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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mnporpaMmbl 1O (U3MKEe HampaBieHO Ha (HOpMUpPOBAHKE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3YyYCHHUS
¢bu3MKN Ha AEATETBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3ysibTaTaM OOy4eHHs], a TAKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), MpejyiaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € UENbIO OKa3aHUS METOTUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueil MpOrpaMMBbI 10 Y4€OHOMY MPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJioruel, acTpoHOMUEH ©  (GU3UIECKOU
reorpaduell, BHOCHUT BKJQJ] B €CTECTBCHHOHAYyYHYI) KapTUHY MHUDA,
IpEeNoCTaBseT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4HOrO0 METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPINPETHPOBATH  JIAHHBIE W KCIOJb30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTY4ESHHSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuum npenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii @expepauuu, peamu3yrOLIUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yYeHHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATCIBPHOCTH, CBS3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a4a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETECHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHHUS MPOCTEUIIUX pPacu€THBIX 3ajlady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMaIMEl PU3NUECKOrO COAEepKaHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeSTeILHOCTH, CBI3aHHBIMU
C (GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpaMmmMe no (pu3MKe nepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHue Qusnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE THIIOTE3, 0OBICHEHNE
Habmogaemoro aBieHuss. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUJIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa NMPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepOB MabIX TEN.
5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. [IpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBmkenue, auddysus. BzaumopeiicTBue uactuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOIb30BAHHEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmtonenue siBneHUs HHEPLUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM ITUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT MPUII0KEHHOUW CHUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHHS U YBETUYEHUA AaBieHus. JaBieHue rasa.
3aBUCHUMOCTh JaBJIEHHSA raza OT oObEMma, TemmepaTypsl. [lepemaya naBneHus
TBEPABIMU TeJlaMH, >KHJIKOCTAMU W Tazamu. 3akoH [lackans. [lneBmaTnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napaaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BeITankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
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3aBUCHUMOCTbH JABJICHUS ra3a OT TeEMIEpaTyphl.

[lepenaya maBiieHUS )KUIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTb BBITAIKHUBAIONICH CHJIBI OT O0OBEMA MOTPYKEHHOW YacTH
TeJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.
YcoBue iaBaHus TeN: IUIABAHWE WA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS INIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnvie pabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TeEJoO,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tena.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAJIKMBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT OOBEMa MOrpyKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

KoHcTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHME JIOJKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TE€MIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya 17} COBEpLIEHUE paboThI. Bunsl TEIIONEpPEAauHn:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BrnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus ra3za IpU W3MEHEHHH OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWU XOJIOJHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METATUIMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaummopercTBue
3apsbKeHHBIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMO/JICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIEKTpUUEeCKOro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBICHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEeKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1os1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Onmeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEeKTPOCTaHIIMH Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jlemoncmpayuu.

DIeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUIEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO MOJISE HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryupoBaHue CUJIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU IONEPEYHOTO
CEUYEHHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Omnpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydeHne MarHuTHOTO TMOJSi  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS W HaNpPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOoe npsiMmonnHENHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najenue. OnbiThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J{Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUs
MMIIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUH NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalIbHEHUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBMXKEHUHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaenHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
MONepeyYHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YIPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue dYacTOThl W MepUojia KOJeOaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEPHOJA KOIeOaHU! MPY>KUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH TEPHOIa KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  JJEKTpOMarHuTHble  BoJHBL.  CBoOMcCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm — cBera.  I[IpsMosmnHerHOe
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcnonb30oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

X0/ JIy4er B pacCErBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3za.

11. Paznoxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpaKEHHUs CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTHU YyIJia IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilomydenue n300pakxeHHii ¢ TOMOIIbIO COOUPAIOIIIEH JIUH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zeppopaa u mmanerapHas mojens aroma. Mogens aroma bopa.
HcmyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmomxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU HA IKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus nsznmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYIb IPEAHA3HAYEH JJI1 CUCTEMATH3alUuU
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aroluxcs,
BBIOPABIIIUX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMIINATIBHO NEATEIBHOCTHBIA XapaKTep NaHHOTO paszela peaausyercs
3a CuéT TOro, 4To OOYyYarolUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIETOBaHUS (PU3NUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHMS BCEX MU3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, HHTEpPEcCa K HCCIEN0BATEbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpYAOBAaHHEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa,

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTHMYECKOW U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (U3NYECKUX 3HAHMM IS PEIICHHUs 3aaad B
00JIacTH OKpY>Kalolllel Cpeabl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTer ux

pelieHus;

e 8) agmanTanmuum K HU3MEHSIIOIIMMCS YCJOBHSAIM COLMAJBLHON W NPHUPOTHOMI
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (M3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHNUN HOBBIX 3HAHMI, B TOM YHCIIE€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHA B MNPHUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHUS TporpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCaJIbHbIC yUdeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue JeficTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIE TMPU3HAKKM OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NICCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3amaun (CpaBHEHHE HECKOJIBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(GU3MYECKU JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMALUIO,
IOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh NPEANON0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

NPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bU3nYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pelIaeMble 33Ja4d  HECIIONKHBIMU
CXE€MaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIMSMU.

KoMMyHHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eCTBUS:

B XOZ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllCJICHHbIE HA pPELICHUE 33JaYd U MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JManora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIC0BAHUS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTasi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOMIMII MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOJAAX IPUHATHA  PEIICHUM
(MHOUBUAYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
TpyIIoNn);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs (GU3HUECKON 3aa4l WIIH
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITEJIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHHUS
(U3MYECKOro HUCCIEAOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IPABO IPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IJIaCTUYECKas),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUs (auddys3us, TEMIOBOE IBIKECHUE YaCTHI] BEIICCTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TEpeaada [aBJiCHUS TBEPABIMH TeEJNaMH, XUIKOCTIMU U
razamud, arMochepHOe JaBlieHHWEe, IUIAaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX  SBJICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSAKECTU, BEC
Tella, Cuja TpPEeHUd, JAaBlicHHWe (TBEPAOTO Tela, KUJIKOCTH, Tas3a),
BBITAIIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKasi M TMOTEHIMalbHAs DHEPrus), MpyU OMUCAHUU MPABUIBHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUEHUs W EIUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUMH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4YEeCKOU
SHEPruH, NpPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObBACHEHHE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yuyeHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4eHHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPH MOMOUIA
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
IOJIy4YEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMNbBITBI IO HAOMIOACHUIO (DU3UYECKUX SBJICHUA WIIU
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaATH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBAHHUS,
3aMMChIBaTh X0/ ONbITA U POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATHh MPSMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIpPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Tena, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEIOBaHUs, COOUpATh YCTAHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaioKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS,

NPOBOJAUTH KOCBEHHBbIE H3MEpEeHMs] (DU3MUECKUX BEJIWYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEpPEHUN COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYSCKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MUEecKOoro coiepXaHus, CIpaBOYHbIE MaTepHalbl,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yjbTaTax NMPOEKTOB
WIM Y4eOHBIX HCCIEJIOBaHMM, NpPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEN;

IPU BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIECAOBAHUM pPACIPEIEIATh
0O513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3IIyYEHUE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBJICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupoiae, uznydeHue CoJHIa, 3amMep3aHHe BOJOEMOB,
MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiin, Jpedd MoJtOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emJie, MOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyJEIbHAas TEIJIoTa
IUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIbHAs BIAXHOCTHh BO31yXa, JJIEKTPUYECKHU 3apsn,
Cuja TOKa, DJIEKTPUYECKOE HANpPsDKEHWE, CONPOTHUBIICHUE NPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
$u3MYECKyI0 BENUMYMHY C JAPYTMMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUH
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3HUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCJIOBUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEoOXoauMble ISl €€ pelieHusl, MPOBOAUTh PACUEThl M CpPAaBHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3nyeCKUX CBOWCTB Te (KaMUUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpPU U3IYYEHUH OT LBETa H3Jydawollied (moriomaroei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEI W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMNEPEYHOrOo
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHHMK, OT HANpsDKEHUS Ha  IPOBOJHHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUJE Ta0MULl M TIpauKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€lysl MPEIJI0KEHHON MHCTPYKUUU, H
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPBI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, TCUXPOMETP, TMTPOMETP, IABUTaTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Lemnel ¢ MocaeAoBaTeIbHbIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



OPUBOJUTH  MpUMEPbl  (HAXOAWTh  WHGPOPMALMIO O  MPUMEPAX)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpEE;

OCYIIECTBISATh TOWUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpXKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW K IYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHPOpPMAILUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro CcoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl cetd MHTEpHET, BageTs NpuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATH pPE3yIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXK/JIaTh BBICTYIUICHHUE IIPE3ECHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (U3HMUECKUX
IIPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 3a BBIIOJHEHUEM IUIaHA JECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKIaa B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peraTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMEeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTeMa OTCY€Ta, MaTephalibHash TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYyK U YIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3nYecKue SIBICHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE JIEWCTBHE BHUIAUMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DPU3NYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEpEeMeIleHUue, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSIKECTH, YCKOPEHUE
CBOOOTHOTO TIAJEHHUS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPY>KUHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHWYecKas dSHeprus,
MIEPUOJT M YacTOTa KoJIeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPH OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaUEHUs W €IUHUIIBI (U3MYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
WCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJlayd 3alMChIBAaTh KpaTKOe
YCIIOBHUE, BBISBISATh HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUIUTh TMPU TOMOIIH
($uU3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIECAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl 1O HAOTIOACHUIO (PU3UYECKUX SBICHUNA WU
(du3MUecKuX CBOMCTB Ten (KM3y4dyeHue BTOpPOro 3akoHa HbrloTOHa, 3aKOHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUU NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCpOCTPAaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHs B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3IIyHEHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 U30BITOUYHOTO Habopa
o0OpynOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHHE U3MepsIeMOl BeIMYUHBI ((OKYCHOE pPaCcCTOSHUE
coOuparoieli JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpa);

NPOBOJNTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEeIOMIICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMs, MEXaHHuYeckas paboTa M MOUIHOCTb, 4YacToTa MU
nepuos KojeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolell JIMH3bl, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PHU3UIECKUX MOJICICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUYEUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHUIOMETP, NATYUKH IIOJIOKEHUS, PACCTOSHUSA M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOIBI,
CTHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALMIO O  IPUMEPAX)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOJCHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaloIlel cpeie;

OCYIIECTBJIATh TOUCK WHPOpMaUu (PU3HUECKOTO COJEpPKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YyYEOHBIX 33JaHUN HAyYHO-NOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
Co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUUICHHE TIpEe3CHTAIlued C y4ETOM OCOOEHHOCTEH ayJIUTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Kontpoabusbie IIpakTunueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa LHOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO TO3HAHUS 2 1 bubmoreia HOK
’ ya s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [IOK
2.1 Ctpoenue 1
P petiectsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 buomorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:keHne U B3auMoieiicTBUE TeJl
bu6mmoreka [JOK
3.1 MexaHuyeck 3
NAHIHACCKOT ABIDREHHE https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [JOK




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

bu6mmoreka [JOK

. .B 14 2
33 Cuna. Bupt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPIABIMU 3 bubnunoreka [JOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenuioBble siBieHus
bubmuoreka [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnunorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps://m.cdsoo.ru/Ti418 1 ce
bu6mmoreka [JOK
2.3 Ma e sIBJIe 6 1 1.5
THITTHRIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
2.4 6) 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM uudgpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [JOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BO .3 8 1 3
RATHACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBble siBJIeHMS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bubmuoreka [JOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/7f41ada6
bubmuoreka [JOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 A 7 1 1
JICPHBIC peakitni https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK01IM I MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrpoabnsie IIpakruueckue /JlaTa uzydeHnust p
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
®dusuka — Hayka o
| npupoje. SIBieHus 1 04.09.2025 bubmmoreka [JOK
npupoasl. Duznueckne https://m.edso0.ru/8866b724
SIBJICHUS
MexaHnndeckue, TEIUIOBEIC,
) AIEKTPUYECKHE, MATHUTHBIE, | bubnunoreka LIOK
CBETOBBIE, 3BYKOBBIE 05.09.2025 https://m.edsoo.ru/8866cbba
SIBJICHUS
3 du3nyeckne BeIMIYNHBI U UX | 11.09.2025 bubnuoreka [{OK
H3MEPEHUE https://m.eds00.ru/8866¢5c0
Ypok-uccnenoBanue
"U3mepenue Temneparypsl
4 pu H(f)MO U K1 KECTI};I;FO 1 1 bubmorexa HOK
p B 8 12.09.2025 https://m.edsoo.ru/8866c7be
TEpPMOMETPA U JATIHKA
TeMreparyps!"
Kak ¢usuka u ngpyrue
€CTECTBEHHBIE HAyKU
W3YYaIOT PUPOLY.
i PHPORY: 17.09.2025
5 EcTtecTBeHHOHAYYHBII 1

MeToq nmo3HaHus. Onucanue
(hbU3UYECKUX SIBICHUH C
TTOMOIIIO MOJICIICH




VYpok-uccienoBanue
"[IpoBepka runoTe3sl:
JAIBbHOCTH MOJIETA IIApUKA,
MYILIEHHOTO0 TOPU30HTAJIBHO,
TeM OOJIBIIIE, YEM OOJIBIIIE
BbICOTA ITycKa"

18.09.2025

CrpoeHue BeliecTsa.
OnbITEI, JOKA3EIBAIOIINE
JUCKPETHOE CTPOEHHUE
BEIIECTBA

25.09.2025

10

Z[BI/I)KGHI/IG qaCTuIll
BCIICCTBA

ypOK-I/ICCHe,I[OBaHI/Ie
«OIBITHI IO Ha6J'IIO)IeHI/IIO
TCIIJIOBOT'O PACTHHUPCHUA
ra3oB»

ArperaTHble COCTOSHUS
BEILECTBA

26.09.2025

29.09.2025

30.09.2025

bu6mmoteka IIOK
https://m.edsoo.ru/8866c3ea

11

12

B3anmMocssa3e Mexnay
CBOMCTBAaMHM BEMIESCTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJbI

MexaHu4ecKoe JBMKCHHUE.
PaBHOMEpHOE U
HEPaBHOMEPHOE JIBUKEHHE

02.10.2025

03.10.2025




13

14

Cxopoctb. Equnuiibt
CKOpOCTH

Pacuer nytu u BpeMeHH
JBYKECHUS

09.10.2025

10.10.2025

15

WNuepuus. 3aKkoH UHEPLUHU.
BzaumoneiicTBue Ten Kax
MpUYMHA U3MEHEHUS
CKOpPOCTH JIB>KEHUS Tl

16.10.2025

bubnunorexa LIOK
https://m.edsoo.ru/8866ce80

16

17

18

IInoTHOCTE BelecTBa.
Pacuet macchl u 00beMa
TeJia 10 €ro INIOTHOCTH
JlaGoparopHnas pabora
«Ornpesnenenue MIOTHOCTH
TBEPJIOTO TETA»

Pemenue 3amau mo teme
"[TnoTHOCTH BemecTBa"

17.10.2025

06.11.2025

07.11.2025

bubnuoreka [{OK
https://m.edsoo.ru/8866d1fa

bubnuoreka [{OK
https://m.edso00.ru/8866d34e

bu6mmoreka IIOK
https://m.edso00.ru/8866¢e01e

19

Cuna xak XxapakTepuCTHKa
B3anMoeiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

13.11.2025

20

JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH
pactspkeHus (aedopmarivin)
MPYXAHBI OT TTPHUIIOKESHHOM
CHIIBI»

14.11.2025

21

22

SBnenune tarorenusn. Cuia
TAKECTHU

CBs13p MEXy CUIION
TSOKECTH U Maccou Teja. Bec

20.11.2025

21.11.2025

bubnunorexa LIOK
https://m.edsoo.ru/8866e88e




23

tena. Pemenue 3amad mo
Teme "Cuia Tsoxkectn"”
Cuna TSDKeCTH Ha IPYTHX
mianerax. Gusnyueckue
XapaKTePUCTHKH IIAHET

27.11.2025

24

N3mepenue cui.
Junamomerp

28.11.2025

bubnunorexa LIOK
https://m.edsoo.ru/8866e9ec

25

26

27

Bec Tena. HeBecoMmocTh

CnoxxeHue IByX CHIL,
HaIlpaBJIEHHBIX 10 OJTHOM
MPSMOM.
PaBHogeiicTByIOIIAs CHIT
Pemenne 3amad mo teme
"PaBHonelicTByrOMmAas cuin”

04.12.2025

05.12.2025

11.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/8866d6fa

bubnunoreka LIOK
https://m.edsoo.ru/8866d880

28

29

Tpenue CKoNbKEHUs U
TpeHue nokosi. Tpenue B
MIPUPOJIE U TEXHUKE

JlaGopatopHnas pabora
«M3ydyeHue 3aBUCUMOCTH
CHUTBI TPEHUS CKOJIBKEHHSI
OT CWJTBI AaBIICHUS U
Xapakrepa
CONPUKACAIOIINXCS
IIOBEPXHOCTEW

12.12.2025

18.12.2025

bu6nunorexa LIOK
https://m.edsoo.ru/8866d880

bu6nunorexa LIOK
https://m.edsoo.ru/8866e26¢

30

Pemrenue 3agaq Ha
ompeeeHue
PaBHOJICHCTBYIONIEH CHUIIBI

19.12.2025

31

Pemmenue 3amay mo reMaM:

25.12.2025

bubnunoreka LIOK




32

«Bec Tenay, «I'paduueckoe
M300paKeHHUE CUII,
«Cunbi»,
«PaBHOZIEMCTBYIOILAS CUID»

KontposbHas pabota mo
TeMaM: «MexaHuJecKoe
NIBIOKEHHEY, «Macca,
IJIOTHOCTEY, «Bec Temay,
«['paduueckoe
H300paXKeHHUE CHII,
«Cuel»

26.12.2025

https://m.edsoo.ru/8866e3a2

33

34

35

36

JNasaenue. CriocoObl
YMCHBIICHHUA U YBCIINYCHUA
JaBJICHHUS

JlaBneHue raza.
3aBUCHUMOCTD JaBJIEHUS ra3a
oT 00bEMa, TeMIiepaTypsl

[lepenaua naBneHus
TBEPJBIMU TEJIAMH,
JKMJKOCTSIMH U Ta3aMH.
3axkoH ITackais

I[aBJICHI/IC B XKXUJAKOCTH H
ra3€, BBI3BBAHHOC JIeicTBHEM
CHIJIBI TAXKECTU

29.12.2025

30.12.2025

15.01.2026

16.01.2026

bu6nunorexa LIOK
https://m.eds00.ru/8866eb22

bub6mmorexa [IOK
https://m.edsoo.ru/8866ecbc

37

Pemrenue 3agad mo reMme
«JlaBlIeHNE B KUJIKOCTH B
rasze. 3axoH Ilackasy

22.01.2026

but6mmorekxa [IOK
https://m.edsoo.ru/8866ef64

38

Coobmarommuecst cocy bl

23.01.2026




39

I'mppasinueckuii npece

29.01.2026

bubnunoreka LIOK
https://m.edsoo.ru/8866f086

40

Manomerpsl. [lopuHeBon
KUJKOCTHBIN HAacoC

30.01.2026

41

ATmocdepa 3emin.
[TpuymHBI CYIIECTBOBAHUS
BO3IYIITHOM 000JIOUKHU
3emutn. 3aBUCUMOCTD
aTMOC(EpPHOTO JaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPSI

02.02.2026

42

43

44

Bec Bo3ayxa. ATmochepHoe
JIaBIICHHE

N3mepenue atmochepHoro
nasneHus. OMbBIT
Toppuuennun

3aBUCUMOCTD

aTMOC(I)CpHOFO JaBJICHHUA OT
BBICOTBI HaZl YPOBHEM MOPA

03.02.2026

12.02.2026

13.02.2026

bu6nmorexa LIOK
https://m.eds00.ru/88663b0

45

bapomeTp-anepon.
ATMmoc(epHoe TaBlieHHe Ha
Pa3IUYHBIX BBICOTAX

19.02.2026

46

Pemrenue 3agad mo reMme
"AtmochepHoe naBieHue"

20.02.2026

bubnunorexa LIOK
https://m.edsoo.ru/8866f630




47

48

49

50

JleiicTBUE KUAKOCTH U raza
Ha MOTPY>KEHHOE B HUX
Te0. ApXuMea0Ba cuila

JlaGopaTopHas pabora
«Omnpenenenue
BBITAJIKUBAIOIICH CUIIBI,
JIEWCTBYIOLIEH HA TEJIO,
MOTPYKEHHOE B KHUIKOCTB)
JlaGoparopnas paboTa mo
teme «MccnenoBanue
3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMa
MOrPY>KEHHOM B XKHUJKOCTh
JaCcTH TeIa

IlnaBanue Temn

26.02.2026

27.02.2026

05.03.2026

06.03.2026

bu6nmoreka [IOK
https://m.edsoo.ru/8866f8ba

bu6nmoreka [IOK
https://m.edsoo.ru/8866faSe

bubnunorexa LIOK
https://m.edso00.ru/8866febe

51

JlaGopatopHnas pabora
"KoHcTpynpoBanue
apeoMeTpa Wiu
KOHCTPYHPOBAHHE JIOAKH U
OIpeJIeIIeHuE €€
rpy30noabEMHOCTH"

12.03.2026

bu6nunorexa LIOK
https://m.edsoo.ru/88670800

52

Pemrenue 3agad mo reMam:
«IlitaBanue cynoB.
BosnyxomaBanuey,
«/laBrieHne TBEpABIX TEN,
KHUJKOCTEH U ra30B»

13.03.2026

but6mmorekxa [IOK
https://m.edsoo.ru/88670e9a

53

Mexannueckasi pabora

19.03.2026




54

55

56

MomtHocth. Equauner
MOILIHOCTH

Ypoxk-uccienoBaHue
"PacuyéT MOIIHOCTH,
pa3BUBaEMOM MPHU NMOIBEME
no jectyuie"

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecHe cuil Ha
pblyare

20.03.2026

30.03.2026

31.03.2026

bubnunoreka LIOK
https://m.edsoo.ru/8867013¢e

bubnunoreka LIOK
https://m.edsoo.ru/88670508

57

KonTponbHas padota no
TeMe «JlaBineHue TBEPIbIX
TeJ, JKUIKOCTEH U Ta30B /
Bcepoccutickas
poBepoyHas paboTa

02.04.2026

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHU I10 TEME
«/laBnenue TBEPABIX TET,
KHJIKOCTEH U ra3oBy /
Bceepoccutickas
poBepoyHas paboTa

03.04.2026

bu6mmoteka IIOK
https://m.edsoo.ru/88670a62

59

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas
pabota «VccrnenoBanue
yCJIOBUI paBHOBECHUS
pbIyaray

0.5

09.04.2026

60

Pemrenue 3agad mo reMme
«Y c1oBUs paBHOBECHUS
pbI4ara»

10.04.2026

bub6mmorexa [IOK
https://m.edsoo.ru/8867103¢e

61

Koaddumment nonesnoro

0.5

16.04.2026




JEUCTBUS MEXaHU3Ma.
Jlaboparopnas pabota
«M3mepenue KIIJI
HAKJIOHHOM TJIOCKOCTI

Permrenue 3agad mo reme

bub6nmoreka [IOK

62
"Pabora, momuocTh, KIT/I" 17.04.2026 https://m.eds00.ru/88671188
Mexanunyeckas SHEpIusl.
63 Kunetnueckas u 23.04.2026 bubmorexa HOK
o https://m.edsoo.ru/886712d2
MOTEHIMaIbHAs DHEPT Ul
3aKOH COXpaHEHUS bubnuoreka [IOK
64 . 24.04.2026
MEXaHUYECKON dDHEPrun https://m.eds00.ru/88671462
YPOK-3KCIIEPUMEHT 110 TEME
"OKCnepUMEHTaIbHOE
onpeereHue N3MEHEHHS
65 KUHETUYECKON U 06.05.2026 bubmmorexa [TOK
. https://m.edso00.ru/886715b6
MOTEHIIMATBLHON SHEPTUU
MIPU CKAaTBIBAHUU TEJIa 110
HaAKJIOHHOM IIJIOCKOCTH"
KonTponbHas pabota mo
66 Teme «PaboTa 1 MOIITHOCTH bubmmorexa [IOK
m ' 07.05.2026 https://m.edso00.ru/8867 1 6ec
OHeprus»
PezepaHblii ypok. Pabora ¢
12.05.2026
67 TEKCTaMH 110 TEME
"MexaHn4decKoe ABIKeHHE"
68 PeseprubIit ypok. Pabora ¢ bu6muoreka [IOK

TekcTamu 1o teme "Pabora.

13.05.2026

https://m.edsoo.ru/886719bc




‘ MougHocts. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

12



8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakruueckme /JlaTa uzydeHnust
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO- 1 04.09.2025 bubmmoreka [JOK
KMHETUYECKON TEOPUHU U UX https://m.edso0.ru/8866b724
ONBITHBIE TOATBEPKIACHUS
) Macca u pa3mep aToMOB U 1 bubnuorexa [IOK
MOJIEKYII 05.09.2025 https://m.edsoo.ru/8866cbba
Mopaenu TBEpAOTO,
3 JKHJIKOTO U Ta3000pa3HOro 1 11.09.2025 bubmmorexa [IOK
. p https://m.eds00.ru/8866¢5c0
COCTOSTHUH BeIlleCTBa
OOBbsicHEeHHE CBOUCTB
TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUI 1 bubmuoreka [IOK
BEILIECTBA HA OCHOBE 12.09.2025 https://m.edsoo.ru/8866¢7be
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue n 1 17.09.2025
amopdHbIe Tena
CmauuBaHue u
6 KallWUIIPHOCTD. 1
18.09.2025
[ToBepxHOCTHOE HATSKEHUE
7 TermoBoe pacuimpeHue u 1 25.09.2025

CXXaTue




10

11

12

13

Temneparypa. CBs3b
TEMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO
JIBU>KEHUSI YaCTHUIL

BHyTpeHHss sHEprus.
Crioco0ObI U3MEHEHUS
BHYTPEHHEHN HEPrun

Buapl Teronepenaun

VYpok-koHpepeHus
"[IpakTHueckoe
HCIIOJIb30BaHUE TEIUIOBBIX
CBOMCTB BEIIECCTB U
MaTepHaJIOB B IEJIAX
sHeprocoepexeHus"
KonnuecTBO TEIIOTEHL.
VnenbHas TEIJIOEMKOCTh
YpaBHEHHE TEIIIOBOTO
Oananca. TemiooOMeH U
TEIJIOBOE PAaBHOBECHE

26.09.2025

29.09.2025

30.09.2025

02.10.2025

03.10.2025

09.10.2025

bubnuoreka [{OK
https://m.edso00.ru/8866c3ea

14

JlaGopaTtopHnas pabota
"UccnenoBanue sSBIEHUA
TEI000MeHa pu
CMELIMBaHUH XOJIOAHOH U
ropsiueit Bogsl"

10.10.2025

15

Pacuer xonmuecTBa
TEMJI0ThI, HEOOXOJUMOTO
JUUIsl HarpEeBaHUs Tella U
BBIICIISIEMOTO UM MPU

16.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/8866ce80




16

OXJIAXKACHNU

JlaboparopHas pabota
"OnpeneneHue yaeiabHOl
TEIJIOEMKOCTH BenlecTna"

17.10.2025

bubnunoreka LIOK
https://m.edsoo.ru/8866d1fa

17

OHeprus TOIUIMBA.
YV aenpHas TemioTa
CropaHus

06.11.2025

bubnunoreka LIOK
https://m.edsoo.ru/8866d34e

18

19

20

[InmaBnenue n oTBEpAEBaHUE
KPUCTAIIMYECKUX Tell.

VY nenpHas Tennora
IUTaBJICHUS

JlaGopaTtopHnas pabota
"Onpenenenue yaeabHOU
TEIUIOTHI IIaBJIEHUS Ibaa"

[Tapoo6pazoBanue u
KOoH/leHcanus. Mcnapenue

07.11.2025

13.11.2025

14.11.2025

bubmuoreka [IOK
https://m.edso00.ru/8866¢e01e

21

22

Kunenue. Y genbHas
TEIJI0Ta mapooOpa3oBaHUs
U KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATyPhI
KHUIIEHUS OT aTMOC(EPHOTO
JABJICHUS

BiaxxHocTh BO31yXA.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCHUTEJIbHOM BIQXKHOCTH
BO3qyXa"

20.11.2025

21.11.2025

bu6mmoteka IIOK
https://m.edsoo.ru/8866e88e

23

Pemenue 3amau Ha

27.11.2025




24

25

26

OTIpeIeIICHUE BIAYKHOCTH
BO3yXa

[TpuHIUIIBL paOOTHI
TETUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBuraTens BHYTPEHHETO
CTOpaHHus

KIIJI TenmoBoro gBurarers.

TerutoBble qBUTATENH U
3alIKuTa OKPYKArOIEeH
cpensl

3aKOH COXpaHEHUs U
NpeBpaIleHNs SHEPTUH B
TEIUIOBBIX MTpoIeccax

28.11.2025

04.12.2025

05.12.2025

bu6nmoreka [IOK
https://m.edsoo.ru/8866e9%ec

bubnunoreka LIOK
https://m.edsoo.ru/8866d6fa

27

ITonroroBka K
KOHTPOJIbHOM paboTe 1o

Teme "TernoBbIe IBICHUS.

N3meHeHue arperaTHbIX
COCTOSIHH BerrecTBa"

11.12.2025

bubmmoreka IIOK
https://m.edsoo.ru/8866d880

28

KonTpomabHas pabora no

TeMe "TenoBrIe SIBJICHU.

M3MeHeHue arperaTHbIX
COCTOSIHHI BerrecTBa"

12.12.2025

but6mmorekxa [IOK
https://m.edsoo.ru/8866d880

29

OnekTpusanus tei. /[Ba
poJia AIIEKTPUIECKUX
3apsoB

18.12.2025

bubnunorexa LIOK
https://m.edsoo.ru/8866e26¢

30

Ypok-uccnenoBanue
"DneKTpu3anus Ten
WHIYKIUEN U TIpU

19.12.2025




31

CONIPUKOCHOBEHUM"

B3anmoneiictBue
3apsOKEHHBIX TeJl. 3aKOH
Kynona

25.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/8866e3a2

32

DIIEKTPUUYECKOE TTOJIE.
HanpstxeHHOCTB
AIIEKTPUYECKOTO IOJIS.
[IpuHuun cyneprno3uun
3JIEKTPUYECKUX TOJIEH

26.12.2025

33

Hocurenu snektpuaeckux
3apsA0B. DiIeMEHTapHBIN
3apsia. CTpoeHue aTroma

29.12.2025

34

35

36

37

IIpoBoaHMKY 1
TUDJICKTPUKU. 3aKOH
COXpaHEeHUs
AIIEKTPUYECKOTO 3apsaa

Pemienue 3agad Ha
MPUMEHEHNE CBOMCTB
AIEKTPUUECKUX 3aPSI0B

DIIEKTPUUYECKHI TOK,
YCJIOBUS €T0
CYILLIECTBOBAHU.
Hctounnkn
3JIEKTPUYECKOIO TOKa

JlercTBUS 2IIEKTPUUYECKOTO
TOKa

30.12.2025

15.01.2026

16.01.2026

22.01.2026

bu6nunorexa LIOK
https://m.edsoo.ru/8866eb22

bubnunorexa LIOK
https://m.edsoo.ru/8866ecbc

bub6mmorexa [IOK
https://m.edsoo.ru/8866ef64

38

Ypok-uccienoBanue
"JlericTBUE AIEKTPHUIECKOTO

23.01.2026




39

H0JIs1 Ha IPOBOJHUKH U
JUAJIEKTPUKH"

DJIEKTPUUYECKUI TOK B
MeTaJuIax, KUJAKOCTIX U
razax

29.01.2026

bu6nmoreka [IOK
https://m.edsoo.ru/8866f086

40

41

42

43

DneKTpuyecKas 1erb 1 e€
COCTaBHBIC YaCTH

Cuna toka. JlabopaTopHas
pabota "U3mepenue u
pPEryJIMpOBaHHUE CUITBI TOKA"

DIIeKTpUUIECKoe
HarnpsbkeHue. BoixbTMerp.
JlaGoparopHas paboTa
"N3mepenue u
peryianpoBaHue
HarpsokeHus"
ComnpoTuBieHne

IIPOBOJIHUKA. Y IETIbHOE
COIIPOTHUBIICHUE BEILIECTBA

0.5

0.5

30.01.2026

02.02.2026

03.02.2026

12.02.2026

but6mmorexa [IOK
https://m.edsoo.ru/886613b0

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTD
AIIEKTPUIECKOTO
COTIPOTUBIICHUS
MIPOBOJHMKA OT €T0 JIJTHHBI,

13.02.2026




45

IUTOIIA ! TTOTIEPEYHOTO
ceueHus u marepuana”

3aBHCUMOCTH CHJIBI TOKA OT

HanpspkeHus. 3akoH Oma
JUIS y4acTKa Lenu

19.02.2026

46

47

JlaboparopHas paboTa
"UccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA,
WJIYILETO Yepe3 pe3ucTop,
OT COIIPOTHBIICHUS
pe3UCTOpa M HANPSHKEHHUS
Ha pe3ucrope”
[TocnenoBarenbHOE U

napajieJIbHOC COCANHCHUA
IMPOBOAHUKOB

20.02.2026

26.02.2026

bubnunoreka LIOK
https://m.eds00.ru/8866f630

bubmmoreka IIOK
https://m.edso00.ru/8866f8ba

48

49

50

JlaGopaTtopHnast pabota
"IIpoBepka mpasuiia
CJIOKEHHSI HAMIPSHKSHUN TTPH
10CJIEeI0BATEIbHOM
COETUHEHUH JIBYX
pe3ucTopoB”

JlaGoparopHas paboTa
"ITpoBepka npaBuiia A
CHJIBI TOKA IPH
napaieIbHOM COCMHEHUU
pe3uctopoB”

Pemrenue 3agaq Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO

27.02.2026

05.03.2026

06.03.2026

bu6mmoreka IIOK
https://m.edsoo.ru/8866fasSe

but6mmoreka [IOK
https://m.edsoo.ru/8866fe6e




51

COCOIMHCHUA ITPOBOIHHNKOB

PabGora 1 MOLIHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH [[>xoyns-Jlenma

12.03.2026

bubnunoreka LIOK
https://m.edsoo.ru/88670800

52

JlaboparopHas paboTa
"Onpexnenenue pabOThl U
MOITHOCTH JJIEKTPHYECKOTO
ToKa"

13.03.2026

bubnunoreka LIOK
https://m.edsoo.ru/88670e9a

53

DIIEKTPUUYECKHE LIETTH U
noTpedUuTenn
NEKTPUYECKOU SHEPIUU B
obITy. KopoTkoe
3aMbIKaHUE

19.03.2026

54

55

56

57

ITocTossHHBIE MAarHUTHI, UX
B3aNMOJICHCTBHE

Ypok-uccnenoBanue
"N3yuenue nonei
MTOCTOSTHHBIX MarHUTOB"

MarunuTtHoe nosne.
MarsuTtHoe 1moJie 3eMIIH U
€ro 3Ha4YeHHeE IS KU3HHU Ha
3emine

IToaroroBka K
KOHTPOJILHOM paboTe 1o
TeMe "DIeKTpuIecKue
3apsapl. 3apsOKEHHBIE Tela
U UX B3aUMOJECHUCTBHUS.
[TocTrostHHBIN

20.03.2026

30.03.2026

31.03.2026

02.04.2026

bu6nunorexa LIOK
https://m.eds00.ru/8867013¢e

bub6mmorexa [IOK
https://m.edsoo.ru/88670508




58

59

3NIEKTPUYECKUM TOK"

KonTtponbHas pabora o
TeMme "DIeKTpUYECKre
3apsabl. 3apsHKEHHBIE Teja
U X B3aUMOJICHCTBUSI.
[TocTostHHBIN
AIIEKTPUYECKH TOK" /
Bceepoccuiickas
poBepoyHas pabora

Peseprurlit ypok. Pabora ¢
TEKCTaMU 110 TEME
"ITocTostHHBII
AIIEKTPUYECKH TOK" /
Bceepoccuiickas
poBepoyHas paborta

03.04.2026

09.04.2026

bub6nmoreka [IOK
https://m.edsoo.ru/88670a62

60

61

OmneiT Opcrena. MaruutHoe
TI0JI€ IEKTPUUECKOro TOKa

MarsuTHOE 10JIe KaTylIKH

C TOKOM

IIpumeHeHune
AJIEKTPOMAarHUTOB B
texuuke. JlabopaTopHas
pabota "U3yuenue
JENCTBUS MAarHUTHOTO TOJIS
Ha IIPOBOJIHUK C TOKOM"

0.5

10.04.2026

16.04.2026

bu6nunorexa LIOK
https://m.eds00.ru/8867103¢e

62

DNEeKTPOABUTATEIb
IMOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JIEKTPOJIBUTATENCH B

17.04.2026

bubnunorexa LIOK
https://m.edsoo.ru/88671188




TEXHUUYECKUX YCTPOHCTBAX
U Ha TPaHCTIOpTE.
JlaboparopHas pabota
"KoHcTpyHnpoBaHue u
u3ydeHue padoThI
3NeKTpoaBUraTess"

Omnbiter @apazes. 3akoH

bubnuoreka [{OK

63 AJIEKTPOMATrHUTHOM
p 23.04.2026 https://m.edsoo.ru/886712d2
uHaykuuu. [pasumno Jlenna
DneKTporeHepaTop.
CniocoObI noy4eHus
ANEKTPUYECKON SHEPIUU. bubnnorexa [JOK
64 24.04.2026
DNeKTpOCTaHIMU Ha https://m.edsoo0.ru/88671462
BO300HOBJISIEMBIX
HMCTOYHHMKAX SHEPTUHU
ITogroroska k
65 KOHTPOJILHOHM paboTe 1o 06.05.2026 bubnmnorexa [JOK
Teme "DIeKTpuuecKue u https://m.edsoo0.ru/886715b6
MarHuTHBIC SIBJICHUS"
KonTponbhas pabota no
"\ bubnunorexa LIOK
66 Teme "DIeKTpUIecKHe U
" 07.05.2026 https://m.edso00.ru/8867 1 6ec
MarHUTHBIC SIBJICHUS
PesepBHblit ypok. Pabora ¢
12.05.2026
67 TEKCTaMH 10 TeME
"TenoBbie ABICHUS"
PesepsHslit ypok. Pabora ¢
68 TEKCTaMU 110 TeME brbmorexa [OK
13.05.2026 https://m.eds00.ru/886719bc

"MarguTHble aBiaeHud"




OBIIEE KOJIMYECTBO YACOB

[10 [TPOT'PAMME 68 4 145




9 KUIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabubie IIpakTnyeckue JaTa u3y4yeHus
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MexaHudeckoe JBUKEHHUE.
1 1 01.09.2025
MarepuanbHas TO4Ka
Cucrema orcuera. By 10K
noIMoTeKa
2 OTHOCHUTEIHLHOCTD 1 02.09.2025
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKEHUS
PaBHOMepHOE bubnuorexa [IOK
3 PHO 1 03.09.2025 nosmorexa [
MPSIMOJIMHENHOE JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE
MPSMOJIMHEITHOE JABMKEHHUE.
4 P A 1 08.09.2025
CpenHsist 1 MTHOBEHHAs
CKOPOCTb
[IpssmonunenHoe BuG 110K
nOIMoTEKA
5 ABHOYCKOPEHHOE 1 09.09.2025
PapHOYEKop https://m.edsoo.ru/ff0ad8d4
JBUOKEHUE. Y CKOpEHHUE
CKopocCThb MPSAMOIIMHENHOTO
aBHOYCKOPEHHOTO
6 p yCKop 1 10.09.2025
neuxenus. ['padux
CKOPOCTH
JlaGoparopHas paboTa
"OnpeaeneHne yCKOPEHUS
7 pea YCKOp 1 1 15.09.2025 bubmuorexa [{OK

TeJa IPU PaBHOYCKOPEHHOM
JBY)KCHUH 110 HAKIIOHHOW

https://m.edsoo.ru/ff0adb18




miockocty"

CBo0OogHOE MMaJeHHUE TEIL.

8 16.09.2025
Omnpitel I'anunes
PaBHOMEpHOE ABMXKEHUE IO
oKkpyxkHOCTHU. Ilepuos u

9 qanyom o6pa eIfHH 17.09.2025 bubmorexa HOK

. pati ' o https://m.edsoo.ru/ff0ae176
JInnelinas n yrinosas
CKOpPOCTH
CHTPOCTPEMUTEIBLHOE

10 Henrpoctpemntessy 21.09.2025
YCKOpEHHE
[Iepsriii 3axkoH HeroTOHA.

11 P 22.09.2025 bubmorexa LOK
BekTop cuibl https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa.

2 TOp I/IVK H HeroToH 53.09.2025 Bbu6moteka LIOK
PaBHOzelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
Tpertwuit 3akon HproToHa.

13 peTwii 3akoH HeroToH 59.09.2025 bubmuoreka [IOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ac982
Pemienune 3ama4d Ha Bu6 110K

HOINOTEKA
14 MPUMEHEHHUE 3aKOHOB 30.09.2025
p https://m.edsoo.ru/ff0acbbc
Hrerotona
C .3

15 UJj1a YIpyrocTu. 3aKoH 01.10.2025 bu6muoreka [JOK
I'yxa https://m.edsoo.ru/ffO0aeca2
Pemenue 3agad mo reme

16 06.10.2025
«Cuna yrnpyroctu»

JlaGoparopHas paboTa
bubnunorexa LIOK
17 «OnpeneneHne KeCTKOCTH 07.10.2025
pedl https://m.edsoo.ru/ff0aee28
MPY>KUHBD»
18 Cua TpeHus 08.10.2025 bubmorexa HOK

https://m.edsoo.ru/ff0af738




Penrenue 3amau mo reme

bu6nmmoreka [IOK

19
«Cuna TpeHus» 13.10.2025 https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
"Onpenaenenne bubnunoreka LIOK
20 14.10.2025
koa(urmenTa TpeHust https://m.edsoo.ru/ff0af8be
CKOJIBXKEHHUS"
Pemenne 3amag mo Teme Bu6 LIOK
HOIMOTEKA
21 "3axoHsl HeroTona. Cuia 15.10.2025
" https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus
Cuita TSOKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUS. Bbu6moteka LIOK
22 20.10.2025
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
MageHust
VYpok-koHpepeHIus
"JIBM>KEHUE TeJl BOKPYT
23 IPaBUTALMOHHOIO LIEHTPA 21.10.2025
(Conneunas cucrema).
I'anaktukn"
Pemenue 3agad mo reme
24 "Cua TSDKECTH U 3aKOH 22.10.2025 buomroreia LIOK
" T https://m.edsoo.ru/ff0af5f8
BCEMHPHOTO TATOTCHUS
[IepBas kocmuueckas
25 ckopocThk. HeBecomocTh 1 bubmorexa LHOK
p ’ 27.10.2025 https://m.edsoo.ru/ff0af33c
Meperpy3Ku
PaBHOBeCHE MaTepuabHON
TOYKH. AGCOTIOTHO TBEPAOE
26 Teso. PaBHOBecHe TBEPIOTO bubmorexa LHOK
’ . wpI[ https://m.edsoo.ru/ff0afe36
TeJa C 3aKperIEHHOI OChI0 28.10.2025

BpallleHusl. MOMEHT CHJIBI.




27

28

LlenTp TsKECTH

PaBHOBECHE MaTepUabHON
TOUYKH. AGCOIIOTHO TBEPAOE
teno. PaBHoBecue TBEpAOTO

TeJa C 3aKPEIIEHHON OChIO
BpamieHusi. MOMEHT CHJIBI.
LlenTp TsxecTn

Pemenue 3amau no reme

"MomeHT cuisl. LlenTp
TsKecTn"

—

29.10.2025

05.11.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroroBka K KOHTPOJIBHON

pabore 1o Teme
"MexaHn4yecKoe ABUKEHUE.
Bsaumoneiicteue Ten"

06.11.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0b0408

30

KonTponbHas pabora no
TeMe "MexaHHdecKoe
IBIDKEHUE.
Bsanmoneiicrue Ten"

07.11.2025

bu6mmoteka IIOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Tema. Umimynse
CUJIBL. 3aKOH COXpaHEHUs
UMITyJbca. YIPYyroe u

HEYIIPYroe B3auMOJEHCTBUE

10.11.2025

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b07fa

32

33

Pemenue 3agad mo reme
"3aKOH cOXpaHEeHHs
UMITyJbCca"
VYpok-koHpepeHuus
"PeakTuBHOE ABUKEHUE B
MPUPOJE U TEXHUKE"

11.11.2025

13.11.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0b096¢




34

35

Mexanuueckas pabora u
MOIIIHOCTb

Pabora cuibl TsKECTH,
CHWJIBI YIIPYTOCTH U CHUJIBI
TpEeHHUSI

17.11.2025

18.11.2025

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b0a84

bubnunoreka LIOK
https://m.edsoo.ru/ff0bOdb8

36

37

JlaboparopHas paboTa
«Omnpenenenue pabOThI
CHJIBI TPEHUS TIPU
PaBHOMEPHOM JIBHIKCHUH
TeJIa 10 TOPU30HTATIBHON
TIOBEPXHOCTHY

CBs13b SHEPruu U paboThI.
[TorennuanbHas sHEPrus

20.11.2025

24.11.2025

38

39

40

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOM
SHEPrUuu

3aKOH COXpaHEHMsI DHEPTUU
B MEXaHUKE

JlaGoparopHas paboTa
«M3yueHue 3akoHa
COXPaHEHHUS SHEPTUN

25.11.2025

27.11.2025

01.12.2025

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b0c32

bubmmoreka IIOK
https://m.edsoo.ru/ffOb12fe

41

Konebarensnoe JABUKCHUC
" €T0 XapaKTCPUCTHKU

02.12.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromye KojaeOaHusl.
BoinyxaeHHble Kose6aHusl.
Pe3onanc

03.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTHueckuii u

08.12.2025




44

NPYKUHHBIA MasiTHUKU

Ypok-uccnenoBanue
«3aBHUCUMOCTD NEPHOJIA
KoJIe0aHUM OT )KECTKOCTHU
HPYKUHBI U MAacChl TPy3a»

09.12.2025

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

45

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOoaeOaHusIx

10.12.2025

46

47

48

49

50

JlaGopaTtopHnast pabota
«Ompenenenre 4acTOTH U
nepuoza KojieOanui
HPY>KUHHOI'O MasiTHUKA)

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT
Macchl Tpy3a»

MexaHn4ecKue BOJTHEI.
CBolicTBa MEXaHHUYECKUX
BOJIH. [IpogonibHBIE N
MOTIEPEYHBIE BOJIHBI
VYpok-koHpepeHuus
"MexaHH4eCcKHe BOJIHEI B
TBEPJIOM TeEJIE.
CeilicMuueckre BOJTHEI"

3Byk. Pacnipoctpanenue n
OTpakKeHHE 3BYyKa

15.12.2025

16.12.2025

17.12.2025

22.12.2025

23.12.2025

bubmuoreka [{OK
https://m.edsoo.ru/ffOblaec

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b197a

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2 1fe

51

Ypok-uccienoBanue
"HaOaromeHue 3aBUCHUMOCTH

25.12.2025




52

BBICOTHI 3ByKa OT 4aCTOThI"

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
pe30HaHC

12.01.2026

53

Ypok-koHpepeHuus
"V1pTpa3Byk U HH(ppa3ByK
B IIPUPOJIE€ U TEXHUKE"

13.01.2026

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

54

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
COXpaHEHHUS.
Mexanuueckue KojieOaHus
Y BOJTHBI"

14.01.2026

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

55

56

57

58

KonTtponpsHast pabora o
TeMe "3aKOHBI COXPaHEHHUSI.
MexaHndeckue KojaeOaHus
Y BOJIHEI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTPOMB.FHI/ITHHG BOJIHBI

CBolicTBa
ANIEKTPOMATrHUTHBIX BOJIH
VYpok-koHpepeH s
"xana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonnp3oBanue
ANIEKTPOMATrHUTHBIX BOJIH
JJI1 COTOBOM CBA3U"

19.01.2026

20.01.2026

21.01.2026

26.01.2026

bu6mmoreka IIOK
https://m.edsoo.ru/ffOb2abe

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenoBanue
"N3y4yeHue cBOICTB

27.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢




60

61

62

9JIEKTPOMATHUTHBIX BOJIH C
[IOMOILBI0 MOOUIIEHOTO
tenedona"

Pentenue 3amau Ha
OTIpEICTICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON
BOJIHBI

DneKTpOMarHuTHas
npupoa cera. CKOpocTb
cBeta. BomHoBbIE cBOliCTBA
cBeTa

Hcrounuku ceera.
[Ipsamonuneitnoe
pacrpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

28.01.2026

02.02.2026

03.02.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0b31d0

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3658

63

3aK0oH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1au Ha
MPUMEHEHHE 3aKOHa
OTpaKeHHsI CBETa

04.02.2026

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cera. 3akoH
TIPEJIOMIICHUS CBETa

09.02.2026

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHYTpeHHEE
OTpa)KEHUE CBETA.
Hcmonp30BaHue MOJHOTO
BHYTPEHHETO OTPAKEHUS B
OINITHYECKUX CBETOBOJIAX

10.02.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0b3c5c

66

JlaboparopHas paboTa
"UccnenoBanue
3aBUCUMOCTH yTJja

11.02.2026




MPEIOMIICHHUSI CBETOBOTO
Jy4a OT yrJia MajJieHus Ha
rpaHuue "Bo31yX-cTeKkiao""
VYpok-koHbepeHus
"Hcnosib30BaHUE TTOITHOTO

67 BHYTPEHHETO OTPaKCHUA: 16.02.2026
CBETOBOJIBI,

ONTUKOBOJIOKOHHAS CBSI3B"
J .

68 nH3bL. OnTHYeCKas Cuiia 17.02.2026 bubnunoreka LIOK
JIUH3EI https://m.edsoo.ru/ff0b3f2c
[octpoenne nzodpaxkeHmi Bbu6moteka LIOK

69 18.02.2026
B JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota

70 "Onpenenenne GOKyCHOTO 54.02.202 bubnnorexa [JOK
pacCTOSIHUA U ONITHYECKON :02.2026 https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIeH JTNH3HI"

VYpok-koHpepeHuus
b K
71 "OnTuyeckue JINH30BbIC 25.02.2026 nommorexa [0
Soper" https://m.edsoo.ru/ffOcOa7e
npu

7 I'na3 kak ontuyeckas 26.02.2026 but6mmorekxa [IOK
cucreMa. 3peHue e https://m.edsoo.ru/ff0b4684
VYpok-koHpepeH s

73 "ledexTsl 3penus. Kak 02.03.2026
COXpaHMTH 3peHue"

Paznoxxenue Genoro ceeta B

74 criektp. OnbrTel HproTOHA. bubnmnoreka [JOK

ClokeHue CeKTpaIbHbIX 03.03.2026 https://m.edsoo.ru/ffOcOf4c

uBeToB. Jlucnepcust cBera




JlaGopaTopHnas pabota
"OnBITHI IO PA3IOKEHUIO
0esIoro cBeTa B CIEKTP U

bu6nmoreka [IOK

75 BOCHPHUSTHIO I[BETA
p H 04.03.2026 https://m.edsoo.ru/ff0cOe2a
MPEAMETOB MPU UX
HaOJIOJICHUY Yepe3
1IBETOBbIE QUIBTPHI"
YpOoK-nIpakTUKyM
"BO/JIHOBBIE CBOMCTBA CBETA:
76 10.03.2026
JHcTIepCcHst, MHTEpPepeHIIHS
u qudpakus”
OmeiTel Pesepdopma u Bubmumoreka IIOK
71 pbop 11.03.2026 1
ILUIAHETAapHAsA MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
IToctynatel bopa. Moaeins
78 Y P 12.03.2026
aroma bopa
Hcnyckanue U MOTIOIEHNE
79 CBeTZl aToMoM. KBaHTEI bubnmorexa OK
. ' ' 16.03.2026 https://m.edsoo.ru/ff0c144c
JIuneliuaTeie CIEKTPbI
YPpOK-TIpaKTuK 17.03.2026
80 "}Il)a6mop eHue le\'l/[eKT OB bubnmorexa LOK
AcHH P https://m.edsoo.ru/ff0c1550
HCITYCKaHUS
PagmoakTuBHOCTE U €€ bubnunorexa LIOK
81 18.03.2026
BUJIbI https://m.edsoo.ru/ff0c1672
20 Crpoenue aTOMHOTO sjpa. 30.03.2026 bubnnoreka IIOK
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
83 PagnoakTuBHEBIE but6mmoreka [IOK




npeBpaienus. M3otomsl 31.03.2026 https://m.edsoo.ru/ffOclal4
Pemenue 3a4a4 I10 TEMCE. 01.04.2026 BubmoTeKa HOK
84 "PanmmoaKkTHBHEIC
A " https://m.edsoo.ru/ffOc1b4a
MpEBpAILICHUS
85 Ilepuon nonypacnana 02.04.2026
VYpok-koHpepeHus
26 "PaguoakTHBHBIC bubmuoreka [IOK
W3JIy4EHUs B IPUPOJE, 03.04.2026 https://m.edsoo.ru/ff0c2126
MeIUIUHE, TEXHUKE"
SlnepHblie peakiu. 3aKOHbI Bu6 LIOK
HOJINOTEKA
87 COXPAHCHITT 3pANOBOTO U 06.04.2026 https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCEI T ]
OHeprus CBA3U aTOMHBIX BuG 110K
HOJIMOTEKA
88 anep. CBA3h Maccr! 07.04.2026 https://m.edsoo.ru/ffOc1d7a
SHEPIHU T ]
Pemenue 3agad mo teme
89 " " 08.04.2026
S nepHble peakuu
Peakium cuaTe3a u Bu6 110K
HOIuoTeKa
20 Aienenu spep. Merounuin 13.04.2026 https://m.edsoo.ru/ffOc1e88
sHeprun CosHIa U 3BE3] T .
Ypok-koHpepeHIus
"SI nepHast SHEpreTukKa.
. 14.04.2026
91 JleiicTBYs paarOaKTUBHBIX
M3JIy4€HUI Ha )KUBBIC
OpTraHu3MbI"
IToaroroBka Kk KOHTPOJIBHOU bu6muoreka [IOK
92 15.04.2026

pabote mo Teme

https://m.edsoo.ru/ff0c223e




93

94

95

96

97

"DEeKTPOMarHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJIHBI.
KBanToBsie siBneHus"

KoHnTtposbnas padota mo
Teme "DIEeKTPOMArHUTHOE
nosje. JJEKTPOMarHUTHbIE
BOJHBI. KBaHTOBEIE
siBiIeHus"

[ToBTOpEHHE, 000OIICHHE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumopeiictBue

Tex"

[ToBTOpEHHE, 000OIICHHE.
Pemenune pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10
teMe "TermnoBble
npoiecch”

[ToBTOpenue, o6o0IIEHHE.
Pemienune pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 10
teme "KIIJI TerioBbix
nBurareseir”

[ToBTOpenue, o6oOIIeHNE.
Pemienne pacueTHBIX 1
Ka4eCTBEHHBIX 3314 10
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

20.04.2026

21.04.2026

22.04.2025

27.04.2026

28.04.2026

bubnuoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2572

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, oboOIICHNE.
JlaboparopHbie pabOTHI 1O

29.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2¢c52




99

Kypcy "CBeToBbIe siBIICHUSA"

[ToBTOpenue, o6odIIeHNKE.
Pabora c TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

06.05.2026

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, oboOIIeHNE.
Pabora ¢ Tekcrtamu 1o TeMme
"Konebauus v BOJHEL"

07.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2e82

101

102

[ToBTOpenue, obodICHNE.
Pabora ¢ Tekcrtamu 1o TeMme
"CseroBble gBiaeHud"

[ToBTOpEHHE, 000OIICHHE.
Pabota ¢ TekcTaMu 110 TeMe
"KBanToBas u simepHas
¢uzuka"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

27

08.05.2026

12.05.2026

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IPU 3TOM TIEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) GUZNYECKUX SIBICHUN

1.4

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHUs U €IUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTh (OPMYIIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
HCIIONIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3alHMCHhIBaTh €ro0 MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATh I[PUYUHHO-CICJCTBEHHbIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOoruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MJIH

3aKOHOMEPHOCTHU

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




dbopMybl, cBs3bIBaIONINE (PU3MUECKHUE BETMYMHBI: HA OCHOBE aHAJIN3a
YCIOBHSL 3aJayd 3alUChIBaTh KpPATKOE YCIOBUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAUMEBIC JIJIsi PEUICHUs 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3MUYeCKUX METOJOB, B ONHCAHWUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pPE3y/lbTaT, HaXOIWUTh OIIMOKH B

XO0J¢€ oI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsiEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C MCIOJb30BAaHUEM aHAJOTOBBIX H
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOIO MCCIIEJOBaHUS, COOUpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS MPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a00paTOpHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIECHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TPHUMEPHl (HAaXOauTh HWH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpas SBISETCS MPOTHBOPEYMBOU WIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BAaTh Ipu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOpMALIUU

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIECIOBAHUM, TPH STOM
rPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C ITOCTABJICHHBIMHA 3aJa4YaMHu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUThH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpapUKH  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PM3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

OO0BSACHATH (DU3MYECKHUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakrTepa:
BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 |
— 2 JOTMYEeCKHMX IIaroB ¢ MOMOMIbIO | — 2 H3y4YEHHBIX CBOICTBa

(bu3nyYecKuX SIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJydYeHHOEe 3HaueHue (U3MYeCKOW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH I[OMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEAOBAHUS, BBIACIATD
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMpEaJIOKCHHOTO




000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOIb30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAUTH  HMCCIIEOBAHME  3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOJUIl U TpaduKoB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYNH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
caeaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu pabore ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEoOXoauMble

¢uznyecKne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PpUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICOAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpalieHun ¢
npuOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOI0OZICHHSI HOPM 3KOJIOTMUECKOro IOBE/IEHUs B OKpYKarolllel cpeie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUS
JIOTIOJTHATEIFHBIX HUCTOYHUKOB BBIJCIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HeﬂOCTOBepHOﬁ

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




1.19

HOMYJISIPHYIO JINTEPaTypy (GHU3NYECKOTO COAEP)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEMaMHu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus WHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM IOHATUWHBIM ammapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUIN (PU3NUYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL  T'OTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHUE
pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

ONHKCBHIBATh H3YYEHHBIE CBOWCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTh TIpaUKd  M3YUYEHHBIX  3aBUCHMOCTEH

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS WM TIPOIIECCCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (bmnqecxnx 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISTH HEAOCTAIOIIME TN
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA Q)HSI/I‘ICCKOI;'I BCJINMYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MYEeCKUX METOJIOB, UCIIOJb3Ys ONMCAHUE UCCIIEAOBaHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpATh YCTAHOBKY U3
M30bITOYHOTO Habopa 000pYyIOBaHUA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEpEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosHUe coOuparomeil JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUMU: IJIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbBHO CcOOUpaTh YCTaHOBKY, (DUKCUPOBATh pPE3YyIbTaThI

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




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHHs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW WHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

pPe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

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

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nu4yaTth OCHOBHBIE MPHU3HAKH W3YYEHHBIX (PM3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHas MOJENb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUUYECKUX
3a7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHI B MJIOCKOM

3epKaie ¥ coOuparomieit JTMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HM JUid  oOecriedeHHss O€30HMacHOCTH TNpu  OoOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCICHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENIBHO (QOpPMYNIHpYys TOWUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  ONpPEHAECTEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YUYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiazeTte  npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHUKOB (HPU3UIECKOTO
CoJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

O0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusnueckue SBICHUSA: MEXaHUYECKHE, TEIUIOBHIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

duznyeckne BenuyuHbl. V3Mepenue — (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
Onucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOsIHUM.
###Par###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###0OnpeneneHne pa3MepoB MaJIbIX TEIl.
###Par###lI3mepenue  TemmepaTypbl NpU  [TIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhL

ITEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHNUN BEIIIECTBA

2.1

##H#Par#H##(CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pasMepbl.  OnbIThI,  JOKa3blBalOLIUE  JUCKPETHOE

CTPOCHUC BCIUICCTBA

2.2

###Par###]|Biokenne  dvactui,  BemiectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEMIIepaTypoH.

BbpoyHoBckoe nBmxenue, mupdysus

2.3

BzaumopeiicTBHE YyacTHUII BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAaHHUE




###Par###ArperaTHple COCTOSIHUS BEILIECTBA: CTPOECHHUE

ra3oB, JKUJIKOCTEN M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

24 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX W MX aTOMHO-MOJICKYISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTrueckue pabOTHI:
###Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
HCIonb30BaHueM (pororpaduii).

2.6 #H##Par###OnpiTel 10 HAOMIONEHUIO  TEIIOBOIO

pacipeHust ra3os.
#H##HPar###OnpITel 0 OOHAPY)KEHUIO JCHUCTBUS CHII

MOJICKYJISIDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMeEpHOE 5
' HEpPaBHOMEPHOE JBM)KECHUE
#H#Par###CropocTsb. Cpennsis CKOpOCTh pu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu u BpeMeHu
JIBUKCHUS
SIBnenne uHepuuu. 3akoH WHepuud. BlammoneiicTBue
33 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
14 ###Par### lnoTHOoCcTh BemlecTBa. CBSI3p IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIlleCTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ympyroctd u 3akoH ['yka. V3Mmepenue cuibl C
' MOMOIIIBIO JUHAMOMETpPA
37 ###Par###ABnenue TaroreHus u cuna TshkectH. Cuna
' TSYKECTU Ha Jpyrux miaHerax. Bec Ttena. HeBecomocThb
38 Cuna tpenus. TpeHHe CKOJIbXKEHUS U TPEHHUE IMOKOSI.
' Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenne cuil, HaMpaBJICHHBIX 110 OJHOU
' npsMoii. PaBHoIelCTBYIOIIAs CUIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUIECKOTO
aBToMoOmNIE u Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapukKa To
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOILIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpy>XKUHBI OT
OPWIOKEHHOW  cuibl.  OTBITEL, JAEMOHCTPUPYIOIINE
3aBHCHMOCTb CHJIBI TPEHHUS CKOJIbKEHUSI OT Beca Tejla U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@usnyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABHKEHUSA C
pasINYHBIMHM CKOPOCTSIMHU B JKUBOW U HEKUBOW IPUPOZE,

IICP'ICTBPIG CUJIbI TPCHUS B ITPUPOAC U TCXHUKE

TexHuYecKre yCTPOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

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

+ YBEJIMUCHUS JTaBIICHUS
42 JlaBiieHnue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa,
' TEeMIEePaTyphl
43 ITepenava maBieHus TBEPIABIMH TEIAMH, KUIAKOCTIMHU U
' razamiu. 3akoH [lackais. [THeBMaTHYeCKHE MAITHBI
3aBUCUMOCTh  JIaBJICHUSI KUJAKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIiaromuecs cocybl.
[ManpaBnuyecKkre MEXaHU3MbI
AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBaHUS BO3AYyLIHOW 000m0uku 3emun. OMbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 Nsmepenne armocdepnoro napnenus. I[IpubGopsr mis
' U3MepeHus aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 IImaBanue Ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOH B JKMIKOCTb YacTH Tela.
OmnpeneneHye BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TENO,  NOrpy’)KEHHOE B  JKMIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OnbiThl,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CHWJIBI, AECUCTBYIOLIEH Ha TEJIO B XKMJKOCTH, OT 00bEMa
MOTPYKEHHOW B JKHUJIKOCTb YAaCTH TEJIa U OT IJIOTHOCTU
xunkoctu.  KoHcTpympoBanue — apeomerpa  WIH
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

rpys3omnonb €MHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JaBJICHHS HA )KUBOW OpPraHU3M, TUTABAHUE

pBIO

4.11

TexHuuecKkne YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHAas
' mockocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHne paBuia paBHOBECHUS pbldara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 II0JIE3HOTO NEeNCTBUS MEXAHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass MexaHudeckass SHEPrusi. 3aKOH W3MEHEHUs HU
' COXpaHEHMsI MEXaHNYECKON IHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneane pabOTBHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHHM Tella [0 TOPU30HTAIBHOMN
noBepxHocTU. VccnenoBanue ycimoBuii paBHOBECUS
ppiuara. HM3mepenme KIIJI HakJIOHHOM IJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUYeCKOMH OHEpIrun

dusnyeckue SABJICHUS B npupoac: pblH4aru B TEIC

5.10
4esioBeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABUXKHBIA H
5.11 HETIOJABMKHBIM OJIOKW, HAKJIOHHAS IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUM CTPOEHHUs BemlectBa. Macca U pa3mepsl
' MosieKyd.  OmbITbl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOKEHHSI MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopnenn  TBEpAOro, JKUAKOTO U ra3000pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHUE CBOICTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKON
TEOPHH
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxxaTue
66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMXKEHHSI YaCTHUI]
67 Buytpennss sueprust. CriocoObl H3MEHEHHsI BHYTpPEHHEH
' SHEpruu: Terjionepeada U copepiieHue padoThbl
6.8 Buael Tenonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIMS,




U3JIy4cHUE

KommuectBo  Temmorel. YaenbHas — TEIIIOEMKOCTDH

6.9
BeIlleCTBA
TemmooOMeH U TemJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBepAEBaHUE KPUCTAINYECKUX BEILIECTB.
. VY ienpHas TEraoTa niaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
610 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0TA CrOPAHUS
[MpuHnumel  pabothl  TeruioBbiX  asurarenei  KI1J]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld W 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTudeckue pabOTHI:
H#H#H#Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO TTPUTSKEHUS.
##H##Par#H##OnbITEl 10 BBIPALMBAHUIO  KPUCTAIIJIOB
MOBApPEHHOM COJIM WM caxapa.
###Par###OnbITel 10 HAONMIOACHHWIO  TETJIOBOTO
617 pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
HIIpHIia.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HArpeBaHUs WU
OXJIAXKICHHUSI.

###Par###] IpoBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTqueCKOﬁ




6.18

TpyOKe OT TeMIeparTyphl.

###PartH##Habmonenne M3MEHEHUS BHYTPEHHEHN
SHEPruMu Tejla B pe3ysbTaTe TeIulonepenaud U padoThl
BHEIITHUX CHIL.

###Par##llccnenoBanre SBJICHUS TEIIOOOMEHA WIPH
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOABI.
###Par###Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

###Par###OnpeneneHue yACIbHON TEIIIOEMKOCTH
BEIIECTBA.

###Part##ccnenoBanue mpoiiecca UCIapeHus.
##H#Par#H##Onpenenenue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/IyXa.

#H#Parf##0Onpenenenue yAaelbHOW TEIUIOTHI IJIABJICHUS
JbJa.

Ousnyeckue SBICHUA B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUIBI B Mpupojie, uznydenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KalWUIAPBI, MPUMEPHI
HCIIONBb30BAHUS KPUCTAJIOB, >KUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOWHA,

ABUTATCJIb BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
BzaumoneiictBue 3apsbkeHHbIX Tell.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 Onextpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

T10JI4. HpI/IHLII/IH CYNCPIO3UIHUUN ISJICKTPUICCKUX rnoJiei




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKYU OCTOSIHHOTO TOKa
HevictBust 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
7.8
HaIpspDKEHUe
79 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka Lenu
[TocnenoBarenbHOE W THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DONeKTpUuecKue Lenu U MOTPEeOUTENU SIEKTPUUECKON
. sHepruu B ObITy. KopoTKkoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOe TION€ 3eMIM U €ro
' 3HaYEHHE IS )KU3HU Ha 3eMiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
. [IpuMeHeHue PJEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOrO TOJiE Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. Vcmons3oBaHme
' JJIEKTPOJIBUTATENE B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHcropTe
7.18 OI1IBITEI ®dapanes. SIBieHne  BIEKTPOMArHUTHOMN




naaykuuu. [Ipasuno Jlenna

DIEeKTPOTreHepaTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUN Ha

BO300HOBJISICMBIX HCTOYHHUKAX YHEPTHH

[IpakTuueckue padbOTHI:

OnBITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl HHIYKITUEH

Y TIPY CONPUKOCHOBECHHH.

HccnenoBanue JCWCTBHS  DJCKTPHUECKOTO IOJIA  HA

MIPOBOJIHUKH H JTHUIJICKTPUKH.

COopka u mipoBepka pabOTBHl AJICKTPUUECKON eI

MIOCTOSIHHOT'O TOKA.

W3mepeHue u peryaupoBaHue CHITbI TOKA.

N3mepenue u perymmpoBaHie HAMPSHKCHHUS.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MAYIIETO Yepe3

PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U HAIPSHKCHUS

Ha PE3HCTOpE.

OIIBITEL, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, IJIOMIAIH ITOIEPEYHOr0 CCYCHHS U MaTeprasa.

IIpoBepka mpaBwiia CJHOXEHMS HaNpsHKEHUM  NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Aasi CHJIbI TOKa MpU HapaiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUYKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO TMOJISl TOCTOSIHHBIX MarHUTOB MPU
uxX o0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEICTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl, JE€MOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI




B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HallpaBJIeHUs TOKa B KaTymike. l3yueHue

ﬂCﬁCTBHﬂ MArdvMTHOrO II0JIsI Ha IPOBOAHHUK C TOKOM.

Koncrpynposanue 58 U3y4YeHUE paboThI
3JIEKTPOABUTATEII. N3smepenne KIIJ
3JEKTPOJIBUTATEIbHON  YCTaHOBKH. OnbIThI o

HUCCIICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIICAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

®dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeld MoICcoB,
POJIb MArHUTHOTO TOJIS 7S )KU3HU Ha 3emuie, MOJsIpHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JIEKTPOCKON, amIepMerp,
BOJIBTMETp, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx anemenrta [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHWYECKUE SIBJIEHW S
Mexanuyeckoe JABWKEHHE. MarepuanbHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTENBEHOCTh MEXAHUUECKOTO ABMIKECHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUYKEHNE
###Par#Ht#HepaBHoMepHOE NMPAMOJIMHENHOE TBUKEHHE.
8.4 CpenHsis u  MrHOBEHHas CKOpPOCTb Tela IpH

HCPaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEHHOE

8.5
JBUKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ["anunes
###Par###PaBHoOMEpHOE JBUXKEHUE TI0 OKPY>KHOCTH.
8.7 [Tepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTtoHa
8.11 #HH#Par##H# [puHIUIT Cynepro3UIIUN CUJT
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Parf##Cuna TpeHus: Culla TPEHUSI CKOJIBbXKEHUS,
813 CHWJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUS
###Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
Jewxenue  1wutaner  Bokpyr  Comnma.  Ilepsas
81> KocMudeckasi ckopocTb. HeBecoMocTh U mieperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
###Part##PaBHoBecre TBEPIOrO Tella C 3aKPEIUIEHHOU
817 Ocblo BpauieHus. MomeHT cuibl. LieHTp Tshkectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. MIMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 #H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanuueckas paboTa U MOIIHOCTb
PabGora cun T1sbkectw, ynpyroctd, TpeHus. CBs3b
822 SHEpPruu u paboThbl
[loTeHumanpHass dSHEprus Tena, MNOMHATOTO  HAaJ
823 MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTeHnmanpHast SHEPTHS CKATON MPYKUHBI
###Part##Kunernueckas  sHeprus.  Teopema o
825 KMHETUYECKOW SHEPTUU
8.26 #H##Part##3akoH coXpaHEeHUS] MEXaHUYECKOW dHEPTUH




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4alIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTHU MYTH OTHOCSATCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJbl HOpPMaJIbHOTO JdaBieHusa. OmnpeneneHue
KOdpUIIMEHTa TPEHUs CKOJbKeHus. OmnpeneneHue
*KECTKOCTU mpyKuHBL. OmpeneneHue padOThHl  CHUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla 10
TOPU30HTANILHON MoBepxHOCTH. Omnpenenenue padbOTHI
CUIIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
UCIIONb30BAaHUEM  HEMOABM)KHOTO M MOJABHXKHOTO

0JIOKOB

@u3nYEeCKUe SIBJICHUS B MPUPOJAE: NMPUIUBBI U OTJIUBBI,
JnBWKeHue TiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUJOMETP,  JATYUKH

ITOJIOKCHUA, paCCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTHKU

> KOJIEOAHUH: IePHO/, YaCTOTa, aMIUIUTY/1a
09 Marematnueckuit u NIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue s3uepruu npu KosiaedaTenbHOM ABHKEHUN
. 3aryxatomue koneOaHus. BwIHyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHn4YecKre BOJIHbBI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ']pOMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u yinbpTpa3Byk
[IpakTyeckue padbOTHI:
Onpenenenne 4YacTOThl M HepUoAa  KoyeOaHWt
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHnne 4YacTOThl M THepuoAa  KoyeOaHU
MPYKUHHOTO MasTHUKA
97 HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjeOaHui
' MOJBEIICHHOT0O K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH — Tiepuofa  KoJjeOaHui
NPY)XKMHHOTO MasTHHKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuoaa KOJIcOaHui rpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
pYyXUHBL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
dusnueckue SBJICHUS B NPUPOC: BOCIPUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSCEHUE, CEUCMHYECKHE BOJIHBI,
IlyHAMH, 9XO
99 TexHuueckue yCTPOMCTBA: DXOJIOT, HCIOJIb30BAHHE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DONEeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoga cera. CKOpPOCTb CBeETa.

' BonHoBEIE CBOICTBA CBETA
10 [IpakTuyeckue paboOTHI:

104 N3ydyeHne CBOICTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBbI0 MOOMIIBHOTO Telle(oHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 NENUCTBHE BHUJINMOTO, yIBTPaPHOIETOBOTO nu
PEHTTE€HOBCKOTO U3ITy4YeHUH

10.6 Texuuueckue ycTpoiicTBa: UCIIOJIb30BaHHe

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBBIE ABJIEHHA

11.1 JlyueBasa monenb cBeta. UcTOUHUKHM cBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpaKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH MPEJIOMIIEHHS CBETA.
' [lonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop jiydeii B IMH3E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TEJIECKOIa
17 I'maz kak omnTuyeckas cucreMa. bim3opykocTs H
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue cieKTpajabHBIX 1BETOB. Jlucnepcus ceerta
[IpakTuyeckue paboOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KeHMsI CBETOBOTO JIyya OT yrJja MaJeHusl.
###Par#Ht#l13yuenne  XapakTepuUCTHK  M300pakeHus
IpeaMeTa B INIOCKOM 3epKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUST CBETOBOI'O JIydya OT yIVIa IaJ€HUs Ha
119 TPaHULE «BO3JIYX — CTEKJION.
' ###Par##H##lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
###Par###Onpenenenne (QOKYCHOIO pacCTOSHUS U
ONITUYECKOM CUJTBI COOMpArOIIel JTUH3BL.
##H##Par#H##OnbITEl 110 pa3joKeHUIo0 Oeyoro cBera B
CIIEKTD.
###Par###OnbITEl 10 BOCHPUATHIO LBETA MPEIMETOB
IIpU UX HAOJIOCHUH Yepe3 BETOBbIE (DUIBTPHI
®dusnyeckue ABIEHUSA B npupone: 3aTMeHus ConHua u
11.10 JlyHpl, 1IBETa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmapar, ONTUYECKHE CBETOBO/IbI
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KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAENIb aTroma.
' Mogens aroma bopa
122 Hcnyckanue U morjoueHue cBera aroMoM. KBaHTHI
' JIuneliuaThie CIIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinonHas Monenb
' aTOMHOTO sipa. M30Tons!
15 PaguoaktuBHble npespamieHud. llepumon mnomypacmana
' aTOMHBIX s7Ep
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCEIl
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouyHuky sHepruu
' ConHua u 3B€311
129 Snepnas osHepreruka. [JlelicTBUe  paJMOaKTUBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEHUaThIX CIIEKTPOB
1210 U3ITy4EHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIN
PaaMoOaKTUBHBIN ¢omn, KOCMHYECKHE Ty4H,
12.11 PagUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHUHEPAIOB,
JECTBHE PAJMOAKTUBHBIX W3JIy4YEHUH Ha OpPraHU3M
YeJI0BEKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
¢uszmke, o cucTeMooOpa3ywmieli poau (U3UMKA B  Pa3BUTUHU
€CTeCTBCHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 »BOJIOIHNH
bu3NYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUIN
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyJa: HaOMrofeHUEe (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIbI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUIE TaOIUI U
rpauKOB, YYUTHIBATH MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BICHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

VYMmeHue oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyuci€ W B KOHTEKCTE CHUTyalUld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBHE 3a/1ayH,
BBISIBJISATh HEAOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], MCI0JIb30BaTh CIIPABOYHbIC TaHHbIE,
IPOBOJUTH PACUYETHI U OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HA4YeHUs1 (PU3NYECKON BEIWYMHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTh

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

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBICHUH UM HeoOXoauMble (uU3nUecKue




3aKOHOMECPHOCTH
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YMeHHe UCNONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecreyeHHss O€30HMacHOCTH  TNPHU
oOpamieHUn ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTIKCHHHA (H3UKH U TEXHOJIOTHH

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUs U MpPEACTaBICHUS HHPOpMALUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOIMI; YMEHHE OLEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JOTIOJIHUTEIBbHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BinameHue 0a30BbIMM  HABBIKAMH  MPeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHIKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTH KOOPIWHATBHI TEa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 xX(1)=x, +vut
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTH, TPOEKINH
MepeMenIeHHs, TyTH, KOOPIWHATHI TIPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
DopMynbl JUTSI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIUU CKOPOCTH W IMPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
['padmkn 3aBUCHUMOCTH OT BpPEMEHH MJi MPOEKIUU YCKOPEHHUS, MPOEKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JBH>KEHUU
CBobOomHoe maneHue. PopMyITbl, OMUCHIBAIONINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTENHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




1.6

IPOEKIMH CKOPOCTH M KOOpPAMHAThl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

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

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia sl BBIYUCICHHUS YCKOPEHUSA:

®dopmyia, CBSI3bIBaIOIIAsI IEPUOJ] M YACTOTY OOpaIeHUS:

V==
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TIOTHOCTH:

_m

P=7

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha

TCII0

1.11

B3anmopencrteue ten. Tperuit 3akon Herorona:

Fy y=—-F

1.12

TpeHI/IC IMOKOS U TPCHUC CKOJIbKCHUA. <D0pMyna IJI BBIYUCIICHUA MOAYJIS1 CHUIIBL

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

m, -,
F=G L1 _2
R
Cuita TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 15 BEIYMCIEHUSI CUJIbI TSKECTHU BOIM3H noBepxHocT 3emnu: F = mg.
JIBmxenue rtanet Bokpyr Counnia. [lepBas KocMU4ecKasi CKOPOCTb.

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

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

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS BBIYUCIIEHUS MOTEHIIAIBLHOM




OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsukubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂmma
A‘S&TI:E"IBEE&H
JlaBnenue TBEPAOTrO TEINA.
®opmyna 11 BBIYMCIICHHS 1aBJICHHS TBEPIOTO Tena:
F
pP= G

101 JlaBneHue raza. ATMocqepHoe AaBlICHHE.

. I'mapocraTnyeckoe naBieHUE BHYTPHU KUIKOCTH.
®opmyna sl BBIYUCICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lmaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAS YACTOTY M MEPUO/I KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIMEHTa TPEHHUS CKOIBXKEHHUS; paOdOThl CHJIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMSI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka INpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuoAa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KOJICOAHUH TPYKUHHOTO MAasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH TpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61o0Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUVIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaluu NPy KUHBI;, YCKOPEHUs OpyCcKa OT yrila HakJOHAa HANpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoa
Kojie0aHUM MPYKUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoyieOaHUH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue s61eHUss 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTCEMBI,




PEaKTUBHOE IBHIKEHHE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEI0BEKA, BIUSIHHUE
aTMOC(EepHOTO JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PpaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

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

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOECHMS

2.1 BeiecTBa. Mojienu TBEPOTro, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

59 JBwxkenne uactul BemecTBa. CBA3b CKOPOCTHM JIBUKEHUS YACTHULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsas sneprus. Pabora u Termonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3ITy4CHHUE
Harpesanue wu oxnaxnenue ten. KomudectBo  TemynoTsl.  YjaenbHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEILIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHnuss W KoHAeHcauuu. KuneHue IKUOKOCTH. YJelbHas TeIioTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu MpHu

IJIaBJICHUU U KpUCTAJJIM3AallNN. YILGJIBHaSI TCILJIOTA IIJIaBJICHUA:

BHyTpeHHsIsI SHEPTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[punuuns! padots! TemoBbix Asuratencii. KI1/] reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAJUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOMN
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IMWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIMYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIaBJICHUS Jbja. MccnenqoBaHWe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoLeCcCa NCIapCHus

2.16

Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJICHUSL B NIPUPOJE, KPUCTAIIBI B IpUpoae, uznyuenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3IEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

34

3.5

Onekrpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

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




Hanpsixenue.
I=q/t,U=A/

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akoHn Oma j1s yyactka snekTpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COEINHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeTMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHM
MarHUTHOM MHAYKLIHH
3.13 MarnutHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoieilcTBUEe NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
W3mepeHre  3JIEKTPUYECKOTO0  CONPOTUBIEHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsAKCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMAAN €r0 IMOIICPEYHOTr0o CCUHCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJAHMUKOB; MpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupolde: SICKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYIECTBO KUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMITd, Apeiid MOI0COB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTAT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETHTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTellbHbIE ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
NpPEAOXPAHUTENIN, DJICKTPOMArHUT, BJICKTPOJABHUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus COOMPArOIIeH JIMH3BI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMETa U
M300pakeHusl, KOTJa MpEeAMET PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMJIEHUS CTEKIA.
###Par###lccnenoBanue CBOMCTBA M300pa)k€HUs, MOJYYEHHOTO C MOMOILBIO
coOuparomiel JHMH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0KEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEJIOMJIEHUs CBETOBOIO Jyya OT yrjia MaJeHus Ha
TPaHHULIE «BO3/IyX — CTEKJIO»
327 Qusuueckue saenenusi 6 npupoode: 3arMmeHuss ConmHua u JlyHel, 1Berta Teu,
' ONTUYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, O6era-, Tamma-usnydenus. Peakuun anbda-u Oera-




pacmaja

4.2 Omneiter Pesepdopna o paccesauto anbda-dactuil. [nanerapuas Mozenb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3orornbl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAIUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHAUBUIYAIbHbBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o ®dwusuka, 7 xmacc/ Ilepeimkun W.M., WBanoB A.W., AkiuoHepHOE
obmectBo «M3narenscTBO «IIpocBerieHne»;

o Ousmka, 8 xmacc/ Ilepprmkun W.M., MBanoB A.U., AxnuonepHOE
obmectBo «M3narensctBO «IIpocBeiienne»;

o Ouszuka, 9 xmacc/ llepprmkun A.B, I'yrhuxk E.M., Axumonepnoe
obmectBo «M3narenscTBO «IIpocBemieHue.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

» ®usuka, 7 knacc/ [lepeimkun M.M., IBanoB A.U., AkiimonepHoe 00111eCTBO
«3narensctBO «lIpocBemienue»;

*Pabouas mporpamma (aBtopsl E. M. I'ytauk, M. A. Iletpoga, O. A.
UepHukoBa), pa3MelieHHas Ha caiiTe U3/1aTeNbCTRa,;

*®dusuka. Pabouas terpaas. 7 kiace (aBropsl T. A. Xannanosa, H. K.
XaHHAHOB);

*@usuka. Tectol. 7 knacc (aBropbl H. K. Xannanos, T. A. Xannanosa);
*dusuka. lugaktuyeckue Mmarepuaisl. 7 kiacce (aBTopsl A. E. Mapow, E. A.
Mapon);

*@u3uka. COOpHUK BOIIPOCOB M 3a1a4d. 7 kiacc (aBTopsl A. E. Mapos, E. A.
Mapomn, C. B. Ilo3oiickuii);

*du3suka. Jluarnoctuueckue padbotel. 7 kiacce (apTopsl B. B. [1laxmarosa, O.
P. llledep);

*@u3nka. CaMOCTOSITEIBLHBIE U KOHTPOJIbHBIE pa0OThI. 7 Kiacc (aBTophl A. E.
Mapomn, E. A. Mapon)

» Gusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkuimoHepHOE 00111€CTBO
«3narensctBO «IIpocBemienue»

» Gusuka. Pabouas terpaas. 8 knace (aBrop T. A. XanHaHoBa);

» Gusuka. Tectsl. 8 kinacc (arop H.U. Cnennena);

» ®uznka. Jlugaktnueckue Marepuaisl. 8 knacc (aBropsl A. E. Mapon, E. A.
Mapon);

» Guznuka. COoOpHUK BOIIPOCOB | 3a1a4d. 8 kimacc (aBTopel A. E. Mapon, E. A.
Mapomn, C. B. Ilo3oiickuii);

» Gusuka. [lnarnoctudyeckue pabotsl. 8 kiacc (aBTopsl B. B. [llaxmaToga, O.
P. llledep);

» Guznka. CaMoCTOSITENIBHBIE U KOHTPOJIbHBIC Pa0boThI. 8 Kiacc (aBTopsl A. E.
Mapomn, E. A. Mapon)

» dusuka, 9 knacc/ [lepeimkun .M., IBanoB A.U., AkiimonepHoe 00111eCcTBO
«M3parensctBO «IIpocBenienne»



» ®usuka. Pabouas Tetpans. 9 knacc (aBtopel E.M. I'ytHuk, U.I'. Bracosa);

» Guzuka. Tectrl. 9 knacc (aBTop H.U. Cnenunena);

» ®uzuka. Jlugaktuueckue Mmarepuainl. 9 kinacc (aBropsl A. E. Mapon, E. A.
Mapon);

» Gusuka. COoOpHUK BOMPOCOB U 3a11a4. 9 kiacc (aBTopbl A. E. Mapown, E. A.
Mapos, C. B. ITo3olickuii);

» Guzuka. [lnarnoctuyeckue padbotsl. 9 kiacc (aBropsl B. B. [llaxmaTosa, O.
P. llledep);

» Gusuka. CamocTosiTeIbHBIE U KOHTPOJIbHBIE pa0oThL. 9 Ki1acc (aBTopsl A. E.
Mapomn, E. A. Mapon)

» ®uzuka. Peanuzanus tpedoBannii ®I'OC ocHOBHOTO 0011eTO 00pa30BaHUS:
Metoaudeckoe nocooue st yuurens (aBrop A.FO. [lentun)

* 3yueHue (pu3ukn Ha OCHOBE HAYYHOTO METO/1a MO3HAHHUS. 7 KJIacc:
Meroaunueckoe nmocodue (aBropsl I'.I'. Hukudopos, A.1O. [lentun, I'.M.
ITomoBa)

* EcTrecTBEeHHO-Hay4YHasi rpaMOTHOCTh. Pu3nueckue cucremsl. TpeHaxep. 7-9
kiaccel (aBTopel O.A. Ab6aynaesa, A.B. Jlsnues, noxa pexn. N.1O.
AnekcaiinHom)

* EcTecTBEHHO-Hay4Hasi TPaMOTHOCTb. 3€MJII I KOCMHUYECKHE CHCTEMBI.
Tpenaxep. 7-9 knaccsel (aBTopsl O.A. A6nynaeBa, A.B. Jlanues, JI.C.
SmmukoBa, ox pea. M.FO. AnekcammHoi)

* EcTecTBeHHO-Hay4Has rpaMOTHOCTG. JKuBble cuctemsl. TpeHaxep. 7-9
kiaccsl (aBTopsl FO.IT. Kucenes, [1.C. Ammukosa, nox pexn. 1.1O.
AJleKkcanmHom)

* EcrecTBeHHO-Hay4Has rpaMOTHOCTh. COOpHUK 3TAJIOHHBIX 33JjaHui. Beimyck
1 (mox pex. I'.C. Kosanesoii, A.1O. [lentuna)

* EcrecTBeHHO-Hay4Has rpaMOTHOCTh. COOPHUK 3TAIOHHBIX 33JjaHui. Beimyck
2 (mox pex. I'.C. Koanesoii, A.YO. [lentnna)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e https://m.edsoo.ru

e https://tunsh.ru

* https://myschool.edu.ru

* DnektponHas Gpopma yueoHuka (ODY)
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