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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHON padouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 10O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3YyYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (Qu3MKe Yy4YMTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIUBAET pacmpesesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaraeT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € MENTbIO OKa3aHUS METOTUYECKOU
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii MporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka SBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (U3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
o0OpasIpl MPUMEHEHHsSI HAYYHOTO0 METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M
WHTEpeca K HayKe Y 00yJaronmxcs.

Wzyuenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJaJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO O0OIIEro 00pa3oBaHUs
ompeneneHsl B Konmenmuum mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHOM pElICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoit denepanuu (mpoTokos ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMS MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IieJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

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

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITOJIb30BAHUEM TOJIYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThl U  OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

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

3HAKOMCTBO €O cepaMu podeCcCHOHATILHON IeATEILHOCTH, CBI3aHHBIMU
c (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMmMe no (U3MKe MepedyeHb 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 Mo (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. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, 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 TBEPIOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue ~ sBmeHWid,  OOBSCHAIOMIMXCS  TMPUTSIKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe 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
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[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 maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HabnroneHue U3MEHEHUsI CKOPOCTH TPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OnbITBI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUIaBaHUsl TEJI: TIJIABAaHUE WM MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U JKUJKOCTH.

Jlabopamopuwie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIAKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [ [pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe



npasuio» Mexanuku. KITJI mpocteix mexanu3zMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

TOPU30HTAJIBbHOU ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BElIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JIBHUKECHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeavya u CoBepIieHne padboThl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKLIHS, U3JIyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHHWE TeruioBoro OanaHca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIaBJICHHS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpPAHEHHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHMS.
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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.

Jlabopamopnwie pabomul u onvimaol.

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 Oa/UIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHHEpPruM Tella B PeE3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWU XOJIOJHOW M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. [Ba poja »sieKTpUYecKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUEeCcKOro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHOe U MApaAIJIENbHOE COEIUHEHUE MPOBOJHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HauyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToOB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM MHAYKUuH. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJeKTpu3aus Tell.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoiCTBO 1 IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apSAI0B.
[IpOoBOJHUKH U TUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TMOJIA.
M cTOUYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJIKOCTH.
. I'a30BbIN pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HaNpsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimul.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

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

OMBbITHI, JTEMOHCTPUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIO
CEUYEHHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAIEITLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTtpynpoBanue u uzyueHue paboTsl JIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUS WM HaNpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosinHelHOe JABmkeHue. CpellHsisi U MTHOBEHHas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOo/HOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianeT BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynbee Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCThb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOJHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCU€TAa.
2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmonenue MexaHu4ecKuX sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca Npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX IPHU CBOOOTHOM NaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPH JABHKEHUU Tella o1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HayaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue ko3P huieHTa TPEHUS CKOJIbKECHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBHDKCHHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaTemMaTnyecKkui U NpYyKUHHBIM MasaTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnwie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHMH MaTeMaTU4YECKOTro
MasTHHKA.

2. OmpeneneHrie 4acTOThl M IEPHOJA KOJIeOaHUI MPYKUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUoOia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH TepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWMIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop aydeit B nua3e. OnTHueckas cucteMa (hoToarnmapara, MUKPOCKOTA
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsmonuHeHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuveckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Mopens riia3a.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W RE

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TIIOCKOM 3€pKaJe.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHUSA U ONTHYECKON CHIIbI coOuparoien
JIMH3HIL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanTOBBIE SIBJICHUS.

OmnbiTel Pezepdpopaa u mianerapnas mozens aroma. Mogens aroma bopa.
Hcnyckanue u NnoriomeHne cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepreTvka. JeWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3IYYEHHUS U MOTJIOIIECHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HaOnroneHue CrulONIHBIX M JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATH3alu1
1 00001IEHUS TPEAMETHOTO COACPKAHUS U OMbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke aiisg 00y4arommxcs, BRIOPABIIMX 3TOT
y4eOHBII NpeIMeET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKHU, OBJIAJACHUE YMEHUSMH OOBICHATH (PU3HMUECKUE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHWNA paACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH NMPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)XKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPIUH.



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

B pesynbrare ycBOeHHs 00pa30BaTEIbHOM NPOrpaMMbl OOyYaroUIUiics

IMOJIYUYUT BO3MOXHOCTb IJIA q)OpMI/IpOBaHI/IH MpCAMCTHBIX, MCTAIIPCAMCTHBIX H
JIMYHOCTHBIX PC3YyJIbTATOB.

N3yyenue ¢u3nKu HAa ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs HApaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHus

y oOyuaroierocsi 0yayT copMUpoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTprMoTHYECKOro BOCIIMTAHUA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(u3nuecKoi HayKH;

- ICHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKu;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHOPHITHE ACTETUUYECKUX KayecTB (PU3NYECKOW HAyKH: €€ rapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHUE IIEHHOCTH (U3MUECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPBI;

- pa3BUTHE HAYYHOUW JIOOO3HATENBHOCTH, MHTEpPECa K HCCIIEN0BATEIbCKON
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO TIOBEACHHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

- copMHUPOBAHHOCTH HaBbIKa pedieKCHU, TPU3HAHUE CBOETO ITpaBa Ha OIUOKY
U TaKOTO K€ MpaBa y APYroro 4eiaoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:



- aKTHUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3adad (B paMKaX CEMbH,

0o0pa3oBaTEeNbHOM  OpraHM3ald, ToOpojJa, Kpas) TEXHOJIOTUYECKON U

COIMAJTBHON HAMPABIEHHOCTH, TPEOYIOMUX B TOM YHCIIC ¥ (PU3UICCKUX 3HAHHM;

e - MHTEpEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3K0J10rH4€CKOr0 BOCTIMTAHUS:

e - OpHCHTAIMSI HA TIPUMEHCHHME (DU3WYECKUX 3HAHWMA U1 PEIICHUs 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeabl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOYHBIX MOCJIEJICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelieHus;

e 8) amanTanuu K HU3MEHAIIMMCSH YCJIOBUAM COLMAJBLHON W NPHPOIHOH
cpeasbl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
POEKTOB (M3UYCCKOW HAINPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
ApYyTrux;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hrciie PopMyIupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
du3uKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (PU3MUECCKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh M BBHISBIISITH B3aUMOCBSI3HM IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHus MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  pETYyJATHBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KiIacCH(PUKAIMUA, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMATPHBAEMBIX (haKTaXx,
JTaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3MIECKUM SIBIICHHSM;
BBISIBIISITh TIPHYMHHO-CIICACTBEHHBIC CBSI3M TPH H3YYCHUH (HUIUUSCKIX
SIBIICHHUI M TIPOIIECCOB, JIENIATh BEIBOJIBI C HCIIOJIB30BAHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHHUH, BBIJIBHTATh THUIIOTE3BI O B3aMMOCBS3SIX
(U3MUECKUX BEITHYUH;

CaMOCTOSITEIIbHO BBIOUPATH CIIOCOO PELICHUs yUeOHOM (PH3MYeCcKOl 3aauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
TOJIXO/ISAIIETO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue AeiiCTBUSA:

VICITOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUSI U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHN, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUINUECKUX
IPOLIECCOB, @ TAK)KE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIH JAHHBIX C YY4ETOM MPEAJIOKEHHOU yuyeOHOU
(bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYHO (OpPMY MpPEICTaBICHUS
uHpOpMaAlMM W WJUIIOCTPUPOBATh pellaeMble 3aJaud  HECIIONKHBIMU
CXE€MaMH, AMarpaMMaMu, UHOU rpaduKoi U UX KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA pEUICHHE 3a/Jayd U TMOJAepKaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyXKUBaTh Pa3IUINe U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO MPEACTABIATH PE3YIbTaThl BHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEOBAHUS, IPOEKTA);

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJId COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ MOCTIKEHHUIO: paclpeleNarTh poiH, OOCYKIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTh paOOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHSIX, TPEOYIOITUX
TUTSI petiieHust (GU3NIECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUESCKON 3a7a9d VI
IUTaHa HMCCIIECJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIPejlaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH e€ N3MEeHEHHUS,
OOBSICHSITh ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PEe3yIbTaTOB
NeSATeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(U3MYECKOro HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (HU3NIECKUX 3a1a4 UK
B YTBEPKJCHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIB30BaTh  MOHATHS:  (PU3UYECKHME W  XHUMHYECKUE  SIBJICHUSA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJEUCTBYIOIIAS
cwma,  gedopmanus  (ynpyras, — IUIacTHYECKasl),  HEBECOMOCT,
COOOIIAIOTHECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalleHUsl, epeada JaBjIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHHYECKOU
HHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHl ABMXKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHUs B NPHUPOJE U TEXHUKE, BIIUSHUE
aTMOoc(epHOro JaBJeHMs Ha JKUBOM OpraHM3M, IJIaBaHUE pbIO, pblYaru B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEJHSA CKOPOCTh, CHJIa YIIPYTrOCTH, CUJa TSAKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAJIKUBAIOIIAs
CUJIa, MEXaHW4Yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBUS MEXaHU3MOB, KHHETHYECKas W
NOTEHUUAIbHASl JHEpPrus), MpU ONUCAHUM NPABWIBHO TPAaKTOBAThH
(bU3MYECKUI CMBICI UCTIOJIB3YEMbIX BEIUYHUH, UX 0003HAYEHUS U €AUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(Gu3MYECKyI0 BEIUMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TIpapUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHWYEeCKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMdl IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (pU3NUECKON BETUYNHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJI0KEHNE (TUIIOTESY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
OmbITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHHS, BPEMEHM, MacChl Tena,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
IpPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO IBWKYILIETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHs (PU3MUECKHX BEIMYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CIEIysl NPEUIOKEHHOW HHCTPYKLUUU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

yYKa3bIBaTh MPUHIIUAIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, yCTPOWCTBO BOOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOMMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIB30BaHMS (DU3UYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3a/IaHUH HAyYHO-TIOMYJISPHYIO
IUTEPATYypy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaaeTh mNpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPU 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXAATh BBICTYIICHUE
MPE3EHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTh  TPYIIbI, BbICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI DHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TEIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBaHUE, KAaWJUIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUs, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TemI0mpOBOIHOCTD, KOHBEKLUS, U3IIy4YCHHUE),
ANEKTPHU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHUID HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3MYECKUX SIBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KaNWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Ipupoae, usiydeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHSHHME, NPHU 3TOM MEPEBOAUTH IPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHUU;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIIOIb3YS
¢uznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTrHsl, KOJIUYECTBO
TEIJIOTHI, yJEeJIbHAas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHasl TEIJioTa MapooOpa3oBaHusl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CHuiia
TOKa, DJIEKTPUUECKOE HAMpsKEHUE, COIMPOTUBIECHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaxXoIuTh (DOPMYJIBI, CBS3BIBAIOIINE MaHHYIO (DH3WYECKYIO BEIMUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3UIIUK TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAXKECHHUE,
OOBSICHATh (PUBMYECKUE MPOLIECChl M CBOMCTBA TEl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
buU3NMYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelat pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3NMUECKHE BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  pEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE WCCIEIOBAaHUS, BBIICISATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh IPAaBUIBHOCTh MOPSAKa
MPOBEJICHUSI UCCIICIOBaHUs, JI€JaTh BHIBO/IBI;

MPOBOAUTL OMBITHI MO HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WJU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydarolle (MOorjaomaromen)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJABHUTIATENsl MOCTOSSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIaYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
MU3MEPEHUN ¢ yUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JpPYro C UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U YEIBHOTO COMPOTUBJIEHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  NIPOBOJHHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOIO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, CJlenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTaTAM MCCIIEN0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, coOUpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATh 3HAUEHUE BEJIMYNHBI;

cO0JII01aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHMX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENenl ¢
NOCJIEIOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
yCIIOBHBIE 0003HAYEHHSI SJIEMEHTOB JIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOpMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUX 3HAHUNW B TIOBCEIHEBHOMU



XKU3HU JJi obecriedeHusi 0€30MacHOCTU MpH oOpalieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHMS B OKPYKAIOILEH CPEIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUH Y4YEOHBIX 3a/laHUi Hay4YHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaaeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHUS,
0o0oOmiass uHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
U3YYEHHBIM TOHSATUHHBIM ammapaT Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJ€KBAaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTD IPYIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHHUS, NedopManus
(ynpyrasi, miaacTHueckas), TPEHHUE, IIEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, TH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JIaJbHO30PKOCTD,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3JIy4deHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBH)KEHHE 10 OKPY’KHOCTH, B3aUMOJIEHCTBHE
TeJ, PEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpaKeHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, NMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKeHHE OEJIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKHUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB YKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJUOaKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAMUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKH) (HU3UUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeHAsI M MIHOBEHHAas CKOPOCTb Tejla MpHU
HEPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, INOTEHLHUANbHAs HHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, TIEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, I[OKa3aTelb MPEIOMIIEHUS Cpelbl), IPU ONHCAHUH
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEJIUYMH,
0003HAaYeHUsI W EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIME JAHHYIO0 (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCa, 3aKOHbl OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3alUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIE 3a/1a4u (OMUPAOIINECS Ha CUCTEMY U3 2—3 YypaBHEHHIA ),
UCTIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3alliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE JUISl PEIIEHUs, IPOBOAUTh pacu€Tbl M OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(¢u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOJAMUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh IEpHUOAa KoJeOaHUN MpPYyKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJ€OaHUM, MPSAMOJIMHEHHOE PaCpPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparouieit
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ONpeaesss
CpellHee 3HAYeHUEe U3MepsIeMOl BeNMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolell JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JBW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMepHoAa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria NMpeIoMJIeHHs] OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOW 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOIMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHUH, YCKOPEHHE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHO]
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHMOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh HSKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHSTH
U3MEpEHUs, Cleaysl MPEJIOKEHHONW WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYyYCHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPpaBUIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsI JIMH3a, TUTAaHETapHasi MOJIeTb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO s11pa;

XapaKTepU30BaTh TNPUHIMIBI  JCHCTBUSA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, MEepHUcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCNONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHuy  y4eOHO-TIPaKTUYEeCKUX 3a7ay, ONTHYECKHE CXEMbI JUIs
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 7151 obecriedueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HaXOAUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH MOJyYeHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTO COAepKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VHTepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHusl MHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOrO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO TO3HAHUS 2 1 bubmorexa HOK
' ya https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
) JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) 1 bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
3.1 MexaHn4eckoe JTBIKEHUE 3 bubmorexa [IOK

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




bu6nmoreka [IOK

32 " 4 1
HEPIHL, Macca, HAOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleificTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 I1 1
> POCTRIE MEXAHHMIMBL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 M 4 1
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3pes 2. DiekTpr4yecKkne M MATHUTHBIC SIBJICHHSA
)1 DNeKTpUUYECKHe 3apsiabl. 3apsoKEHHbBIE Tena 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 2 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexannueckue siBJeHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aumonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbI€ IBJICHUSA




4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 (CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1 1
5.3 JIEpPHBIEC PEaKLIUH https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3nka — Hayka o npupoje. SIBienus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

MexaHI/I‘ICCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKHUC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

du3znyeckue BEIUUHMHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU IIOMOIIY KUIKOCTHOT'O
TEPMOMETpA U JaT4yuKa TeMIepaTyphl"

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
W3y4aroT npupoay. EcrecTBeHHOHAYyYHBIN
MeTo no3HaHus. Onucanue GU3nIecKux
SIBJICHHI C TIOMOIIBIO MOACIICH

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIbHOCTD MOJIETa MIapUKa, MYHEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJBIIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

JIBH>KeHME 4acTUIl BEIIECTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OMnbITHI IO

9 HAOITI0ICHUIO TETUIOBOTO PACIIHPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBA3b MEX1y CBOMCTBAMH BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX Bu6muotexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2 Mexanunyeckoe ABuxeHue. PaBHomepHoe u bubnnorexa [JOK
HEPAaBHOMEPHOE IBIDKECHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enunuiiel ckopoctu bubmmorexa [IOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyt ¥ BpeMeHM IBUKEHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
WNueprusa. 3akon unepun. Bzaumoeiictue
15 Ten EaK MpUYMHA I/ISMpeHeHI/ISI CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
JIBIKEHUS TEIl
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHue
MJIOTHOCTU TBEPAOTO TEa»
13 Pemenue 3anau mo teme "IImoTHOCTE bu6nunorexa LIOK
BemecTBa" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBHCUMOCTH pacTsKeHH (1edopMariim)

MIPY>KHAHBI OT NPUJIOKEHHOU CUIIBD)




21

SIBnenune taroreHusa. Cuia TOKECTH

CBs13bp MEXly CUJION TSKECTU U MacCcoi

bubnunoreka LIOK

22 Tena. Bec Tema. Pentenue 3amad mo teme

" " https://m.edsoo.ru/ff0al778
Cuia TsxecTu

7 Cuiia TsSKeCTH Ha APYTrHX IJIaHeTax. bubnmnoreka HOK
DU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502

bubnuoreka [{OK

24 Hswmepetine ci. JlusamomeTp https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pewenue 3ampau o reme
"PaBHonelicTByrOMmAas cuit”

)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubmmnoreka HOK
Tpenue B npupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «13yuenue

29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT bubmmnoreka HOK
CUJIBI JABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «['paduueckoe nzobpaxxkenue cuin», «Cumby, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUIT»
1 KonTponbHas padbota no remam:

«MexaHnnueckoe ABMKEHHEY, «Macca,




IUIOTHOCTHY, «Bec Tenay, «I'paduueckoe
n300paxeHue cuimy, «CHITbI»

13 JHanenue. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIMYEHUS NABIECHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka HOK
oT 00BéMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua maBneHust TBEPALIMU TEIAMHU, bubnnorexa [JOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAHHOE bubmmoreka [JOK
NEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubnuoreka [{OK
KHUJKOCTH U Traze. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmaromuecs cocya! https://m.edSO(])_.[ru/fan297O
. bubmuorexa [IOK
39 Prnpagmieckuit npece https://m.edsogru/fan?a 136
40 Manomerpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
A1 CYIIECTBOBAHHMSI BO3AYIIIHON 000I0UKH bubnmnoreka [JOK
3emin. 3aBUCHMOCTb aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne E:ffg;;féigﬁ/lﬁfoazbsa
43 N3mepenue atmocdepHoro gaBieHus. OnbIT bubnmoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTH aTMOC(EPHOTO JABJICHHS OT bu6muoreka [IOK

BBICOTHI HAZl YPOBHEM MOPH

https://m.edsoo.ru/ff0a2fc4




bapomerp-anepouns. Atmocdeproe

bu6nmoreka [IOK

45 JIaBJIEHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
napjeHue"
A7 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE bubnmnoreka HOK
B HUX Te€J0. ApXHMeI0Ba Cuiia https://m.edsoo.ru/ff0a3276
JIaGoparopnast padora «Onpenenenue
48 BLITaJI;)KHBZIOIH:ﬁ CHIIBI, ﬂel”fcmy}omeﬁ Ha bubnnorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTHY
Jlaboparopnas paboTa 1mo Teme
49 «/ccnenoBanue 3aBUCHMOCTH Beca Tella B bubmuoreka [{OK
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJay
bu6nmorexa LIOK
>0 Inasanne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeeraeHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no temam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue bubmmorexa OK
. https://m.edsoo.ru/ff0a3654
TBEPJbIX TEJ, )KUJIKOCTEU U Ta30B»
but6mmorekxa [IOK
>3 Mexanmieckas pagora https:/m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
>4 Morg1oCTs. EAMHIiEr MOIHOCTH https:/m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

pa3BuUBaeMoOM IpH Mo IbEME O JiecTHULE"




[Ipocteie Mexanu3mbl. Poruar. PaBHoBecue

56
CHWJI Ha phluare
KonTponbhas pabora no teme «JlaBnenue
57 TBEPJIbIX TN, )KUJIKOCTCH U ra30oBy /
Bcepoccuiickas npoBepouHas pabota
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
53 TeMe «/laBieHue TBEPABIX TN, KUAKOCTEN U Bbu6mmoteka [JOK
ra3oBy» / Becepoccuiickas mpoBepouHas https://m.edsoo.ru/ffOa4ffe
paborta
Preryaru B TexHUKe, OBITY U TIPUPOJIE.
59 Jlaboparopnas pabota «};/ICCJIIZEIIr())BaHI/Ie 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3agad mo teme «Y clioBust bubnuoreka [{OK
paBHOBECHS pheIYara» https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neiictBust
61 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne KII/] HakIOHHON MIOCKOCTH»
& Pemenue 3amaa mo teme "Pabora, bubmmoteka IIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnmnoreka [JOK
MMOTEHIMAIbHAs DHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUN bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHUE
65 W3MEHEHUS KUHETUYECKON M MOTEHIINATLHOM 1

SHEPTUH MPH CKATHIBAHUM TEJIa TI0
HAaKJIOHHOM IIJIOCKOCTH"




66 Kontponbnas padota o teme «Pabora u |
MOILHOCTb. DHEPIUsI»

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
TeMe "MexaHuueckoe nBmxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

68 | 1
teme "Pabora. Momuocts. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 68 12
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8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mogenu TBEPAOTO, JKUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIeCTBa Ha |
OCHOBE MOJIOKEHUI MOJIEKYIISIPHO-
KMHETHYECKOU TEOpUH
5 Kpucrannuueckue u amopgHble Tena 1 brbmmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubmuorexa [IOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TeMIepaTypsl O 1
CKOPOCTBIO TEIIOBOT'O IBUYKEHUS YaCTHUI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS ] bubmuorexa [IOK
BHYTPEHHEHN DHEPrUun https://m.edsoo.ru/ff0a5c60
bu6muoreka [IOK
10 Buns! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koupepennus "IlpakTnueckoe

bu6nmoreka [IOK

11 HICIOJIL30BaHUE TEIUIOBBIX CBOMICTB BEIECTB httos://m.ed 10a65¢0
ps://m.edsoo.ru/ff0a65c

U MaTepUaIoB B LEJSAX dHEprocoepexenus"”

12 KonuuectBo Temnorsl. Y aenbHast bubnuorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHUE TEIUIOBOTO OajaHca. Bu6muotexa [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast paborta "HcciaenoBanue B 10K

noInoTeKa

14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBAaHUU
XOIOJHO 1 TopsYeii Bom" https://m.edsoo.ru/ff0a6a98
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOIUMOTO JJIsl HATPEBAHUSA TeNa U
BBIJIETISIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
yAEJIbHOW TEMJI0EMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[TnaBiieHne u OTBEpAEBAHNE Bu6 OK

nonnoTexa
18 KPUCTAJIIMYECKUX TeJI. Y IeJbHas TEIIoTa H
https://m.edsoo.ru/ff0a71d2

TUTaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
yeJbHON TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temora

)1 napooOpa3oBaHUs U KOHJEHCAIUH. bubmuorexa [IOK

3aBHCUMOCTh TEMIEPATyphl KUTICHHUS OT
aTMOC(epHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocth Bo3yxa. JlabopaTopHas padora
"OnpezesneHre OTHOCUTEIBHOM BIIaKHOCTH
BO3qyXa"

Penrenue 3amau Ha onpeieTICHHE BIaXKHOCTH
BO3/yXa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHLIMTIBI PAOOTHI TETIOBBIX ABUTATENCH.
[TapoBas Typ6uHa. /[Burarenb BHyTpEHHETO
CrOpaHus

25

26

27

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEAbI
3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUU
B TEIJIOBBIX ITPOLIECCAX

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"TennoBslie sBieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa'

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

KonTpoabHas pabora o teme "TerioBsie
sBNIeHNs. VI3MeHeHne arperaTHbix
COCTOsTHUI BemiecTBa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpuszauus Tei. J[Ba poga
INEKTPUUYECKUX 3apsI0B
VYpok-uccienoBanue "IneKkTpusanus Tel
MHAYKIMEN U TIPU CONIPUKOCHOBEHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a87e4

32

Onekrpuueckoe nojie. HampspkeHHOCTD
anexkTpudeckoro noss. [IpuHnmn
CYINIEPIO3ULNH IICKTPUUECKUX TTOJIEH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a




Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

33 .
DneMeHTapHblIi 3apsa. CTpoeHue aroma
34 [IpoBOHUKY U TUAIEKTPUKHU. 3aKOH bubnunoreka LIOK
COXPAaHEHUs DJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnmnoreka HOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €r0
36 cymecTBoBanus. MlcTouHnKH bubmmorexa [TOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
. bubmuoreka [IOK
37 JlencTBUA 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOI0 MOJIA Ha MPOBOJIHUKU U 1
JUAJIEKTPUKH"
39 ONEKTPUYECKUN TOK B METAIUIAX, JKUJKOCTSIX bubmmnoreka HOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlabopaTopHas pabota 0.5 bubnmnorexa [JOK
"M3MepeHue U peryInpoBaHue CUiIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpspkeHue. BonbTmeTp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubnmorexa LOK
patopHaip P ' https://m.edsoo.ru/ff0a9e14
pErylIupoBaHHUe HAMIPSKEHUS
43 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmnoreka [JOK
COIIPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopHas paboTa "3aBUCUMOCTb
m ANEKTPUYECKOTO COMPOTUBICHUS | bubnmoreka [JOK

MPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU
MOINEPEYHOI0 CEUCHUS U MaTepraia"

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bu6nmoreka [IOK

45
3akon OMa aJig y4acTka 1enu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopHast pabota "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYILETO Yepes bubmmoreka [JOK
pPE3UCTOP, OT COMPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOJHUKOB
JlabopaTtopHast pabota "I[IpoBepka npasuia
43 CJI0’KEHU S HAPSHKEHUN MTPU bubnnoreka [JOK
[1OCJIEI0BATEIILHOM COCAUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTtopHast padota "I[IpoBepka npasuia
bubnmnorexa [JOK
49 JUISL CWITBI TOKA IIPH MapajuieIbHOM H
" https://m.edsoo.ru/ffOaadle
COEJIMHEHUU PE3UCTOPOB
50 Pemienue 3a1au Ha npumeHeHue 3akoHa Oma bubnnorexa [JOK
JUTSL Pa3iIn4HOI0 COEUHEHHUS IPOBOIHHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA. bubmuorexa [IOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlabopaTtopHast pabota "Onpezaenenne bubnmnoreka [JOK
paboThl U MOILITHOCTH AJIEKTPUUECKOIO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKHe e U MOTpeOuTenn BuG OK
. nonroTexa
53 AIIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe a
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTositHHBIE MAarHUTHI, X B3aUMOJCIHCTBUE
55 VYpok-uccnenosanue "M3ydenue nomaen bubnmoreka [JOK

MOCTOSIHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0




MaruuTtHoe nojie. MarHuTHOE I10JIe€ 3eMIIU U

bu6nmoreka [IOK

56
€ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
57 "DieKTpuUecKue 3apsaabl. 3apsKEHHbBIE Tena bubmmoreka [JOK
U UX B3aumonaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKHUI TOK"
KonTtponpHast pabora o Teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
. . bubnnorexa [IOK
58 U ux B3aumojencTeus. [locTosHHBII
. R . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta
PesepBHsIil ypok. Pabora ¢ TekcTamu 1mo
" . . " bubnunoreka LIOK
59 teme "[locTosHHBIHI 2neKTpuuecKuid Tok" /
. https://m.edsoo.ru/ffO0acdc6
Bcepoccuiickas mpoBepouHas paboTa
OmneiT OpcTena. MaruuTtHoe nose
bu6mmoteka IIOK
60 ANEKTPUIECKOTO TOKa MarHuTHoe mose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne >EeKTPOMArHuTOB B TEXHUKE.
61 JlaGopaTtopHast paborta "M3yuenue aeicTBus 0.5 bubmmorexa [TOK
patop p ye " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DIEKTPOABUTATENb MIOCTOSTHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoABUTaTeNe B
62 e ec CTpOMCTBA a TpaHCIOpTE bubmmorexa [IOK
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
yerp " p p https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHcTpyrpoBaHue U
n3ydeHue paboThl dJIEKTpOABUTATENS"
63 OnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM

uHaykuuu. [pasumno Jlenna




Onekrporerepatop. Criocodbl MOTyYeHUs

64 ANEKTPUUECKOI SHEPTrUU. IINEKTPOCTAHIINI 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
65 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TemMe |
"DNEeKTpUYECKHUE U MAarHUTHBIE SIBIICHUS"
66 KonTtponbHas pabora o Teme 1 Bu6muotexa [JOK
"DJIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS " https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubnuorexa [IOK
teme "TeruioBblie siBeHUs" https://m.edsoo.ru/ffO0accSe
68 PesepBuslit ypok. Pabora ¢ Tekctamu mno |
TeMe "MaruuTHsbI€ SABJICHUS"
OBILIEE KOJIMYECTBO YACOB I1O 68 14.5
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexannueckoe ABuxkeHue. MartepuanbHast |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYCCKOr0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE NMpAMOIMHEIHOE ABUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSMOIUHEMHOE IBUKEHUE. |
CpenHsst 1 MTHOBEHHAs CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE | bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1
CKOpOCTHU
JlaGopaTopHas padora "OnpezaeieHue
7 CKO peHI/IE Ten;) npu aBHOpCI(O €HHOM 1 1 bubmorexa HOK
yerop pap . yerop " https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 10 HAKJIOHHOW TIOCKOCTH
8 CBoOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon E yacToTa 00 ameHHﬂpJ};);I(HeﬁHaﬂ u 1 bubmorexa LIOK
P P ) https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LleHTpOCcTpEMUTENBHOE YCKOPEHUE 1




bu6mmoreka [IOK

11 [Iepsbiit 3axk0oH Hprotona. Bektop cuisl hitps-//m.cdsoo.ru/ff0ac6 12
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
. bubnnoreka [HOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsogru /£02c082
14 Pewienue 3a1a4 Ha npUMEHEHNE 3aKOHOB bubnnoreka [JOK
Hrrotouna https://m.edsoo.ru/ff0aeb6c
bubnnoreka [JOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlabGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
bubnnorexka [JOK
19 Pemenue 3amau o reme «Cuiia TpeHUsD https://m.edsogru/fanfa26
20 JlaGopaTtopHast pabota "Onpezaenenue bubnmnorexa [JOK
Kod(puImeHTa TpeHHs CKOJIbKEHUS" https://m.edsoo.ru/ffO0af8be
o1 Pemenne 3amgau no reme "3akonbl HeroTOHA. bubnmoreka [JOK
Cuina ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
” Cuna TSXKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBUTaloOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3amgau no reme "Cuiia Ts>KeCcTu U bubnmoreka [JOK

3aKOH BCEMUPHOTO TSATOTCHHS"

https://m.edsoo.ru/ff0af5f8




HCpBaﬂ KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHUanbHON TOUKH.

26 AGcomotHo TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
TBEPAOTO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue maTepuaIbHOW TOUKHU.

7 AbGcomoTHo TBEpAOE Teno. PaBHoBecue
TBEP/IOrO Tela C 3aKPETIEHHON OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu

)% Pemenue 3amau mo reme "MOMEHT CHITBIL. bubnuorexa [JOK
Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

29 "MexaHu4ecKoe ABUKEHUE bubmmorexa [JOK

N A ) ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "MexaHHYeCcKOe IBIKEHUE bubnnorexa [IOK
. ) ) https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3akoH
31 COXPAHEHUS UMITYJIbCA. YIIPYroe u bubmmorexa [OK
P yibea. ypyr hitps:/m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMoJeicTBrE

1 Pemenue 3agau no teme "3akoH COXpaHEHUS bubnuorexa [JOK
MITyJbCca" https://m.edsoo.ru/ff0b096¢c

3 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"

bubnmoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTb 1

https://m.edsoo.ru/ffOb0a84




Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTH U

bu6mmoreka [IOK

35 CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OrnpeneneHue
36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUHU Te€JIa 110 TOPU30HTAIIBHON
MTOBEPXHOCTU»
37 CBs3b dHepruu 1 padboTsl. [loTeHnanbHAas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabora «M3y4yeHue 3akoHa bubnuorexa [JOK
COXPaHEHUS SHEPTUUY https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe IBUKEHHUE B €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KonebaHus. BelHyX1eHHbIC bubnuoteka [JOK
KojeOanus. PesoHnaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U IpyKUHHBINA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb NTEPUOIA
44 Kosie0aHu# OT )KECTKOCTHU MPYKUHBI K MaCChI bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue 3HEprun Npu MEXAHUUECKUX
KOJIe0aHUsIX
JIaGopartopHas padora «Onpenenenne
46 qacroim I/Ipl'IeprOJIa Kone6al:mﬁ MIPYKUHHOTO bubmmorexa [TOK

MassTHHKa»

https://m.edsoo.ru/ffOblaec




JlaGopaTtopHnas padora «IIpoBepka

bu6mmoreka [IOK

47 HE3aBUCHMOCTH NIepro/ia KojeOaHmii rpysa
P pysa, https://m.edsoo.ru/ff0b197a
MO/BEIICHHOTO K HUTHU, OT MacChl Ipy3a»
Mexanudeckue BoiaHbl. CBoiCTBa
bu6mmoreka [IOK
48 MeXaHU4eCKUX BOJIH. [IpogosibHbIE 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4eCKrue BOJTHBI
B TBEpAOM Telie. CeicMUYECKUe BOTHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 VYpok-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YapTpazByk u bubnmnoreka [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubnuotexa [JOK
54 3aKOHBI COXpaHeHus. MexaHn4ecKue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KontponbHas padota o Teme "3akoHbI
55 coxpaHeHus. MexaHn4deckue KoieOaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenius "llxana
53 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionbs30BaHue bubnnoreka [JOK

BHGKTpOMaFHI/ITHBIX BOJIH OJIs1 COTOBOI71
cBs3n"

https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccinenosanue "M3yuenne cBONCTB

bu6mmoreka [IOK

59 SJIEKTPOMATrHUTHBIX BOJH C IIOMOIIBIO
P ! https://m.edsoo.ru/ff0b2c6e
MoOUIBHOTO TenedoHa
60 Pemenue 3a1a4 Ha onpeziesieHUe YacTOTHI U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJIHBI
61 DJeKTpOMarHuTHasi Ipupoja CBeTa. bubmmoreka [JOK
CxopocTth cBeTa. BomHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
62 aCIpOCTpaHEHUE CBETA. 3aTMe Connua bubmmorexa LOK
npoctpaneHnue cera. 3atmenus CoJHIA U
pactpoctp https://m.edsoo.ru/ff0b3658
JIyHb1
3akoH oTpaxeHHs cBera. 3epkaia. Pemenue
bubmuorexa [JOK
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKCHHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHHUS bubnnorexka [HOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmoreka [IOK
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTpa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaboparopHnas pabota "HccrnenoBanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHHS] CBETOBOTO
Jy4da OT yIJIa MTaJICHHs Ha TPaHuLE "BO3AYX-
crexino""
VYpok-koudpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3B"
bubnmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ffOb3{2c




bu6mmoreka [IOK

69 [TocTpoenne n300paKeHUH B TMH3AX
https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabora "OnpezneneHue
70 dox I;)HOFI()) ach:)To;IHH;I u ol;mqecxoﬁ CHITBI bubmorexa HOK
4 Ii " https://m.edso0.ru/ff0b4206
coOMparoIIe TUH3bI
71 Ypok-koupepenus "OnTHYECKUE TUH30BBIC bubnnoreka [HOK
npuoopsI" https://m.edsoo.ru/ff0cOa7e
b
72 ['ma3 kak ontuyeckas cucreMa. 3peHue nommorexa [OK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHUTh 3peHue"
Paznosxxenue 6emnoro ceera B ciekTp. OMbITHI
bu6mmoreka [IOK
74 Herotona. CnoxeHue crieKTpajibHbIX LBETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlabopaTtopHast pabota "OMBITHI 11O
75 pa3lIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubnmnorexa [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE QUILTPHI"
Ypok-npaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: IUCIepcHsi, UHTepPepeHus U
nudpakmus"”
77 OmnswiTel Pe3epdopaa v ruianetapHas Mojieb bubnmoreka [JOK
aromMma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJIoEHNe CBETa aTOMOM. bubmuoreka [IOK
KBanTel. JInHEHyaThIe CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "HabnroneHne CieKTpoB bubnnorexka [HOK

UCITyCKaHUs"

https://m.edsoo.ru/ff0c1550




bu6mmoreka [IOK

81 PaHoaKIHBHOCTS H €€ BUAL https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [HOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PanunoaktuBHbIe npeBpareHus. M30Tomnsl bubnmnorexa [IOK
https://m.edsoo.ru/ffOclal4
34 Pemenne 3agau mmo teme: "PagnoakTuBHEBIC bubmuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ffOc1b4a
85 [lepuon nonypacnana
26 Ypok-koHpepenmus "PagnoakTHBHBIC bubnnoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnuorexa [JOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ffOc1c58
28 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl bubnnoreka [JOK
U DHEPruu https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3anau no teme "SAnepusie peakuun”
Peakuuu cunrtesa u neneHus saep. bubnuotexa [JOK
90 N
HcTounuku sHeprun ConHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
Vpok-koHpepenmus "AnepHast sHepreTuka.
91 JleficTBHS paquOAKTUBHBIX U3Ty4YE€HU Ha
JKUBBIEC OpPraHU3MBbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
9 "DIeKTpOMarHuTHOE TIOJIE. bubnmoreka [JOK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"
93 KonTpomnpHas pabota mo Teme

"DNEeKTPOMarHuTHOE MOJIE.




:‘)J'IeKTpOMaFHI/ITHI)IC BoiHEI. KBaHTOBBIE

siBIICHUS"

94 [ToBTOpenue, o6o6meHue. Jlaboparopusie | | bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 06001eHue. Perenne

95 ACUYETHBIX U KaUECTBEHHBIX 3a/1a4 I10 TEME 1 buGnnorexa LIOK
E) " https://m.edsoo.ru/ff0c2572

TennoBsle mpoueccsl
[ToBropenue, 0600menue. Pemenne

96 ACYCTHBIX U KaYECTBEHHBIX 3a/a4 10 TEME 1 bubmmorexa [IOK
P . 8 https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei”

IToBTOpenue, 0600eHNE. Pemenue
bubmuorexa [JOK
97 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe 1
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"

08 [ToBTOpenue, o6o6menue. Jlaboparopusie | | bubmmoreka [JOK
paboTsl o kypcy "CBeToBbie SIBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6061menue. Padota ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPaHEHUSI B 1 bubmorexa HOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOopenue, o6o0mmenue. Padora ¢ | bubnuoreka [IOK
TekcTamu 1o Teme "Kosnebanust u BOHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 0600meHue. Pabora ¢ | bubmmoreka [IOK
TekcTamu 1o Teme "CBeTOoBbIE sIBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o06ob6meHue. Padora ¢

102 TeKcTamu 1o TeMe "KBaHTOBas U sAepHast 1
¢uzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







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

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SBJICHUS B IPUPOE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPpU3HAKHU) (PU3NUECKUX SIBICHUIN

1.4

OINMCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, NpPU OMHCAHUH TPABHILHO
TPAaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YeMBbIX BEJIWYMH, HUX
0003HAaUEeHHUsI W EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHChIBAaTh €r0 MaTeMaTHYeCKoe

BBIPDAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1au B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3bIBatoNMe (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJlu3a YCIIOBUS  3aJjaud  3alKChiBaTh  KpaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuérel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peICHUA 3aaa4, OLICHUBATh PCAITUCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nUuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3MYEeCKUX METOJIOB, B OIMCAHUM HCCIECIOBaHMUSA BBIICIATH
MpoBepsieMOe  MpEeNroyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pE3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢e OIlbITa, ACJIaTh BBIBOJELI I10 €T'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOAUTH OMNBITHI MO HAOMIOACHHIO (U3UYECKUX SBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIHb30BAHUEM aHAJIOTOBBIX U
M (pOoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENIHOCTH N3MEPEHUH

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOIO HCCIeIOBaHUs, cOOUpaTh
YCTAaHOBKY M BBINOJHATh H3MEPEHHUs, CIeAys MPEeAIoKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3ylbTaThl IOJYYEHHOH 3aBUCUMOCTH
(hU3MYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHbIE M3MEpeHHs] (PU3NYECKUX BEIUYHH, CIELys
MPEIOKEHHON MHCTPYKLIMM: TP BBINOJHEHUN H3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKTepU30BATh NPHHLMIBI JEHCTBHS HW3YYECHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHUA,




1.15

UCIIONIb3YSl 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

HeoOxouMBbIe (PU3MYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 310pOBbS U COOJIIOJEHUS HOPM SKOJIOTHYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYILECTBISATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYyTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBJSICTCS MPOTUBOPSYMBON WIIN

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(pOpMAaLIUY U3 OJHOMN 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 KCTOYHUKOB HH(pOpMau (GU3HUECKOTOo
COJIep’KaHusl, B TOM YHCJIe yOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIEOBAaHUM, MPH 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COITIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pacrpenienaTh O0SI3aHHOCTH B TPYINIEe B  COOTBETCTBUM C
MOCTaBJICHHLIMHM 33JauaMH, CJEeAUTh 3a BBIIOJHEHUEM IIJaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIBL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yU€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH CMBICT  HCIOJB3YyEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBI, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYUHY C
JPYTUMH BEIMYUHAMM, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alHChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSACHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 JOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

1.7

1.8

pemarh pacyéTHble 3a1auu B 2 — 3 NEHUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, IPOBOAUTH PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHUE (PU3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YsA OHNHUCAHUC UCCICIOBAHUA,




1.9

BBIACIATE IPOBEPACMOC MPEAIIOTIOKCHNUEC, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaka ImpoBCACHHUA UCCIICAO0BAHUA, NCTIATh BHIBO/IbL

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJIoKEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PU3UYECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
Pe3yabTATHI MOTYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI] U rpadUKoOB,

ACJIaTh BbIBOJABI IO PE3YyJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3NYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBbHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHDBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Pacnio3HaBaThb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 10 CX€MaM M CXEMAaTUYHbIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUYICCKUX LIeleil ¢ ImoclegoBaTelbHBIM U napauiC]IbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHU

QJICMCHTOB JJICKTPUUYCCKUX Lemnei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHer; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIIUH U3 OTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIJICHUE TIPE3eHTallUEH

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEJAUTh 3a BBINOJHEHUEM IUIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA

pasiinydaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SIBJICHUC

1.3

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJICHUS B IPUPOJIE,




1.4

1.5

IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SIBICHUI

OIMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SIBICHHA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiats pacuéTHble 3ahauyu (onuparomuecs Ha cucremy U3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U (OPMYNbI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI pelIeHus, TPOBOJAUTh PACcYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYE€HHOT0 3HAaUeHUS (PU3HMUECKON BEITUUUHBI

pacro3HaBaTh IMpOOJEMBbI, KOTOPbIE MOXHO DPEUIMTh IMPH MOMOLIH
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE MCCIIEI0OBAHUS, BBIICIIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUS MCCICIOBaHMs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpe/IeTIsisl CPEeHEe 3HAUYCHUE HM3MEpSeMOil BeIWMYUHBI ((POKyCHOE
paccTositHue coOMparomei JTUH3bI), 000OCHOBBIBATH BHIOOP criocoOa

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HU3MEPEHHUs], CJIEAYysS MPEIIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJNbTaThl C YYE€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MYECKUX MOJelneit:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JHMH3a, IJaHeTapHas MOJENb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX ONMCAHMSA, UCIOJIB3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUHN YIeOHO-IPAKTHYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUH B INIOCKOM

3epKkae 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM i obOecrieyeHUs: Oe30MacHOCTH  IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOATENIBHO (HOPMYIIHPYsI TOUMCKOBBIN 3aIpoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUYECKOrO COJIEepKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NOpPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO MPEICTABIIATh PE3YJIbTAThl IPOCKTHON HITU
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, P 3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKAATh BBICTYIUICHHWE TMpE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena 3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

duzuka — Hayka O MpuUpoje. SIBICHHS NPUPOIBL.
dusnueckue SBJICHUS: MEXAHUYECKHUE, TEIIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbl. UM3MmepenHue (uU3HUECKHUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE THIIOTEC3,
OKCIICPUMCHT 110 IIPOBCPKC THUIIOTE3, 00BsACHEHHE

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

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsIHUIM.
###HPar###113mepenre 00bEMa KHUJIKOCTU U TBEPAOTO
Tena.

#H#Par###Onpenenenue pasMepoB MallbIX Tell.
###Par###I3mepenne TemriepaTypbl TpH  TTOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TECMIICPATYPhI

INEPBOHAYAIJIbHBIE CBEJJIEHM A O CTPOEHNU BEIIIECTBA

2.1

##H#Par###(CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, OKa3bIBAIOUINE JHCKPETHOE

CTPOCHUC BCIUICCTBA

2.2

###Par### ]/ piokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoi.

BbpoyHoBckoe nBmxenue, iuddysus

2.3

BzaumopeiicTBre YyacTHUIl BEIIECTBA: IMMPUTAKCHUEC U

OTTAJIKUBAHHUE




###Par### ArperaTHoie COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpuCTAUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIYy
CBOMCTBAMM  BEILIECTB B  Pa3HbIX  arperaTtHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuueckue paboOThI:
#H##Par###O1nenka 1uaMeTpa aroMa METOJI0M PSAOB (C
HCIonb30BaHueM (pororpadumii).
2.6 #H#HPar###0nbITel 10 HAONIOACHUIO  TEIJIOBOTO

pacipeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE 31
' HEpPaBHOMEPHOE JIBUIKEHHE
#H#Par###Cxkopoctb.  CpenHsst ~ CKOpPOCTb  IpHU
3.2 HEPAaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHu
JIBU)KECHHS
SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3anmoneiicTeue
33 TeJN KaK MPUYMHA U3MEHEHHSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###notHocTs BeniecTBa. CBsA3b IUIOTHOCTHU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BellleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeI
16 Cuna ympyroctu u 3akoH ['yka. M3amepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#HH#IBnenne tarorenus u cuia tsbkectd. Cuna
' TSDKECTH Ha ApYyTux maHeTtax. Bec Tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.
' Tpenue B npupoe U TEXHUKE
3.9 ###Par###Cnoxenre cuj, HaNpaBICHHBIX IO OJIHON
' npsMoi. PaBHOIEHCTBYIOIIAs CUIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUECKOTO
aBToMOOMIIE M Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka 10
HAKJIOHHOM T1uiocKocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHus (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITB, JEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIbKEHUS OT Beca Tela U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3n4ecKue SABJICHUS B IPUPOJIE: IIPUMEPBI ABUKECHUS C
pasINYHBIMH CKOPOCTSIMM B )KUBOW M HEKUBOW IIPUPOJIE,

IICP'ICTBPIG CUJIbI TPCHUS B ITPUPOAC U TCXHHUKE

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'IeHI/Ie TBépI[OFO tena. CrocoObl YMCHBUIICHUS U
YBCIIUMUCHUA OABJICHUSA
I[aBJIeHI/Ie raa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCI1aMHu, XUAKOCTAMH U

razami. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUJIKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnueckuit rapajokc. Coobmatommuecs

cocynsl. ['uapaBinnueckie MeXaHU3MbI

AtMochepa 3emsin u  aTMocepHOE  J1aBICHHE.
[TpuyrHBI CyIIECTBOBAHMS BO3IYIIHOM 00OJIOYKH
3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro JABJICHHUS OT BBICOTHI HaJ YpPOBHEM
Mopsi

W3mepenue atmocgepHoro nasineHus. [IpuGops mmst
U3MepeHus aTMOC(HEpPHOro AaBJICHUS

[elicTBHe )XKMAKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoOH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTryeckue paboTHI:

HccnenoBanue 3aBUCHMOCTM Beca Tela B BOAE OT
00béMa MOrpy)XKEHHOW B KHMJIKOCTb 4YacTH Tela.
OmnpeneneHye BBITAIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TeJo, MOrpyk€HHOe B JKHUAKOCTb. IIpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OMbITHL,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CHJIBI, ICUCTBYIOLIEH Ha TENO B XKHUJIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KUIKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctd.  KoHcTpyupoBaHume — apeoMerpa  WiIH
KOHCTPYMPOBAaHHE JIOJKM W  ompeneneHue  e€

rpys3omnonb €MHOCTH

4.10

duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOrO JaBJICHHUS HAa JKUBOH OpraHu3M,

IJIaBaHUE PBIO

4.11

TexHuueckue ycTpOWCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOAOINPOBOJAA, THAPABIMYECKHI Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckas pabota

52 MexaHn4deckas MOIIHOCTh

53 [IpocTeie MexXaHU3MBI: pbIYar, OJOK, HaKIOHHAas

' MJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara

54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBwio»  MmexaHukd. Koaddunuent

5.5 IOJIE3HOTO NEUCTBUA MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHuumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexaHnudeckasi sHeprusa. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHUYIeCKOH OHEpPIrun




59

5.10

[TpakTrueckue pabOTHI:

###Par###Onpenenenue pabOThl CUIIBI TPEHHS TPU
PaBHOMEPHOM JIBM)KEHHUU Teja MO TOPU30HTAJILHOMU
NoBepxHOCTU. MccnenoBaHue YyCiIoOBUM paBHOBECUS
peryara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTUU

duzndeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckrue yCTpOMCTBa: pbluar, MOABUKHBIA U
HETOABUXKHBIN OJIOKH, HAKJIOHHAS TIOCKOCTh, TPOCTHIE

MEXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemecrBa. Macca U pa3Mepsl
MoJieKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOXKCHUA MOHGKYHHpHOKHHeTI/I‘IeCKOﬁ TeOpHUn

Mognenu  TBEpPAOro, JKUAKOTO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucrammdeckue u amopdHble

TCJ1a

OOBbsicHeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIIPHOKMHETUYECKOU

TEeOpUn
CMmaunBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaThe

6.6

Temneparypa. CBs3pb TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUIL




Buyrpenuss JHEPTHUsL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIUlolepeaadya U COBEPIICHHE
paboThI
63 Bunst TEIJIONEepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKIIUS, U3Iy4YEHUE
KonnyectBo  Temnorel. YpaenbHas — TEIUIOEMKOCTH
6.9
BEILECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
611 [InaBieHne ©  OTBEpAEBAHME  KPUCTAJUIMUECKUX
' BELLECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemnoBbix jaurareneid  KIIJI
6.15 TEIUIOBOIrO ABHUTaTeNsl. TennoBble JBUTAaTENN U 3alATa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHMs M TMpEeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTyeckue paboOTHI:
#H##Par#H##O0nbITEl 10 OOHAPYKEHUIO JEHUCTBUS CHUJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
###H#Par###0NbITBl 110 BBIPAILIMBAHUIO  KPHUCTAJIOB
6.17 IIOBAPEHHOM COJIM WX caxapa.

#HHPar###ONBITEI 10 HAOMIONEHUIO  TEIUIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
###Par###Onpenenenue qaBieHus Bo3ayxa B OaJuIoHe

HINPHIIA.




#HHPar###OnbIThl, NEMOHCTPUPYIOLUIUE 3aBHCHUMOCTD
JIaBJICHUs BO3JlyXa OT €ro o0ObEMa M HarpeBaHUs WM
OXJIAKICHHUSI.

###Par##1 poBepka TUIIOTE3bI JIMHEWHON
3aBUCMMOCTH  JJIMHBI ~ CTOJIOMKA  JKMAKOCTH B
TEPMOMETPHUECKOU TPYyOKE OT TeMITepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPTUM TeJla B pe3yjbTaTe TEeIionepesadyl u paboThl
BHCIIHUX CHUIJL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIITMBAHUH XOJIOJTHOM M TOpsSiYeH BOJIBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#HH#Par###Onpenenenue  yaeiabHONM — TEIIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIApEHUs.
#H##Par###0OnpenesiecHue OTHOCUTENIBHOW BIIaKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yAEeTbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHHUS B TPHUPOJE: IHOBEPXHOCTHOE
HATsDKEHHE W KanWUAPHBIE SBICHHUS B MPUPOAE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCIa.

TexHuueckne yCTpPONCTBA: KaNWUIAPBI, IPUMEPHI
MCII0JIb30BaHUsI KPUCTAIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETpPBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TECII. I[Ba poaa 3JICKTPHUICCKUX 3apsa10B




BzaumopeiictBue 3apspkeHHbIX Ten. 3akoH Kymona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE noJe. Hanpsioxkéanocts

7.3 anekTpuueckoro mons. IlpuHunun — cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuKH
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHs SJEKTPUUECKOTO 3apsiia
DNEeKTpUYecKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS

7.6
AIEKTPUYECKOTO TOKa. ICTOYHMKHM MOCTOSTHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSAX U razax
Onektpuueckass uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaIpsDKEHUE
CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W HapalieIbHOE COEIMHEHHUE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenna
DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUYECKOM

7.13
sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoselicTBrEe MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
OneiT Opcrega. MarHuTHoe moJie 3JIEKTPUYECKOTO

7.16

TOKa. HpI/IMCHCHI/IC OJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME€ MAarHUTHOTO IOJs HA MNPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

OnbiTel  ®@apaned. SBieHue  AJIEKTPOMArHUTHOM

naaykuuu. [Ipasumno Jlenna

DJeKTporeHepaTop. Crnioco0sl MOJIy4YeHUs
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBISIEMBIX UCTOYHUKAX SHCPruu

[TpakTryeckue paboOTHI:

OMnBITHI 10 HAOTIOICHUIO SJIEKTPU3AIUHU TET UHIYKIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MIPOBOJTHUKY U JHAJICKTPUKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMU
MOCTOSTHHOTO TOKA.

H3mepenue u peryImpoBaHue CHIIbI TOKA.

V3mepenue u peryImpoBaHue HANPSHKCHUS.
HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3UCTOpa W
HANPSDKEHUS Ha PEe3UCTOpe.

OmnbITHI, JIEMOHCTPUPYIOIIINE 3aBUCHUMOCTh
JIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHUS U MaTepuraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuIa AJsl CUJIBI TOKA MPU MapaeIbHOM
COoeMHEeHUU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4depe3 Ppe3nucTop.
OmnpeneneHre MOIIHOCTH  AJIEKTPUYECKOTO  TOKa,
BbIIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpspokeHus Ha Hedl. Onpenenenue KIIJ[ narpeBarens.




Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOIro MoJIs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pazaenenuu. McciienoBanue qeiCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa M HamnpaBJIeHHs ToKa B Karymke. M3ydenue
JIEUCTBUSI MAarHUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
KonctpynpoBanue u U3y4yeHue paboThI
BIIEKTPOJBUTATES. H3mepenne KII
ANIEKTPOJIBUTATEIbHONM  yCTaHOBKU.  OMNBITBI  TIO
HCCJIEIOBAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHHUW 3HAYEHUsS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpraHU3MOB, MArHUTHOE M0JIe 3eMiu, Apei( MOoI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

TexHu4eckne yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK NIEKTPUIECKON SHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpumepsl), NEKTPUYECKUE
NPEJOXPAaHUTEIH, SIEKTPOMArHUT, SJIEKTPOJIBUTATEND
MOCTOSTHHOTO TOKa, TEHEPATOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe dTIEMEHTHI COJIEPIKAHHS
pasnena BIIEMEHTa

8 MEXAHUWYECKUE ABJIEHUA



Mexanudeckoe ABWXKEHHE. MarepuajibHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOT'O IBUYKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
###Par#Ht#HepaBHoMepHOE MPSMOJIMHEMHOE
8.4 nBwxeHue. CpeHssi ¥ MTHOBEHHAs! CKOPOCTh TeJla Mpu
HEPABHOMEPHOM JBUKEHUU
a5 VYckopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBUOKEHUE
8.6 ###HPar###CBoOoHoe nanenue. OnbITel [ anumes
###Par#H##PaBHOMEpHOE JBM)KEHHE IO OKPYXKHOCTH.
8.7 [lepuon u yactora obpamienus. JluneiiHnas u yriosas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpertuii 3akon HeroTona
8.11 H#H#Par###] [puHuun cynepno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #HH##Parf##(Cuia TpeHUs: CUila TPEHUS CKOJIbKEHUS,
' CHUJIa TPEHMS TTOKOS, IPYTHe BUJIbI TPEHUS
914 #H##Par#H###Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaICHUS
a15 JBuxenne muaHer Bokpyr Cosnna.  Ilepsas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTh U meperpysku
216 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#H#PaBHoBecHe TBEPIOTO TeJa € 3aKpEIIEHHON
' OCblo BpaleHus. MomeHT cuisl. LlenTp Tsoxectn
8.18 Nmnynsc Tena. M3menenue ummyibsca. IMIyasce cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #Hi#HParf##PeakTUBHOE IBI)KEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PaGora cunm Tsbkectn, ympyroctd, TpeHus. CBs3b
SHEPIruu 1 paboThl
[loreHunanbHass B3Heprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToTeHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPIUU
##H##Par####3aKkoH cCOXpaHEHUSI MEXaHUYECKOU SHEPTUU

[TpakTryeckune pabOTHI:

OrnpeneneHue CpeHel CKOPOCTH CKOJIBKEHUs Opycka
WIA JIBUKCHUS IIApUKa MO0 HAKIOHHON IUIOCKOCTH.
OnpezneneHne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIIM TIPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HAYaJbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHEC
MIPOMEKYTKH BPEMEHH OJIMTHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHUIIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAILHOTO JIaBJICHUS.
Omnpenenenve KOdPPUIMEHTa TPEHUS CKOJIBXKEHHUS.
Onpenenenne KECTKOCTH TPYXHUHBL. OnpenencHue
paboOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUHU
TeJa MO TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMPH MOABEME Tpy3a C
WCIIOJIb30BAHNEM  HETIOJBHKHOTO W TOJBHXKHOTO

0JIOKOB

8.28

du3nueckue SBICHUS B nprupoac: NprUJIMBbI U OTJIIUBEI,
JABWXKCHUEC ITIIIAHCT ConHeynoi CHUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuuueckue YCTpOﬁCTBaI CIIMAOMETP, AAaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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9.1

KonebarensHoe NIBIDKECHUE. OcCHOBHEIE
XapaKTePUCTHKU  KOJEeOaHWi: Tepuojd, YacToTa,

aMIlIUTyaa

9.2

MaremaTuyeckuii M NPYKUHHBIA  MAasTHUKH.
[IpeBpamieHre  SHepruM NP KOJIEOATEILHOM

JABWXKCHUU

9.3

94

9.5

3aryxaromue kojebanus. BeiHykneHHbIe KoieOaHusl.

Pe3onanc

Mexannueckue BoaHbl. CBoiicTBA MeXaHHYECKHX
BoJiH. [IpomonbpHble M momepedyHbie BOJHBL. JlimHa
BOJIHBI u CKOpPOCTH eé pacnpocTpaHECHHUS.
MexaHu4eckue BOJIHbI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

WHdpa3Byk U yIbTpa3ByK

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHHH
MaTEeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHHH
IIPYKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHU
MOJBEIIEHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IepHoJa KosieOaHU
IPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoyebaHui  TIpysa,
MOJIBEILIEHHOTO K HUTH, OT MAcChl Ipy3a U KECTKOCTU
npyxuHbl. M3mepeHue yckopeHuss CBOOOJHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUpOAC: BOCIIPHUATUC 3BYKOB
KUBOTHBIMH, 3CMIICTPACCHUC, celicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuuueckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJb30BAHUC

yIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




0.1 DIIEKTPOMArHUTHOE TOJIe. DJICKTPOMAarHUTHBIC BOJTHBI.
' CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH
10.2 [IIxana 3meKTpOMarHUTHBHIX BOJIH
103 DJneKTpoMarHuTHas npupoja cBera. CKOpOCTh CBETA.
' BoaHOBEIE cBOMCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 W3ydyeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHMIILHOTO TeedoHa
dusnueckue SBICHUS B MPUPOJE: OHOJOTHYECKOE
10.5 JIeiicTBUC BHJIMOTO, yIBTPAPHOIETOBOTO i
PEHTTEHOBCKOTO M3TYYECHHIA
10.6 TexHuueckue YCTpOMCTBA: HCII0JIb30BaHUE
' AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
11.1 JlyueBast monens cBera. IcTouHMKM cBETa
11.2 [IpsamonuHeitHOe pacipoCTpaHEHHE CBETa
113 Orpakenue cBera. Ilmockoe 3epkaio. 3akoH
' OTpa)KEHHUS CBETA
114 [Ipenomnenne cBeTa. 3aKOH TIPEIIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpAKEHUE CBETA
11.5 Jlunza. Xon nydeit B iuH3e
116 OnTuueckas cuctema ¢oroanmnapara, MUKPOCKONa U
11 ' TeJNecKona
117 I'ma3 xak onrtuueckass cucrema. banzopykocte u
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiThl HproTOHA.
' CrnoxxeHue cieKTpalbHbIX IIBETOB. Jlucnepcus cBeTa
[TpakTiueckue paboThI:
#H##Par###ccienoBanue 3aBUCUMOCTU yria
11.9 OTpakX€HUsl CBETOBOIO JIy4a OT yIJla IaJAeHHUs.
#H##Par###113yueHne XapakTepUCTHK HU300paKeHUS
MpeAMETa B TUIOCKOM 3€pKajie.
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##HPar###ccnenoBanue 3aBUCUMOCTH yriia
NpPEJOMJICHUSI CBETOBOTO Jiyya OT yrjia MaJeHUs Ha
IpaHMIIE «BO3YX — CTEKJION.

###Par###lonyuenne M300paXKeHUH C TOMOIIBIO
coOuparoniel JIMH3bI.

###Par#H#Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CUJIBI COOMparOILEel IUH3BI.
#H##Par###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.

#H##Par#H##OnbIThl 10 BOCIPUSATUIO 1[BETa MPEIAMETOB

IpU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUITBTPHI

duznyeckue sABICHUS B npupoAc: 3aTMCHHUA COJ'IHL[a u

11.10 JIyHBI, TIBETa TEJ, ONTUYCCKUE SBJICHHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
mr TexHuueckue  yCTpOMCTBAa:  OYKHM,  IIEPUCKOIL,
' doToanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBBGIE SAABJIEHU A
121 Omnwitel Pesepdopna u mianerapHas MOAeNb aroma.
' Mognens aroma bopa
122 Hcnyckanue W HOTJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JInHenyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMmMa-u3TyyeHHs
124 Crpoenne aromHoro szapa. HykioHHas Mmognens
' aTOMHOTO siipa. M3oTonsl
125 PannoaktuBHble npeBpaiienud. [lepuoa nomypacnaga
' aTOMHBIX S7Ep
126 SnepHble peakiyy. 3aKOHbBI COXPAHEHHUS 3apsA0BOr0 U
' MacCOBOI'0 YHCET
OHeprus cBA3M aTOMHBIX snuep. CBsA3p Maccsl M
12.7
SHEPTUU
18 Peakuun cunTeza u geneHus saep. McrouHuku
' sHeprum CosHIA U 3BE3]
129 SlnepHas oHepretuka. /[lelicTBUE pagMOAKTUBHBIX

I/ISHy‘IeHI/II\/’I Ha JXUBBIC OPraHU3Mbl




12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaGmoieHne CHOMIHBIX W JIMHEWYATBIX CIEKTPOB
U3JIy4EHHUS.

UccnenoBanue TpeKOB: U3MEPEHUE SHEPTUM YACTULIBI
10 TOPMO3HOMY ITyTH (10 poTorpadusm).

W3mepenne paaroakTUBHOTO (OHA

@usnueckue sBICHUS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
PaANMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JIEMCTBUE DPATMOAKTUBHBIX M3IyYEHUH HAa OpPraHU3M

YCJIOBCKAa

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,HI/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremoobOpasywomeld poiu (UMK B pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIIOLUHN
(bu3MYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHWCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHUS 10 ONHMCAHUIO HUX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
JaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMpPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM IOHATUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPyJa: HaOMoAeHHE (U3HIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OpYIOBaHMS IO MHCTPYKIIUU, OTIHCHIBATEH XOJ]
OIIBITA U 3alUCBHIBATh €0 Pe3yJIbTaThl, POPMYIUPOBATH BBIBOBI;
MNPpOBCACHUC MPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEIMYMH: YMEHHUE IUIAHUPOBaTb HW3MEPEHUs, CaMOCTOSATEIIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKLUH,
BBIUUCIIATh 3HAUYEHUE BEJIMYMHBl M aHAJIM3UPOBATH IOJyYEHHBIE
pe3yiabTaThl ¢ Y4YETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Ifl;
CaMOCTOSITEJIBHO COOMpaTh HSKCHEPUMEHTAIbHYK) YCTaHOBKY U
IIpOBOAWTD HCcCiIeJ0BaHUuEC I10 HUHCTPYKIHHU, MMpEaACTaBJIATH
MOJIyYEHHbIE 3aBUCUMOCTU (DPM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yjibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas TOUKa, aOCOMOTHO TBEPIOE TEIO, MOJIEIN CTPOCHHS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IpoueccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ U B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMChIBaTh KpaTKOE YCIOBHE 3a/auH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUTs €€ PelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHHUs (pU3MUECKON BETMUNHBI; YMEHUE ONPEAEISATh Pa3MEPHOCTD

(bu3nuecKoil BeMYNHBI, MOJTYYEHHON IPU PEIIEHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKICTB, B TOM YHCIIE€ OBITOBBIX NMPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYCCKUX SBICHHSIX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHUu ¢  OBITOBBIMH  NPUOOpPaMH U TEXHUYECKUMH
YCTPOHCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIOJCHHS HOPM
9KOJIOTUYECKOTO IOBEICHUS B OKPYKAIOUICH Cpeie; MOHUMaHHE
HEOOXOAUMOCTU TPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUs W MPEICTaBICHUS WHGOPMALUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB; YMEHHME HCIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJJaHUNl HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bU3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNurteprer; BiameHue 0a30BBIMH  HaBBIKAMH  IpeoOpa3oBaHUS
nH(pOpMallUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBICE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsiemMblii 31€eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
. Mexanuueckoe JBWKeHUEe. MarepuanbHas Touka. (Cucrema orcuéra.
' OTHOCUTENHHOCTD JIBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE NBHkeHHE. CpeaHsis ckopocTh. Dopmyna s
1.2 BBIYMCIICHHS CpeJIHeH CKOpoCcTH: V = S/t
PaBHOMEpHOE MPSAMONIMHEITHOE IBIKEHUE. 3aBUCHMOCTh KOOPJIUHATHI TEIa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEMHOTO ABM)KECHUS:
13 xX(#)=x,+vt
I'padmky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
MepeMeleHusi, MyTH, KOOPAHWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBUKCHHUH
3aBUCHUMOCTh KOOPIMHATHI TeJla OT BPEMEHHU B ClIydae PaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
Sl =vy #f+ay= ;
2
dopMynbl AT TPOSKIUN TIEPEMENICHHSI, TPOSKIIUA CKOPOCTH W TIPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKEHUH:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'padmky 3aBUCHMOCTH OT BPEMEHH JUIS TPOCKIIUU YCKOPEHUS, MPOCSKIIUU
CKOPOCTH, TPOEKIMU TMepeMelIeHUs], KOOPAUHATHl MPU PaBHOYCKOPEHHOM
MPSMOJIUHEHHOM JIBHKCHHH
CBobomHOe nanenne. opMyIbl, OMHUCHIBAIOIINE CBOOOIHOE TTaICHHUE Teja 0
1.5 BEePTUKANH (JBI)KEHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emin). ['padmkm 3aBHCHMOCTH OT BPEMEHH IS TPOCKIIUU YCKOPEHUS,




MPOCKIIUA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TaJACHUH Tela II0

BEPTUKAIN

CKopocTh paBHOMEPHOTO JBHKEHHS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIUMCIEHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
L=
T

HentpocrpeMutenpHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopeHusi. Dopmyrna it BBIYMCICHUS! YCKOPEHHUS:

1.6
2
a. = L
" R
®opmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
v = L
T
Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenue nnepuuu. Ilepsslii 3axkoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2

1.12

TpeHI/IC ITOKOA U TPCHHUE CKOJIBXXCHUS. CDopMyna AJI BBIYUCIICHUA MOYJISA CUITbL

TPCHUS CKOJIbXKCHUS:




Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

L3 F=k.Al
BcecemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R:
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 ®dopmyna A BBIUMCIEHUS] CUJIbI TSHKECTH BOJIM3M moBepxHocTu 3emiu: F =
mg.
JBuxenue ninanet Bokpyr Connua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHast prusnyeckasi BeIMUMHA.
1.15 D=mo
Nmnynbsce cuctemsl Teil. 3Menenue ummynsca. IMInynbe cubl
3aKOH COXpaHEHHs UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TEN:
1.16 p=mmU, +in,U, =const
PeaktuBHOE nBMKEHNE
Mexanunueckas pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:
A=Froosa
MexaHnueckass MOIHOCTD:
1.17
v=4
r
Kunernueckas u noreHiuanbHas sHeprus. @opmyiia ajis BBIYMCIECHUS
18 KMHETUYECKON SHEPTUu:




Teopema o kuHeTnyeckoi s3Heprun. DopmMyna aJisi BEIYUCICHUS
HOTGHHH&HBHOFI OHCPIUU TCJid, MIOAHATOI'O

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHWYeCKOH 3Heprun. Popmyiia sl 3aKOHA
COXpAHEHUS MEXAaHUYECKOUM SHEPTrUM B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUU NPY HATUYUH CUIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Preruar. MomeHT cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToasuxubIi 1 HeOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘HTIIHH
JlaBiienue TBEpAOTO TENA.
®opmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
191 [JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'mapocraTnyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopMyna 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
D=pg+Poyy,
1.22 3axoH [lackans. I'mapaBnndeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BBITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Vcaosue nnaBanus teia. [lnaBanue CYI0B U BO3QYyXOILIaBaHUEC

1.24

Mexannyeckue KoJyieOaHWs. AMIUIATYAA, IMEPUOA M YacToTa KOJeOaHHi.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHNUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpaiieHue sHepruu mnpu

KoJieOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoeOanus. Pe3zoHanc

Mexanunueckue BoiHbI. [IpomonbHbIE U TTONIEpeYHbIe BOJIHBI. JJIMHA BOJHBI U

CKOPOCTE paCIipoCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByX cpell. MHdpa3Byk U ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL, KOA(POUIMEHTa TPEHHUS CKOJIBKECHUS; PAOOTHI CHUIIBI TPEHHUSI, CHJIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABUKEHHsI OpyCKa MO0 HAKJIOHHOM IIOCKOCTH;
YCKOpEHHUsi OpycKa MpH IBMKEHWU 10 HAKJIOHHOM IUIOCKOCTH; YacTOTHI H
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJie0aHuil NPY>KMHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOJbEME I'Py3a C OMOILBIO MTOABHKHOTO
6J10Ka.

HccnenoBanne 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa NOTpYyXKEHHOU
YacTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaNpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHWH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIeprUoJa
KoJeOaHui MPYKMHHOTO MasgTHHUKA OT MAaccChl Ipy3a M >KECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoja KojeOaHUl HUTSHOTO MasTHHKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

Dusuueckue A6NEHUS 8 npupode.‘ MNpUMEPBI ABHXXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’)KMBOU M HEXXUBOK mnpuponae, JIECTBUE CHUIIBI TPCHUSA B IIPUPOJIC




U TEXHUKE, IPUIMBBI U OTJIHUBBI, IBHUXXCHHUC IIJIAHET ComHeuHoM CHCTEMBI,
PCAKTUBHOC ABNIKCHUC JKUBBIX OPTraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIUSIHHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHWUKH, PaKEThbl, pbIyar, HO,HBH)I(HBIﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MLBI B 6BITy,

131 COOOIIAIOIIUECS COCYAbI, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSTHUH BEIIeCTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxkenue dactuil BemiecTtBa. CBS3b CKOPOCTHM JBMKCHHUS YACTHI[ C

' Temneparypoil. bpoynoBckoe nBmxkenue, nuddysus

2.3 CmauuBaHue U KalWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuiupeHre U c:xaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sueprus. PaGorta u Temnmomepenaya Kak CHocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTrUU

2.7 Buapl Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHNE
HarpeBanue wu oxnaxaenue ten. KommuecTBO TemyioTel. Y aenbHast
TETIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI PHEPrUH B TEIUIOBBIX IpolEeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
29
Q+0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTPEHHEW SHEPrUM B Ipoliecce
510 WCHapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YielbHas TeIioTa

napoobpazoBanus: L = Q/m




2.11

BrnaxnocTs Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMXBA. Y,I[GJ'IBHaj[ TEIJIOTa CropaHusd

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TeroBeix aurateneit. KI1/ remioBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBa
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOI'0 HArpeThiM LUJIMHIPOM, MOCIE OMYCKaHUs €ro B BOJY KOMHATHOWU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAKHOCTU BO31YyXa; YAEIbHOH TEIUIOTHI
IJIaBiieHUs Jibaa. lccnenoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI  IIPHU
Pa3IUYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJBI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJIIOB, )KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH 3iiekTprdyeckoro mois. [IpmHnmm

CYNCPIO3UIHNU IJICKTPUICCKUX oJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaHa0B. ﬂeﬁCTBHC QJICKTPHUYICCKOI'0 IOJId Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I H IUSJICKTPHUKHU




[TocTosHHBIN AIEeKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/q
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
13 3akon OMa it yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHNE POBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CwmeniaHHbIe COSIMHEHUS TPOBOJHUKOB
3.10 Pabota 1 MomHOCTS AnekTprdeckoro Toka. A = Ult, P = Ul
3akon Jxoynsa — Jlenma:
3.11 O=I"-R-t
310 OneiT Opcrena. MarHutHOe TOJ€ TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHM
MAarHuTHON MHAYKIINHU
313 MarauTHoe II0Jie IOCTOSHHOTO MarHurta. BzanmmojeicTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OnbiTel Papages. SABneHue 351eKTpoMarauTHOM nHAyKuu. [Ipasuino Jlenma
Ipaxmuueckue pabomul
N3mepeHne  SIEKTPUYECKOTO  COMPOTHUBIICHUS]  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HI/IC 3aBUCHUMOCTH CHJIbBI TOKd, BO3HHUKAIOOICTO B IIPOBOJHHKE

(pCSI/ICTOpBI, J'IaMHO‘-IKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHU OT JUIMHBI IPOBOIHUKA, ILIOIIAN €T0 IONEPEYHOTO CEYEHHS U
YIEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka nmpaBuiIa Ui 3JEKTPUYECKOTO HAIPSKEHUS IIPU MTOCIIEN0BATEIbHOM
COCIMHEHUM IIPOBOJHUKOB; IPABWJIA JUIS CHJIbI BJIEKTPUUYECKOrO0 TOKa IIPH

napajyieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUss 8 npupode: DIIEKTpUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MATHUTHOTO IOJISL 17151 )KU3HU Ha 3eMIle, MOJISIPHOE CUSIHUE
Texnuuecxkue ycmpoiicmeéa: >JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CUETYMK  OJCKTPUYECKOH OSHEPruu, DJICKTPOOCBETUTENbHBIC IMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), 3IEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
re€HEPATOp MOCTOSHHOIO TOKa

3.19 DJIeKTpOMarHuTHbIC BOJIHEI. [1IKkasa 3J1eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas mozens cBeta. [IpsmonuneliHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH PEIOMIICHHUS CBETA

3.23 Jucnepcus cBera

394 Jlunza. Xon mydeit B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mun3bl: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. OnTuueckue mprudopbI
Ilpakmuueckue pabomol
###Par#t#l13mepeHrne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosiHusI coOuparoIe JUH3HI (10 CBONCTBY PaBEHCTBA pa3MEPOB MpeaMeTa
1 U300pakeHusl, KOr/ia mpeIMeT pacloio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEJIOMJIEHHUS CTEKJIA.
###Par#t#llccnenoBanne cBOCTBa U300paKEeHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomeld JUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUSL JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJIEHUSI CBETOBOIO Jiydya OT YIJia MaJeHHs Ha
TPaHHIIE «BO3IYX — CTEKIIO»

327 Qusuueckue saerenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 1[BeTa Tell,

' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmea. OYKH, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactui. Ilmanerapras Mopaens

' aToMa

4.3 CocrtaB aToMHOTO0 siipa. M30Tomnbl

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 SAnepuble peakiyu. 3aKOHbI COXPAaHEHUSI 3aPsI0BOIO U MaCCOBOTO YMCEN
Quzuueckue s6NeHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JIEHCTBUE PAAMOAKTUBHBIX M3Ty4YEeHUN HA OPraHU3M UYeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYabHBIN TO3UMETP, Kamepa

BI/IJ'ILCOHa, AACpHadA OHCPICTHKA




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepadoTaHHOe
[leppikun .M., BanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocsemenue»

» Gusuka: 8-i kmacc: 6a30BBIM YPOBEHB: YUEOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o611ecTBo «I31arenbeTBo
«IIpocBemenue»

» Gusuka: 9-i knacc: 6a30BbIM YpOBEHB: YUeOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppiikun .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKIIMOHEpHOE 0OIIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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