MAacCOBOI'O YHCE.
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U MOIJIOLIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX M JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 0000IIeHWS  TPEIMETHOTO  COACp)KaHWUsI W  OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBIIAJICHUE YMEHUSMU OOBACHATH (U3MUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

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

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

OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyuenus Gu3MKU Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITHUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOULIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX TMOCJICICTBUN [ OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

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

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
IPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISABIATHP M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CMOCOO pelieHus y4uyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 110 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIHPOBaTh 0000IEHNS U BBIBOJBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpPEICTABICHHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IIHCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUIyaTbHOW pabOTBI TpPHU PEUICHUH KOHKPETHOH (H3NYeCKOM
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOThI, IOCTUTAasi KAYECTBEHHOTO pe3yiIbTaTa Mo
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM PelIeHHs (PU3UUECKON 3aauu UK
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(GuU3MYEeCKOro HMCCIEJOBAHMS WM  [POEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sABieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PAa3JIMYHBIMU CKOPOCTAMHM B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3YeMBIX  BEJIMYMH, HX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHUS MEXaHWYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU JIBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX Ta0NHIl U TPadUKOB, JENaTh BBIBOJBI MO pPE3yJbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMUMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUSI PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BIageTs mpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaX MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBINIEHHBI Tap, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHUE U CKaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PUBMUECKUX  SBJICHUM B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa, SJEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (NMPHU3HAKHM) (PU3NUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHUs, yHaelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTHb BO31yXd, JJIEKTPUYECKHM 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BETUUHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMma i1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallM MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMBITHI 1O HAOJNIOACHHUIO (PU3MYECKHX SIBJICHUNH WM
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHATHOTO TMOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTAa,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMyIHpPOBAThH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIENOBAHUE IOCIEAOBATENIBHOIO M IAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMYUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PUBMYECKUX SIBJIECHUUH U HEOOXOIHUMBbIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATb CXEMbI JJIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTH  NpUMEphl  (HAXomuTh WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH © TYyTEM CpPaBHCHHS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEpKaHHS, CIPABOYHBIE MaTepUaIbl,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIep)KaHWs, B TOM 4YHCJIE TMYOIMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPY  BBITIOJHEHUH YYEeOHBIX TMPOCKTOB W HCCIEAOBAaHUN (DU3UICCKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeTbHOCTh TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aMOJIEHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXAHWYECKOTO NBMKEHUs, Aehopmanus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, JJICKTPOMATHUTHBIEC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PeaKTUBHOE IBIDKCHHE, KoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYCHHUs) TI0 OMUCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO H3IYYEHHUM, €CTECTBEHHBIM
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTMMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCHUTEIbHOCTH [ anmues,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aITUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (U3MUYECKUX SIBICHHII,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
$uU3MYECKUX METO/OB, HCIONB3ys OMHCAHWE WCCICIOBAHUS, BBIACIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(du3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3YyUEHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHMOCTEH (DU3MUECKMX BEIUYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHWs W yIiia MpeJoMJICHHs OT yriia



najieHusl): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHWM MAaTeMaTH4ecKoro U MPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEpHUCKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX IPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOrO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYs TOUCKOBBIN 3aMpoc, HaXOAUTh



MyTH OTNpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy (puU3MUECKOro coAepikKaHMs, CIPaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
UHPOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COJAEpIKaHUS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 69 4 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

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

31 DIIEKTPOMAarHUTHOE MOJE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa O IPUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

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

duznyeckre BETUIUHBI B UX
HU3MCPCHUC

01.09.2025

02.09.2025

08.09.2025

VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

09.09.2025

VYpok-uccnenonanue "lIpoBepka
TMIOTE3bI: JaJbHOCTh MOJIETA
apuKa, MymeHHOTr0 TOPU30HTAIBHO,
TeM OOJIbIIIE, YeM OOJIBIIIE BHLICOTA
mycka'

15.09.2025

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX

16.09.2025

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



https://m.edsoo.ru/ff09f72a

SIBJICHUU C IIOMOILLIO MOAeNeEH

Crtpoenue BemecTBa. ONbITHI,

7 OKa3BIBAIOIINE TUCKPETHOS Bubmorexa LIOK
A HIHE JICKD 22.09.2025  https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBrO>KeHUE YaCTHUII BEIICCTBA Enbmiorexa IOK
H Bett 23.09.2025 @ https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 §)
HaOJIFOJEHUIO TEIJIOBOrO 99.09.2025
PaCIIUPEHHS Ta30BY
10 A
TperaTHBIC COCTOSIHHSI BEIIECTBA 30.09.2025
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U BIX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. 06.10.2025  https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJbI
MexaHnueckoe IBIKEHHE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmaorexa IJOK
P P P 07.10.2025 | https://m.edsoo.ru/ff0a05c6
NBUKECHUE
bu6mmoreka [IOK
13 Ckopocts. EAMHHIE CkopocTh 13.10.2025 @ https://m.edsoo.ru/ff0a079c
14 Pacuyer nyTH U BpeMeHU IBUKEHUS Bubmiorexa ITOK
yr P A 14.10.2025  https://m.edsoo.ru/ff0a0ae4
Wuepums. 3akoH HHEPIIAN.
15 B3a1/II)1\]jo elficTBHE Tenplilax OpUYNHA Bubmzorexa LIOK
g P 20.10.2025 | https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IImotHOCTE BemecTBa. PacyeTr Maccel bu6nmoreka [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

1 o0beMa TejIa 1o €ro IIOTHOCTH 21.10.2025  https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTHU TBEPAOTO TEJa» 10.11.2025
18 Pemenue 3amau mo teme "IIlMoTHOCTH bubmuoreka [JOK
BemecTna" 11.11.2025  https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna 17.11.2025
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(mehopmanum) Ipy>KUHBI OT 18.11.2025
IIPUIIOKEHHOMN CUIIBDY
21 SBnenune Tarorenus. Cuja TSHKECTH 94.11.2025
CBs13b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa [JOK
25.11.2025 @ https://m.edsoo.ru/ff0al778
3ajad4 1mo teme "Cumia Tsokect"
93 Cuia TshKeCTH Ha APYTHX MJIaHeTax. bubnuoteka [JOK
dusnuecKkue XapakTepUCTUKH TUTAHET 01.12.2025  https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Hsmepettite cit. JlamoMeTp 02.12.2025 | https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tena. Hesecomocts 08.12.2025 ' https://m.edsoo.ru/ff0al778
CrnoxeHne AByX CHJI, HalTpaBJICHHBIX
26 10 OHOM nl;sfi/[)i)ﬁ. ’ bubmorexa HOK
. 09.12.2025  https://m.edsoo.ru/ff0ala70
PaBHOpeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHoneiicTByromIas cui" 15.12.2025



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

TpeHHe CKOJIBKCHUSA U TPCHUC ITOKOA.

bubmuorexa [JOK

28
Tpenue B mpupoic U TEXHUKE 16.12.2025  https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
3aBUCHMOCTH CHJIBI TPEHHS

29 CKOJIbKEHUS OT CHJIBI JAaBJICHUSA U bubnnorexa [IOK

22.12.2025 | https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
MOBEPXHOCTEI»

30 Pemenue 3agau Ha onpenenenue
PaBHOJICHCTBYIOIIEH CHIIBI 23.12.2025
KontponbHas paboTa mo TeMam:

«MexaHU4YeCcKoe IBHKEHHEY,

31 M B
«Macca, IIJIOTHOCTEY, «Bec Temay, 30.12.2025
«['paduueckoe n3odpakeHUe CUID,

«Cuey
Pemenue 3agaud o remam: «Bec

39 Tenay, «I'paduueckoe n3o0pakeHre bubnnoreka [JOK
cuny, «Cunbby, «PaBHOIEHCTBYOIIAS 29.12.2025 @ https://m.edsoo.ru/ff0alde0
CHII»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEJIMYEHHUS 1aBICHUS 12.01.2026 | https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 JIaBJIEHUs ra3a oT 00bEMa bubmorexa LHOK

’ 13.01.2026  https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaya naBieHusT TBEPALIMUA
35 Tenl;hj[ln mi KOCTSIMU U f“){flISaMI/I bubnmorexa [IOK
> I ’ 19.01.2026 https://m.edsoo.ru/ff0a25b0
3akoH ITackais

36 JlaBlieHuEe B KUJKOCTH U Ta3e, bubmuorexa [JOK

BBI3BAHHOE JIEHICTBUEM CUIIBLI TSKECTH 20.01.2026 = https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3anau o reme «JlaBpienue B

bubmuorexa [JOK

37
JKHUJIKOCTH U Ta3e. 3akoH [lackamsi» 26.01.2026 = https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobwatomyecs cocy st 27.01.2026 = https://m.edsoo.ru/ff0a2970
39 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JIaBJICHHUE 02.02.2026 = https://m.edsoo.ru/ff0a2b5a
40 N3mepenue aTMOCHEPHOTO AaBJICHUS. bubnmoreka [JOK
Omneit Toppuuemm 03.02.2026  https://m.edsoo.ru/ff0a2da8
41 Bapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JABJICHUE HA PA3JIMYHBIX BBICOTAX 09.02.2026  https://m.edsoo.ru/ff0a2fc4
Atmocdepa 3emmu. [Ipudannbl
R S — buborexa LIOK
) 10.02.2026  https://m.edsoo.ru/ff0a2b5a
aTMOoC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJ YpOBHEM MOpsI
3aBUCHUMOCTB aTMOC(HEepHOTO
43 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa [JOK
8 AP 16.02.2026  https://m.edsoo.ru/ff0a2fc4
Mops
44 Manomerpsl. [lopuHeBon
JKUJIKOCTHBIA HACOC 17.02.2026
45 I'uppaBanueckuil mpecc bubmorexa [JOK
o P 24.02.2026  https://m.edsoo.ru/ff0a3136
46 Pemenue 3amau mo reme
"AtmocdepHoe naBieHue" 02.03.2026
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJI0 bubmorexa [JOK
by ' 03.03.2026 = https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
48 JlabopaTtopHas pabora «OnpeneneHue bubnuotexa [JOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276

BBITAJIKWBAIOIICH CHUJIIBI,
JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKUJKOCTB)»

10.03.2026

https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnenoBanye 3aBUCHMOCTH Beca
Tela B BOJIE OT 00bEMaA MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

16.03.2026

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

50

51

52

53

IlnaBanue Texn

JlaGoparopHnas pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U
onpesiereHue e€ rpy30mnoabLEMHOCTH"
Pewenue 3ampau no remam:
«IlinaBanue cynos.
BosnyxorutaBanue», «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

Mexanunueckasi pabora

17.03.2026

23.03.2026

24.03.2026

06.04.2026

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

56

Momntaocts. EquHUIEI MONITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IIpH
MOBEME MO JeCTHHIIE"

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cun Ha peiuare

07.04.2026

13.04.2026

14.04.2026

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

57

Kontponbras paboTa mo teme
«/laBeHHE TBEPABIX TN, KUIAKOCTEH

20.04.2026



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

u razoBy» / Bcepoccuiickas
npoBepoYHas paboTa

Pabora ¢ Tekcramu o Teme
«/laBiieHne TBEPABIX TEN, JKUIKOCTEH

bu6mmoreka [IOK

>8 u razoB» / Bcepoccuiickas 21.04.2026  https://m.edsoo.ru/ff0a4ffe
npoBepouHas paboTa
Prryaru B TexHuKe, OBITY U IPUPOJIE.

59 Jlaboparopnas pabota 05 bubnnoreka [HOK
«HccnenoBanue yciaoBuil paBHOBECHS 27.04.2026  https://m.edsoo.ru/ff0a478e
peraara»

60 Pemenue 3anau o teme «Y cioBus bubmuorexa [JOK
paBHOBECHS pbluara 28.04.2026  https://m.edsoo.ru/ff0a48a6
Koaddumnment nonesnoro aecTpust

61 MexaHu3ma. Jlaboparopnas pabora 05
«M3mepenue KIIJ] HakmoHHOMN 04.05.2026
TIJIOCKOCTH

62 Pemenue 3agaq mo teme "Pabora, bu6mmoreka [IOK
MomHocTb, KIT/I" 05.05.2026  https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHEpIHUsl.

63 Kunernueckas v IOTEHIIHAIHHAS bubmmorexa [IOK

12.05.2026 = https://m.edsoo.ru/ff0a4252
JHEpPTUs

64 3aKOH COXpaHEHUsI MEXaHUYECKON bubnmnorexa [JOK
SHEPTUU 18.05.2026  https://m.edsoo.ru/ff0a4360

65 KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI» 25.05.2026

66 Pabora ¢ Tekctamu o Teme bubmuorexa [JOK
"MexaHn4eckoe aBrxeHne" 26.05.2026 @ https://m.edsoo.ru/ff0adee6

67 Pabora ¢ Tekcramu o reme "PaboTa.



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

MomnocTtb. DHeprus"

26.05.2026

68

MomHocTts. DHeprus."

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

Pabora ¢ Texcramu o teme "Pabora.

68

11

26.05.2026




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KHHETUYECKON TEOPHUH 1 bubmorexa LHOK
yP P 02.09.2025  https://m.edsoo.ru/ff0a5256
Y VX OTIBITHBIC TIOITBEPIKICHUS
2 M 1
acca 1 pa3Mep aTOMOB U MOJICKYIT 04.09.2025
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA 09.09.2025  https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEII[ECTBA Ha OCHOBE MOJIOKECHHI 11.09.2025
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa LIOK
P P 16.09.2025  https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuoteka [JOK
[ToBepXHOCTHOE HATSAKEHUE 18.09.2025  https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTUE 1 bubmmorexa [JOK
P P 23.09.2025  https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b TEeMIIEpaTyphbl
8 1
CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 95.09.2025
JaCTHUIL
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
M3MEHEHUs1 BHYTPEHHEHN SHEpruun 30.09.2025  https://m.edsoo.ru/ff0a5c60



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

bubmuorexa [JOK

10 Bpiet TelloMepeza 02.10.2025  https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

11 HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubmuorexa [JOK
BEILECTB U MAaTEPUAJIOB B IIEJISIX 07.10.2025  https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuectBo TemnoTel. Y aenbpHas bubmuorexa [JOK
TEIII0EMKOCTh 09.10.2025  https://m.edsoo.ru/ff0a6976

13 YpaBHeHHEe TEII0BOro OanaHca. bubnnorexa [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE 14.10.2025  https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabora

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEIJI000MEHa ITPU CMEIIMBAHUN 16.10.2025  https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropstyeit BobI"
Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHMs TeJa 91.10.2025
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yEIbHON TEMJIOEMKOCTH BemiecTra" 23.10.2025  https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y ieibHasl TEMI0Ta bubnnoreka [JOK
CropaHus 06.11.2025  https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE

18 KPHUCTAJUIMYECKUX TeJ. Y AebHas bubmmorexa LHOK

11.11.2025  https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaGopaTtopHast pabota "Onpeznenenne bubnmoreka [JOK
yAEIbHON TEIJIOTHI TUTABJICHHMS Jiba" 13.11.2025 @ https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnnorexka [JOK
Ucnapenue 18.11.2025  https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas Tennora
apooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

20.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOW BJIAXKHOCTH BO3ayXxa'"

25.11.2025

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

23

24

25

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpunHIMIIBI paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

KIIJI TenoBoro gBurarers.
TermnoBele IBUTATEIN U 3aIIUTA
OKpY’Karollel cpebl

27.11.2025

02.12.2025

04.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLCHUS
SHCPTHU B TCIJIOBBIX ITPpOHECCcax

09.12.2025

27

28

29

[TonroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TennoBble SIBICHUS.
M3menenue arperaTHbIX COCTOSTHHUI
BerniecTna"

KonTponbHas pabota mo Teme
"TennoBrle saBIeHNA. MI3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apSI0B

11.12.2025

16.12.2025

18.12.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

Ypok-uccienoBanue "InekTpu3anus
TeJ UHAYKIUEN U TIPH

23.12.2025



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

CONPUKOCHOBEHUN"

B3anmoneiicTBre 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona 25.12.2025  https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.

39 HarpsieHHOCTh 3JIEKTPUYECKOTO bubnmoreka [JOK
nosist. [IpuHnmn cynepno3uuuu 30.12.2025  https://m.edsoo.ru/ff0a8ala
JIEKTPUUYECKUX MOJIeH
Hocurenu snexTpuueckux 3apsiioB.

33 OneMeHTapHblIil 3apsaa. CTpoeHue 13.01.2026
aToma

34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnnorexa [HOK
COXpaHEHUS IEKTPUUECKOTO 3apsia 15.01.2026  https://m.edsoo.ru/ff0a8ef6

35 Penrenue 3a1a4 Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB 3JIEKTPUUECKUX 3apsI0B 20.01.2026  https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKHI TOK, YCIOBHS €r0

36 cymectBoBanus. MlcrouHnkmn bubmmorexa LOK

22.01.2026  https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmorexa HOK

27.01.2026  https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "JleiictBue

38 AIIEKTPUIECKOTO TTOJIS Ha ) 1 99.01.2026
MIPOBOIHHUKY H JTUDJICKTPUKU

39 DIIEKTPUUYECKHI TOK B METaJLJIax, bubnmnorexa [JOK
SKUIKOCTSIX U ra3ax 03.02.2026 = https://m.edsoo.ru/ff0a9838

40 DJeKTpuvecKas Ienb U e€ COCTaBHbIE
4acTH 05.02.2026

41 Cwita Toka. JlabopaTopHas pabora 05 bubnmnorexa [JOK
"N3MepeHue U peryiupoBaHue CUITbI 10.02.2026 = https://m.edsoo.ru/ff0a8bd6
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ToKa"

DJIeKTPUYECKOE HAMPSHKEHHE.
BoasTMmerp. JTaboparopras pabota

bu6mmoreka [IOK

42 0.5
"U3mepenue u peryaupoBaHue 12.02.2026 @ https://m.edsoo.ru/ff0a9e14
HarpsixeHus"
43 ConpoTuBiIeHUE MPOBOTHUKA. bubnnoreka HOK
VY nenpHOE CONPOTUBIICHUE BEILIECTBA 17.02.2026 | https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh
44 3JIEKTPUYECKOrO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €0 JUTHMHBI, TIJIOMIATH 19.02.2026 | https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEYCHUS U MaTepraia”
3aBHCHMOCTDL CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma st bubmmorexa [TOK
P ) 24.02.2026  https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopHnast pabora
"UccnemoBanue 3aBUCUMOCTH CHITBI
46 TOKA, HAYILETO YePE3 PESUCTOP, OT 1 bubmmorexa [TOK
> ALY pe3p P, 26.02.2026  https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PEIUCTOPA U
HaIpsKeHus Ha pe3ucrope”
47 [TocnenoBarenpHOE U TapalIeILHOE
COCTMHEHUS TIPOBOTHUKOB 03.03.2026
JlaGopatopHas pabota "IIpoBepka
48 IIPaBUJIA CIIOKEHUS HANIPSKEHUH IIPH 1 bubmmorexa LIOK
MOCJIEIOBATEIFHOM COCTMHEHUH JIBYX 05.03.2026 = https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaGoparopHag pabora "I[Iposepka
49 o aBIfJ'Ia I?'ISI CI/IIJ)'IBI TOKa an ’ 1 bubnnorexa [IOK
P g P 10.03.2026  https://m.edsoo.ru/ff0aadle

napaujiCJibHOM COCAUHCHU N
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pe3uctopos"

Pemrenne 3a1a4 Ha IPUMCHCHHUEC

50 3akoHa OMa U1 pasIngHoro bubmnorexa [IOK
AP 12.03.2026 | https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOUTHOCTB AJIEKTPUYECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua 17.03.2026 | https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnpeneneHue
52 a60TpLI 1/111340 IfOCTI/I DIIEK pI/IquKoro buGnnorexa LIOK
P " B P 19.03.2026  https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUYECKHE MU U TOTPEOUTEIN
53 AIIEKTPUUYECKON IHEPTUU B OBIT bubmmorexa [JOK
4 24.03.2026  https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambixkanne
54 ITocTOsIHHBIE MATHUTEI, HX
B3aUMOJECHCTBIE 26.03.2026
55 Ypok-uccnenosanue "M3ydenne bubnnorexa [HOK
MOJIEN MMOCTOSIHHBIX MAarHUTOB" 07.04.2026 @ https://m.edsoo.ru/ff0ac3d0
MarnutHoe mone. MarauTHoe I10j1€e
56 3eMIIM U ero 3HadYeHue UId )KU3HU Ha bubmorexa [JOK
09.04.2026  https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "DIIEKTPUUECKHE 3aPSIIbI.
57 3apsKeHHBIE T;I;)a 1 UX o Bubmorexa ITOK
DIICCHHE 5 14.04.2026  https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. I10CTOAHHBIN
ANEKTPUUECKUI TOK"
KonTponbhas pabota no teme
58 "DIeKTpUUECKHE 3apsiIbl. bubnmnoreka [JOK
3apsoKeHHBIE Tela U UX 16.04.2026  https://m.edsoo.ru/ff0abea8

B3auMoencTBUs. I10CTOSHHDBIHN
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AIIEKTpUYECKHi TOK" /
Bcepoccuiickas mpoBepouHas pabota

59

PesepBHeIil ypok. Pabora ¢ TekcTamu
o teme "[locTosTHHBIN
AIIEKTPUUYECKUI TOK" /
Bcepoccuiickast mpoBepouHas pabota

21.04.2026

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

60

61

62

63

64

65

OnbIT DpcTeaa. MarautHoe nose
AJIIEKTPUUECKOT0 TOKa MaruutHoe
M0JI€ KaTYIIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. JJaboparopnas padora
"N3yueHune neicTBUS MATHUTHOTO
TOJIsI HA IPOBOJHMK C TOKOM"

DNEKTPOABUTATEh TTOCTOSIHHOTO
Toka. Mcnonb3oBaHue
ANEKTPOABUTATENCH B TEXHUUECKUX
YCTpPOMCTBaxX M Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHCcTpynpoBaHUE U U3yUEHHE
paboThl AneKTpoaBUTaATENS "

Onbitel @apazes. 3akoH
AIIEKTPOMArHUTHON UHIYKITUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOsI
MOJTYYCHUS DIIEKTPUUCCKONW DHEPTUH.
DJIEKTPOCTAHIMH Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPIUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe

0.5

23.04.2026

28.04.2026

30.04.2026

05.05.2026

07.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c
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10 TeMe "DJIEeKTPUIECKHE U
MarduTHbIE IBIeHUS"

12.05.2026

66

67

68

KonTtponpHast pabora o Teme
"DJIeKTpUUECKUE U MATHUTHBIE
SABJICHUS"

Pabora ¢ TexkcTtamMu 1o TeMe
"TeruioBEIE ABICHUA"

Pabora ¢ TexcTtamMu 1o TeMe
"MarguTtHble aBiaeHus"

14.05.2026

19.05.2026

21.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

69

Pabota ¢ TekcTaMu 110 TeME
"DIeKTpUUECKHE U MATHUTHBIE
sBiIeHus"

26.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

69

145
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 MexaHuueckoe BUKEHHE. 1
MartepuaipHas TOUKa 01.09.2025

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBHKEHUS 03.09.2025  https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHEWHOE 1 bubnuoreka [IOK
IBIDKEHUE 03.09.2025  https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOe npsaMoIHHEHHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1 08.09.2025
CKOpOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBUKEHUE. Y CKOpEHUE 10.09.2025 | https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 . 1
PaBHOYCKOPEHHOTO JBUKCHHUS 10.09.2025
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS TeJa Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBH>KEHHH T10 15.09.2025  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuIocKocTh"

3 CBobOonHoe najeHue Tei. OnbIThI 1
lanunes 17.09.2025

9 PaBHOMEpHOE ABMXKEHUE 110 1 bu6muoreka [JOK
okpykHocTH. [lepron u yacrora 17.09.2025  https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInneliHas u yriaosast

CKOPOCTH
10 LleHTpOCTpeMUTETHHOE YCKOPEHUE
22.09.2025
1 IlepBeriit 3akoH HproToHa. Bextop bubmmoreka [JOK
CUJIBI 24.09.2025  https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHonelicTByIOIIAs cuiia 24.09.2025  https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unust CUit 29.09.2025  https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3akOHOB HproTOHA 01.10.2025  https://m.edsoo.ru/ff0aeb6e
1 Cia ynpyrocti. 3axoit 'y 01.10.2025 Efffiﬁﬁffﬁgimecaz
16 Pemenue 3anau no teme «Cuna
YIIPYTOCTHY 06.10.2025
17 JlaGopatopHas pabota «OnpezneneHue bubnmnoreka HOK
JKECTKOCTHU MPYKUHBI» 08.10.2025  https://m.edsoo.ru/ff0aee28
bubmmnoreka [HOK
18 Cua Tperns 08.10.2025 https://m.edso:)_.lru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmnorexa LIOK
TPEHUS» 13.10.2025  https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnmnoreka HOK
Kod(UIIMEeHTa TPEHUS CKOIbKCHHS " 15.10.2025  https://m.edsoo.ru/ffOaf8be
Pemenne 3amay mo reMe "3aKOHEBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa [TOK
" 15.10.2025  https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bu6muoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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TATOTCHUS. Y CKOPEHUE CBOOOHOTO 20.10.2025  https://m.edsoo.ru/ff0af044
MageHus
Ypok-koudpepenuus "/IBmxenue ten
2
3 BOKPYT IPaBUTAIMOHHOTO IIEHTPa 99 10.2025
(Conneunas cucrema). ["anmakTuku"
Pentenue 3amaud mo teme "Cuiia
24 TSDKECTH U 3aKOH BCEMUPHOIO Bubmaorexa ITOK
" P 22.10.2025  https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBas kocMHYEcKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs 1 neperpysku 05.11.2025  https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
26 PaBsHoBecue TBEpIOTO TENA C buGnuorexa [IOK
HeTEEPA 05.11.2025  https:/m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpaIllCHHMS.
MowmeHT cunebl. LleHTp TsxecTn
PaBHOBecue MaTepuabHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
27 P é
aBHOBef:He Tfepz[oro Tela ¢ 10.11.2025
3aKpeTIEHHONW OChIO BpAIICHUS.
MowmenT cusl. LienTp Tsxectu
28 Pemenue 3agau mo reme "MomeHT bubmmoreka IIOK
cuibl. LlenTp Tsxectn" 12.11.2025  https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe
29 110 TeMe "MexaHnyecKoe IBUKEHIE bubnmorexa [JOK
' ate ' 12.11.2025  https://m.edso0.ru/fi0b0408
B3anMonelicTBue Ten
KonTpompHas pabota mo Teme
30 "MexaHHYeCKO€e IBIKEHUE buGnnorexa [JOK
g ' 17.11.2025 = https://m.edsoo.ru/ffOb06ec

BsaunmonetictBue Ten"



https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0b0408
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Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

bubnunoreka LIOK

31 coXpareHuA HMHyHBCVa - Ynpyroe 19.11.2025  https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOJIeiCTBUE
32 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMIyJnca' 19.11.2025 @ https://m.edsoo.ru/ff0b096c
Ypok-koHpepenius "PeakTuBHOE
33
JIBIDKCHHE B MPUPOJIC U TEXHUKE" 24.11.2025
bubnunoreka LIOK
34 Mexanurieckas padora it MOLLHOCTS 26.11.2025  https://m.edsoo.ru/ff0b0a84
35 PabGota critbl TSDKECTH, CHITBI bubnuoreka [{OK
YIOPYTOCTH U CUJIBI TPEHUS 26.11.2025  https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHKCHHUH TeJla 10 01.12.2025
TOPU30HTAILHOMW MTOBEPXHOCTH
37 CBs13b SHEpPrUM U PabOTHI.
[ToTeHumanbHas YHEPrus 03.12.2025
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KHHETHYECKON SHEPTUHU 03.12.2025  https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe 08.12.2025
40 JlaGopatopHas pabora «3yueHue bubmmnoreka HOK
3aKOHA COXPAHEHMSI SHEPTUN 10.12.2025  https://m.edsoo.ru/ffOb12fe
41 KosebarensHO€E IBMKEHNE U €T0 but6mmoreka [IOK
XapaKTepUCTUKU 10.12.2025 @ https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieoaHus. bubmmoreka [JOK
Brinyxnennsie konebanus. Pesonanc 15.12.2025  https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuii U Ipy>KUHHbBIN
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MassTHHUKHU

17.12.2025

44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
MPY>KUHBI U MacChl Fpy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJICOAHUAX

17.12.2025

22.12.2025

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U IEpUOJIa KOJIeOaHMt
NPY>KUHHOTO MasITHUKA

24.12.2025

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJIa KoJeOaHmi
rpysa, OJABEIIEHHOI'0 K HUTH, OT
Macchl rpy3a»

24.12.2025

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

48

49

50

Mexaunueckue Boiabl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"

3ByK. PacnipocTpaneHnue u oTpakeHue
3BYyKa

29.12.2025

12.01.2026

14.01.2026

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

14.01.2026

52

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHUKE"

19.01.2026

21.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca
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[ToaroroBka K KOHTPOJILHOU padboTe

54 1o TemMe "3aKOHbI COXPaHCHUS bubmorexa [JOK
P ' 21.01.2026  https://m.edso0.ru/f0b25f0
Mexanndeckue KojaeOaHus 1 BOJHBI"
KonTtponbHast pabora o Teme
55 "3 .M
AKOHBI coxpaHeHM';'I E€XaHUYECKUE 96.01.2026
KOJICOaHHS YU BOJIHBI
56 DJIEKTPOMArHuTHOE MOJIE. bubnmnoreka HOK
DIeKTPOMArHUTHBIE BOJHBI 28.01.2026  https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJH
28.01.2026
Ypoxk-koudepenuus "Llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bubmmorexa [JOK
Hcrnonbp30BaHKE JIEKTPOMArHUTHBIX 02.02.2026 = https://m.edsoo.ru/ff0b2fe6
BOJIH JI1 COTOBOI cBsA3U"
VYpoxk-uccnenosanue "N3yuenue
59 CBIE)P'ICTB 3neiT OMarHHTHyIjx BOJIH C bubmmorexa [JOK
P " 04.02.2026 = https://m.edsoo.ru/ff0b2c6c
MTOMOIIbI0 MOOWIILHOTO TenedoHa
Pemenue 3a1au Ha onpeeneHue
60 i
YaCTOTHI U JUTUHBI AJICKTPOMArHUTHOM 04.02.2026
BOJTHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CxkopocTb cBeTa. BonmHoBBIE CBOICTBA bubmmorexa [TOK
P ’ 09.02.2026 = https://m.edsoo.ru/ffOb31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS Bubmmorexa [IOK
Pactpoctp ' 11.02.2026  https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aK0oH OTpaX€HHUs CBETa. 3epKaa. bubnuotexa [JOK
Pemenue 3a1au Ha mpuMeHEHNE 11.02.2026 | https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

3aKOHa OTpaXCHUS CBCTA

[Ipenomnenue cBera. 3aKoH

bu6nmoreka [IOK

o4 IIPEJIOMJICHUS CBETA 16.02.2026 = https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeTta. Mcnonp30BaHKE MOTHOTO bubnnorexa [JOK
BHYTPEHHETO OTPaXEHUs B 18.02.2026  https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 MPETOMIICHUS CBeTOB'(')FO Jqyd4a OT yria 18.02.2026
najieHus Ha TpaHulle "BO3IyX-
crexio""
Ypok-koHpepennus "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS 25.02.2026
CBsI3b"
bu6mmoreka IIOK
68 JIHHsbL. OmTHICCKAS CHIA THH3H! 25.02.2026  https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne M300paXKeHUH B IMH3AX bubmmorexa [TOK
02.03.2026  https://m.edsoo.ru/ffOb444a
JlaboparopHas pabota "Onpenenenue
70 (I)OKYEHOFE paC(I:)TOHHI/ISI U oliITII[/IquKOIZ bubmmorexa LIOK
. 04.03.2026  https://m.edsoo.ru/ff0b4206
CHJIBI coOuparomiei TMH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnuoteka [JOK
JMH30BbIE IPUOOPEI" 04.03.2026  https://m.edsoo.ru/ffOcOa7e
79 I'ma3 xak onTuyeckas CUCTEMA. bubnunorexa LIOK
3penue 11.03.2026  https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenuus "lepexTst
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3penusi. Kak coxpanuts 3peHue”

11.03.2026

PasnosxeHne 6eoro cBera B CIICKTP.
Onbitel Herorona. Cinoxenue

bubnmoreka [IOK

74
CIIEKTPaJIbHBIX LIBETOB. [(ucnepcus 16.03.2026 = https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTtopHas pabota "OMbITHI 11O
pa3I0kKEeHUI0 OENIoro CBeTa B CHEKTP U
75 BOCIIPUSITHIO LIBETA MPEIMETOB MPU UX bubmorexa LOK
P B ped P 18.03.2026 = https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 [IBETOBbHIE
bmbTph!"
Ypok-npaktukyM "BonHoBbIE
76 7 :
CBOICTBa cBeTa: AKCIepCus, 18.03.2026
uHTepepeHms u auppaxus”
77 OmnbiTel Pezepdopaa v mianerapuas bubmmoreka [JOK
MOJIEJIb aTOMa 23.03.2026  https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
Bopa 25.03.2026
Hcnyckanue 1 IOTJIONIEHHE CBETa
79 aroMoM. KBantsl. JInuHeiuarsie bubmorexa [JOK
) ’ 25.03.2026  https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habnronenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUs" 06.04.2026 = https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa [TOK
8 A 08.04.2026  https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro sipa. Hyknonnast bubnmnoreka [JOK
MOJIeh 08.04.2026  https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALCHUS. bu6muoreka [JOK
N3oromnsl 13.04.2026 = https://m.edsoo.ru/ffOclal4



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

84

Pemrenue 3agad mo reme:
"PagnoakTuBHBIE TTpEBpaIcHUs "

15.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/ffOclb4a

85

86

87

[Iepuon nmonypacnana

Ypok-koHpepennus "PagnoakTBHBIC
U3ITy4eHUs B MPUPOJIE, METUIIMHE,
TeXHUKe"

SlnepHblie peakiu. 3aKOHbI
COXpaHEHHUS 3apsA0BOIO U MaCCOBOTO
yucel

15.04.2026

20.04.2026

22.04.2026

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c2126

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b
MacChl ¥ SHEPTUHU

22.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

90

Pemenue 3agau no teme "SnepHeie
peakiuu"

Peakuuu cuHTe3a u neneHus saaep.
Hctounuku sHeprun ConHLa U 3BE37

27.04.2026

29.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Vpoxk-koHpepennus "AnepHas
sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3JIyU€HUHN Ha JKUBbHIE
OpraHu3Msl"

29.04.2026

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTPOMarHuTHOE TOJI€.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBsle siBneHus"

04.05.2026

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DNEeKTPOMarHuTHOE TMOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBbie siBneHus"

06.05.2026



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

[ToBTOpenue, o6oOIICHNE.

bubnunoreka LIOK
%4 ?'Ia6opaTop1v{He pa60TI:{ 1o Xypey . . 06.05.2026  https://m.edsoo.ru/ff0c245a
BsauMoneiictBue Ten
[ToBTopenue, 0600menue. Pemenne
95 aCUETHBIX UM KaYEeCTBEHHBIX 3a1a4 110 1 bubmorexa LIOK
P " " 13.05.2026  https://m.edsoo.ru/ff0c2572
teme "TemnoBsie Mpoueccol
IToBTOpenue, 0600eHNE. Permenue
96 aCUETHBIX M KaYEeCTBEHHBIX 3a1a4 110 1 bubnnorexa HOK
P 8 N 13.05.2026 | https://m.edsoo.ru/ffO0c2a22
teme "KIIJ] TeruioBeIxX qBUratenei"
IToBTOpenue, 0600meHNE. Perenue
97 aCYETHBIX U KAYECTBEHHBIX 3a/a4 110 1 bubnnorexa [JOK
P A 18.05.2026  https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTaHOBOK"
[ToBTOpEHME, 000OIICHUE.
98 JIaGopatopHbIe pabOTEI IO KyPC 1 1 bubmorexa HOK
" PATOPHEIE P " ey 20.05.2026  https://m.edsoo.ru/ff0c2¢c52
CBETOBEIE SIBIICHUSA
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" 20.05.2026  https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTOpenue, 0606menue. Padota ¢
100 tekcTaMu 1o TeMe "KomneOanusa u 1 bubnmorexa [JOK
" 25.05.2026  https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o0mmenue. Padora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1 bubmorexa LIOK
" 25.05.2026  https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTropenue, 0600meHue. Pabora ¢
102 TEKCTaMH 110 Tel\/ie KsanroBasg u 1 95 05.2026
saaepHas pU3uKa
OBLIEE KOJIMYECTBO YACOB I10 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[NPOT'PAMME







IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

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

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNUECKUX SABICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMl MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHUM, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMybl, CBsI3bIBaIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B (OPMYJIIbI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
¢u3nUecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (OpMYIHpOBaTH  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

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

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIOJIHATh U3MEPEHMSI, CIEAYS NPEIIIOKEHHOMY IIJIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEPEHHU coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb NPHUHIMIBI JEUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX  SBJIEHUN W

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



1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MIPAKTUYECKOTO MCIIOIB30BaHMS (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

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

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/7aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMH (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU STOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, COMPOBOXKIATh BBICTYIIJIEHUE NPE3EHTalluEeN

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINIbI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

11

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
HCIIOJIb3Ysl HW3YyYEHHBIE 3aKOHbBI, IIPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOLINE (PU3NUYECKHE BEIUYMHbBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYecKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

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

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3HUYECKUX SBICHUN WIH
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O



000pyIOBaHUs, OMUCHIBATH X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

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

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

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

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C MOCJICAOBATCIIBHBIM MW IapalJICIIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU g oOecriedeHusi Oe30MacHOCTH TIpH  OOpalieHuu C
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKIOUIMXCSA 3HAHUW MU IYTEM CpPaBHEHHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

MOMYJISPHYIO JUTEpaTypy (GU3MUECKOTO COJAEP)KAaHUS, CIPaBOUYHBIC
Marepualibl, pecypcbl cetu  MHTEpHeT; 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
COJICpKaHUs, B TOM 4YHUCIEC NYyOJIMYHO TPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

P BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3UUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJECHCTBHE,  MPOSABISISL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBICHUS 110 ONKMCAHUIO UX XapaKTEpHBbIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3NUECKOE SBJICHHUE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 33aJauy B y4yeOHYIO, BBIIENISATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U €TUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH



1.5

BEJIMYMHAMHU, CTPOUTh TpauKu  HM3y4YEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl HM3YyUEHHBbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKUX IIaroB ¢ MOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

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

1.7

pemiate pacuéTHbele 3a7auu (omMparouiyecs Ha cuctemy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIENA0BAHUS, BBIAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTIBITOB

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

pe3yabTaThl, GOPMYIUPOBATH BBIBOII

1.10

1.11

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpPUI0 TMpPSMBIX H3MEPEHHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUM: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/IHCCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I



rpaduKoB, nenaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3MYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKHU 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTth OCHOBHBIC NMPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, Jy4, TOHKAas JIMH3a, IUIAHETApHAs MOJEIb aToMa, HYKJIOHHas

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONUCAHUA, HCIOJIb3yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIO/IB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAMTh HMH(OpPMANUI0O O MpuUMepax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
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

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NuTtepuer, caMoCTOSTENbHO (OPMYITHPYST TOUCKOBBIM  3armpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUil  HAy4dHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl HHGOPMAIIUU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

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

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duszuka — Hayka O TMpupoje. SIBIEHUS NPUPOJIBI.
1.1 duznyeckue  ABJICHHSA: MEXaHMYCCKHUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHune — (QU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
13 IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENeH

[TpakTyeckue paboOTHI:

###Par##113mepenne pacCTOSIHUIM.

#HiHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

#HH##Par###3mepenne  Temmepatypel NpU  TTOMOIIU

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BEIIIECTBA

#HH#Par###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
2.1 pazMepbl.  OmbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2 #H##Par###]/[Bwokenne  dactui,  BemiectBa.  CBS3b
2.2 CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHoBckoe nBmxenue, iuddysus

23 BzaumopeiicTBHE YyacTHUIl BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAaHHUE




#H##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3oB, >KMJKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckue padOTHI:
###Par#H##OLeHKa nameTpa aToMa METO/IOM PsioB (C
ucronb3oBanueM pororpadmii).

2.6 #HH#HPar###OneiTel 10 HAOIIONEHHIO  TEIIOBOIO

pacuIMpeHusi ra3oB.
HHHPar###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMEepHOE 31
' HEPABHOMEPHOE JABM)KECHHE
###Par##CropocTs. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér mytu U BpemeHu
JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 #e#Par###InotHocTe BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MIOMOUIBbIO JUHAMOMETpA
37 ###Par#HH#IBnenne Tarorenus u cuwia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOSL.
' Tpenue B npupoje U TEXHUKE
39 #HH##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU
' npssMoi. PaBHOZEHCTBYOIAs CUIT
3.10 [TpakTHyeckue paboOTHI:




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, JIEMOHCTPUPYIOILIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU npupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

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

- YBEJIMUCHUS TABJICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIIEPaTypPbl
43 [lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTndecKue MaTuHBI
3aBUCHMOCTh  JABJICHHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIaromuecs coCy/Ibl.
['unpaBiuyecKkrue MEXaHU3Mbl
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emin. OMbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 W3mepenne armocdepHoro npasneHus. llpuGopel s
' U3MEepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue



4.9

[TpakTrueckue pabOTHI:

UccrnenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuAKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUNIOTHOCTH
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOJAKA W ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS Ha KUBOW OpPraHU3M, TUTABAHUC

pBIO

411

TexHUYeCKHUE YCTPONCTBA: COOOIIAOIIUECST COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAacocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHre mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO necTBus MEXAHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [TonHast MexaHHuecKass PHEpPrus. 3aKOH H3MEHEHHs |
' COXpaHEHMsI MEXaHNYECKON IHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

®du3nyeckue SABJICHUS B npupoac: pbHaru B TECIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
511 HETOABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Koxa Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUSA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpOEHHUs BewlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTtue
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Tersionepeaya 1 copepiieHue padoTbl
6.8 Bunsl Temonepenadn: TEIIONPOBOTHOCTh, KOHBEKITHS,




U3IIy4YeHHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIJIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpa3zoBanue u  koHjeHcauus. Vcnapenue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUraTeNd U 3alluTa
OKpYKaroIen cpebl
3aKOH COXpaHEeHHsI U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#AH#Par#H##0OnbITEL IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#AH#Par###ONBITEL 10 HAONIOACHHWIO  TEMJIOBOTO
6.17 paCIIMPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.

#HH##Par###0npeneneHue NaBlieHUs] BO3ayXxa B OayuioHe
IIIpuIa.

H#HHH#Par#H##OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIaKICHHUSI.

###Par##1 posepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMeTpHQCCKOﬁ



6.18

TpyOKe OT TeMIepaTyphl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUH Tejla B Pe3ylbTaTe TEeIUIoNepeaayd U padoThI
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMCIIMBAHUU XOJIOTHOM U TOpsiUeid BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITUHAPOM.

#H#Par###OnpeneneHue  yaelbHOU TEIUIOEMKOCTH
BEILIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par#H#Onpenenenue yneiabHONW TEIIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOJAC: MMOBEPXHOCTHOE
HATSDKEHUE W KamWwULIPHBIC SBICHHS B TPHPOJIE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

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

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TETIaMH)

23 Onexrpudeckoe nose. Hanps:k€HHOCTb JIEKTPUUYECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosuei



(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuna ToKa. ODJIEKTPUUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIe MarHuTHl. B3amMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE IEKTPUUYECKOTO TOKaA.
' [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 Oneitel  @apajges.  SIBneHue  3IEKTPOMArHUTHOMN




naaykuuu. [Ipasumno Jlenna

DNEeKTpOTreHepaTop. CnocoObl MOJIY4CHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3HuCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX o0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI




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

I[CP'ICTBPISI MArduTHOIO IIOJII Ha IIPOBOAHUK C TOKOM.

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

HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKHUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIBFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
###Par#t#HepaBHoMepHOE NPSAMOJIMHENHOE JIBUKEHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU

HCPaBHOMCPHOM ABHXKCHUHA




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepuox m yacrora oOpamieHus. JIuHeHas U yrioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHNE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tpernii 3akon HeroToHa
8.11 #HH##Par###] [puHIUTT CYTIEPITIO3UITUU CHUT
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par#H###(Cuna TpeHus: cuia TPEHUS CKOIBXKCHHUS,
513 CHJIa TPEHHS MTOKOsI, IPYTHe BUABI TPCHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
HBwxenue  1uraner  Bokpyr — Comnma.  Ilepsas
815 KocMuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AGCOTIOTHO TBEPAOE
8.16 oo
#H##Par####PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
847 ocblo BpaleHus. MoMeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEpPruu 1 paboThl
893 [lorennmaneHast dHeprus Tena, MOJHATOIO  Haj
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHbI
5 #Hi##Par###Kunetnueckas  sHeprus.  Teopema o
5.25 KMHETHYECKOW YHEPTUU
8.26 H#HH##Par###3akoH COXpaHEeHUs MEXaHHYECKON SHEPTUN




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

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

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJBl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPeHHsSI TIpU PABHOMEPHOM JIBIDKCHHH Tela  II0
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOTO ¥ MOJBUKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTHUKU

. KoJieOaHM: TIepuo/I, YacTOTa, aMILIUTY1a
9.2 Maremarnueckuit 5 NIPY>KUHHBIN MasTHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckne BosIHbI. CBOMCTBa MEXaHMUYECKHUX BOJIH.
94 [IpononbHble U MomnepeyHble BOJHBI. J[nMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B



TBEPIIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yibpTpa3ByK
[IpakTrueckue pabOThI:
Onpenenenne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTIO MasTHHKA.
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH —TiepHofa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MPYKUHHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepruo/ia KOJIcOaHMi rpy3a,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
I[YHAMH, X0
9.9 TexHuyeckue YCTpOMCTBAa: 3XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371EKTPOMAarHUTHBIX BOJH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb 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, yIBTPapUOIETOBOTO )51
PEHTTE€HOBCKOT'O U3ITy4eHUN

10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BAHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBeTa
Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJecKoIa
117 I'maz kak omnrtuyeckas cucremMa. biauzopykocts u
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue cieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO JIy4ya OT YyIJia MaJeHHUS.
##H#Par#Ht#13yuenue  XapakTepUCTHK  M300paykeHus
IpeaMeTa B IIIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ##Par###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (POKYCHOTO pacCTOSHUSL |
ONTUYECKON CUJIBI COOMpPAIOIIEN JTUH3BI.
#H#HPar#H##OnbITEL 10  pa3joKeHUIo0 Oenoro ceera B
CIIEKTD.
H#HHHPar###0OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
IpU UX HAOJIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBJIeHUs B npupoze: 3atMeHus CoiHua u
11.10 JlyHpl, 1IBETa TEJ, ONTHYECKUE SIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOWCTBA: OUKH, MIEPUCKOTI,



(doToanmnapar, ONTUYECKUE CBETOBO/IbI

12

KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHerapHas MOAEdb aToMa.
' Mogenbs aroma bopa
199 Hcnyckanue u morjouieHue cBera aroMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aToMHoro siapa. Mzotonsl
128 PaguoaktuBHble npeBpamenus. Ilepuon mnomypacnazna
' aTOMHBIX SJIEP
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPIUU
e Peakuuu cunresa u nenenus saep. Mcrounuku sHepruu
' CounHna u 3B€311
12.9 SnepHas osHepretuka. JleHcTBHE  pPaJMOAKTUBHBIX
' W3ITYYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPeKoB: M3MEPEHHE SHEPTrHUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepeHue paanoakTUBHOTO (GoHA
dusnueckue SABICHUS B MPHUPOJE: €CTECTBEHHBIN
panOaKTHBHBIH ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUH Ha OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYyaIbHBIN JO3UMETp, Kamepa Bunbcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHnne OCHOBaMM MOHSATHMHOIO amnmapara M CHUMBOJUYECKOTO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHNsT MPaBWJI O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OPYIOBAHUS MO MHCTPYKIUHU, OMHUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  IPEICTaBIATh
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
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

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

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallud MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAOIINE  (PU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISIBIISATH HEAOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
OPOBOJUTH PACUYETHI M OICHUBATH PEATUCTHUYHOCTH IOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBI  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMH U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OneiT moOMCKa, NpeoOpa3oBaHUs U MpeACTaBlIeHUs HHPOPMAIUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IHq)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHKOB



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKUE ABJIEHU A
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD IBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIUMCJICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE IABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEia OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+ut
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAWHATHI MPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl IS TPOEKIIUU TIEPEMENICHHS, MPOCKIIMH CKOPOCTH W MPOEKIIHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (O =uv,, -r+a].-%.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmku 3aBHCUMOCTH OT BpPEMEHH JIJIS TPOCKIUH YCKOPEHUS, MPOCKIIMH
CKOPOCTH, TPOEKIMH TEPEMEIIECHUs,, KOOPAWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s MPOEKLUUU YCKOPEHHS,




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:
2nR
b=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUS] YCKOPEHUS:
2
a. = (&
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHne nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCIEHUS MOYJIS CHIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

m, -,
F=G L1 _2
R
Cuita TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
@®opmyna 175 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H noBepXHOCTH 3emnu: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

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

I/IMHy.TIBC cuCTeMBI Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:
Dp=myU i,y =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUH. qDopMyna JUIS. BBIYMCIIEHUS MOTEHIIAIBLHOMN



OHCPIrum T€jia, IOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXAaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrxubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F

P=—-

191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe naBieHUE BHYTPHU KUIKOCTH.

®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna AId ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lnaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KO3(pUIMEeHTa TPEHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHHSI OpycKa IO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM NMPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILIETO HA phIvar;
paboThl CWJIBI YNPYTrOCTH TNpPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBbKEHHS OT CHJIbI HOPMAJIbHOTO TABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
Kojie0aHUM MPYXUHHOTO MasTHHKAa OT MacChl Ipy3a M KECTKOCTU MNPY>KUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoleOaHUH HUTSHOTO MasTHHKA OT

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

TEXHUKEC, TMPUIHWBBI W OTJIWUBBI, JABMIXCHHUC IIJIAHCT Conueynon CUCTCEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PbIYAard B TEJIC YEJIOBEKA, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha XUBOW OpraHW3M, IUIABAHHE pHIO, BOCIPHUSTUE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH  TEOpUM  CTPOEHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBukenne dyactuil BemiectBa. CBS3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temreparypoil. bpoyHoBckoe nBmwkenue, muddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemoBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaaun: TEIIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHUE
HarpeBanne wu oxnaxnenue ten. KommdectBo — TeruoTsl. Y aenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS] PHEPrMM B TEIIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcaluu. KuneHue IKUAKOCTH. YJenbHas Temora

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctamuzauus. V3MeHeHWE BHYTPEHHEH DSHEpPrud Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. yI[eJIBHaH TCIIJIOTA IIJIaBJICHUA:

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! pabdots! TermoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

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

FOpSI‘I@fI BOJbI; IIpoHecCa NCIIapCHUA

2.16

Qu3suueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIAPHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

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

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CrOpaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpu3anus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onektpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 3IIEKTPUYECKOro IOJNS  HaA

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.

I=qg/t,U=A/

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC QJICKTPHUYCCKOEC COIIPOTHUBIICHUC!:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi nernu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOM MHAYKLIHUH
313 MarauTHoe TmoOJIe TOCTOSHHOT'O MarHura. B3amMonelcTBHE HOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIMU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €ro IMOIICPEYHOTr0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia Ui 3JIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMIIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), INEKTPUUYECKUE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, O3JICKTPOJABUTATENb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DekTpoMarHuTHbIC BOJHBI. [1IKaia 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast mojieib cBeta. [IpsMoIuHEeHOE paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cseta
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
IIpakmuyeckue pabomol
#H##HPar###l13MepeHre  ONTUYECKON CHUIIbl coOHparomiel JMH3bI; (OKYCHOTO
paccTostHAs COOMPAIONIEi JTMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEpOB NPEAMETa U
U300pakeHMsl, KOrjla MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTesns
3.26 MPEIOMJICHUS CTEKIA.
##HPar###llccnenoBanue CBOMCTBA M300pa)ke€HUs], MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHMH3bI, M3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0)KEHHBIX
JMH3; 3aBUCHUMOCTH yIJla NPEIOMJICHHS CBETOBOTO JIyda OT yrja MaJeHHs Ha
TPaHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenns Conama u JIyHBI, 1[BeTa Ted,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, ramma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [tanerapHas Moaennb atoma

4.3 CocraB atroMHOTO sigpa. M3oTomb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, MHINBHIYaJIbHBIN JT03UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






