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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO0 H3YyYEHHS
bu3MKN Ha NEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpesesieHue yueOHOro MaTepuana
1o rojiaM o0ydeHus (1o Kjaccam), mpejaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEAMETHOIO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ UENTbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU pabouell porpaMMBbI 10 y4eOHOMY TIPEeIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (U3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYyYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubojee SICHbIC
o0Opa3Ipl MPUMEHEHHsI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHWM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe Y 00y4Jaronuxcs.

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

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,;

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOJTY4CHHS BHIBOJIOB.

[lenn wsyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeabHbIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, peaU3yrONIUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKEe HAYYHOI'O MUPOBO33PEHHUS KaK pe3y/IbTaTa H3yUCHHUS OCHOB
CTPOCHUS MaTepUH U (PyHIaMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEILHOCTH, CBSI3aHHOW ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHne 3HAHUM O  JAUCKPETHOM CTPOCHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYE€THBIX 3alady ¢
UCITIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIMEN (PU3NUECKOTO COJEPIKAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOIN HAyKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 yaca (3 gyaca B Helelo).

[Ipennaraemepiii B mporpamMmmMe no ¢Gu3MKe MnepedyeHb JadbopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka o mpupone. fABieHus npupoapl. OUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SABJICHHUN C TOMOIIBIO MOJIEEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. ®usuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI ASEHUS MIKaJIbl U3MEPUTEIBHOTO TpUdopa.
2. M3mepeHnue pacCTOSHUMN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapykKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne yactui BemlectBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe naBmwxkenue, nauddysus. B3anmomelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHMS.



2. Habmonenue muddysun.
3. HaGmionenue  siBieHUN,  OOBSCHSIOMIMUXCS  NPUTHDKCHUEM WU
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUUHU. 3aKOH HMHEPLUUHU. B3amMmopaeicTBHE TeNl KaKk NPUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTy. Cuila TsKecTH Ha Jpyrux mianerax. Bec rena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIb)KEHUS U TpEHUE NOoKosl. TpeHue B MpUpoe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpoCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTU MPHU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJAECHCTBUIO TEIL.
6. CnoxxeHue CuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs OpycKa WIM IIapHKa I10
HaKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
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
BO3nymrHOW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacT Tea

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABAaHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEIICIIEHUE €€ TPY30MOABEMHOCTH.
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Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[lpocThle MexaHW3MBI: pbryar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbruara. [[pumeHeHune mpaBuiia paBHOBECHSI pbIdara K 0J10Ky. «30J70Toe



npasuiio» Mexanuku. KI1JI nmpocTteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yCinoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TemuioBbie iBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIOBOE paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKECHHS
yacTull. BHyTpeHHsiss sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpruu:
TerIonepeaavya u CoBepIieHne padboThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KomnuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryloBoro Oananca. IlmaBineHue w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenmne. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JIaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOpPaHusl.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKEHHSL.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMaurMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaNIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3ayXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIMJITMHIPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DdiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsiaoB. Bs3aummopeictehe
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU AEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIM JIEKTPUUECKUMN 3apsi.
Crpoenne aroma. IIpoBogHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOro TOKa (TEIMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHoe U apaiieibHOE COEAUHEHHUE IIPOBOJHUKOB.

PaGora u MoOIIHOCTH 3JE€KTpUYEcKOoro Toka. 3akoH Jxoymns—Jlenna.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MarautHoe moje 3€eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emute. OnbIT
Opcrena. MaraHuTHOE 1OJIE NEKTPUUYECKOTO TOKA. [ [puMeHenne aneKkTpoMarauToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
IIOCTOSTHHOTO  TOKa. VCmoyib30BaHME  DJIEKTPOJBUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.

DIIEKTPOreHEPaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pozna 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHAYKLHS.

3aKOH COXPAHEHMS JIEKTPUUECKUX 3apsAI0B.
[IpOBOTHUKH U AUBIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B HKUJKOCTH.

11. 'a30BBI1M pa3psa.

12. I3MepeHune CUitbl TOKa aMIIEpMETPOM.

13. I3MepeHune 3JIEKTPUUECKOTr0 HAIIPSKEHUS BOJIBTMETPOM.
14. PeocTar 1 MarasuH CONPOTHUBIICHUMN.

e Al A

15. B3auMo1ercTBUE NOCTOSTHHBIX MAarHUTOB.
16. MonennpoBaHue HEBO3MOKHOCTH PA3IAEIEHUS ITOI0COB MarHuTa.
17. MonenupoBaHue MarHUTHBIX [1OJIEH TOCTOSIHHBIX MAarHUTOB.



18
19
20
21
22
23
24

25

. OneIT Dpcrena.

. MarauTHoe noJie Toka. DIeKTPOMarHur.

. JleicTBME MarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIIb TIOCTOSIHHOTO TOKA.

. UccnenoBanue sIBICHUS 3JEKTPOMArHUTHOW MHIYKITUH.

. OnbiTel Dapanes.

. 3aBUCUMOCTb HaIlPaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBCHMSI.

. DIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

A O

10.
11.

12.

13.

14.

15.

16.
17.

18

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOrO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryiupoBaHue CUJIbl TOKA.

N3mepeHue u peryJiupoBaHue HaIPSKEHUS.

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

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro [JIMHBI, IUIOMAAU IONEePEYHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jis CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHECHUHN
U pa3JieJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
. I3yueHue neicTBUSI MAarHUTHOTO TOJI1 Ha TPOBOJHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboThl SJIEKTPOABUTATENS.

20. U3mepenue KII/ a51eKTpoaBUTaTeNnbHOM YCTAHOBKH.

21. OnbITBI TIO MCCJENOBAHUIO SIBJIEHUS SJEKTPOMArHUTHOW WHIYKLIHH:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHWS M HAIpPaBICHUS WHIYKIIMOHHOI'O
TOKa.

9 KVIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JaBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHHOe nBrokeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh u meperpysku.

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

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.
1. HaGmroneHne MeXxaHM4YECKOTro JIBM)KEHUS T€a OTHOCUTENIBHO Pa3HBIX Tel
OTCYETA.

2. CpaBHeHHE MOyTel M TPACKTOPHUHA ABMKEHUS OJHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. HM3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOIUHEUHOTO IBUKEHUS.
HccnenoBanrie Npu3HaKoOB PaBHOYCKOPEHHOTO JIBUXKEHUSI.

5. HaOmroneHue nBUKEHUs Tea MO OKPYKHOCTH.



8.
9.

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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

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 B3aUMOACUCTBUH TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TET.

CoxpaHeHue UMITYJIbCA IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJbca MPHU a0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPIHH MPU JABHKEHUU Tella MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBMIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HaKJIOHHOM ITUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JIBMKEHHHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palOOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TIOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPaHECHUS SHEPTUH.

Pa3zxen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koieOaHus.  BpHyXkzaeHHble — KojeOaHusa.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHblE M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOoHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmrogenue xoneOaHUM Tell MOJ JEHCTBUEM CHJIBI TSOKECTH U CHIIBI
YIOPYTOCTH.

Habmroienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYCTHYECKUIN PE30HAHC.

AN i

Jlabopamopuwie pabomul u onvimaul.
1. Onpenenenue dYacTOTHI W TepHoja KoJieOaHUW MaTEMaTUYECKOTO
MasiTHUKA.
OnpeneneHne 4acTOThl U MEPUOAA KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTHU TIepHOJia KOJIeOAHM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU Mepuoa KOJIeOaHW MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJIeOaHUN I'py3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIHE  3aBHUCHMOCTh  Tepuoja  KoJjeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO IMaJICHHUS.
Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMAarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BoJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
2. BoJiHOBBIE CBOUCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHus: Connua u Jlynel. Otpaxenue cera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

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

JInnza. Xop ayyen B inH3e. OnTudeckas cucrema (poToarnmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tomy4yenune n300paxxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun gevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mongens riasa.

11. Pa3noxxeHue 06€y10ro cBeTa B CIEKTP.

e A

12. Ilonydyenue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. WMccnenoBanue 3aBHCHMMOCTH YIJIa OTPAXXEHHUS CBETOBOrO Jyya OT yria
najieHusl.
N3yuyeHue xapakTepucTuK U300paxKeHus MpeiMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jy4a OT yIJia
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.
[TonyueHnne n300paskeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Omnpenenenue GOKyCHOTO pACCTOSTHUSL U ONTHUYECKOW CUJIbI COOMparoNIei
JIMH3BI.

6. OIBITHI N0 Pa3I0KEHUIO OEJI0ro CBETa B CIIEKTP.

7. ONBITBI MO BOCHPUATHIO IIBETa MPEAMETOB MPU HUX HAOIIOJECHUH 4Yepes
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u NnoryiomeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3ortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpruM. Peaknuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas sHepreruka. JleMCTBUS pPagUOAKTUBHBIX H3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CrHeKTpbl U3Iy4YEHHUs U MOTJIOIIECHHUS.

2. CHekTpsl pa3InyHbIX T'a30B.

3. CnekTp BogoOpo/a.

4. HaOmoneHnue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka MOHU3UPYIOIINUX U3ITyYECHHM.

6. Perucrpanus nsirydeHus: IpUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOmroneHue CIUIONIHBIX U TMHEHYaThIX CIEKTPOB U3ITYUEHUS.

2. HMccrnenoBaHue TPEKOB: M3MEPEHUE SHEPTHMM YACTHUIBI [0 TOPMO3HOMY

nytH (1o dpotorpadusim).

3. W3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATH3alu1
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU U3YyYEHUHM BCEro Kypca (PU3MKH, a Takke A MOJATOTOBKM K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBII TpeIMeT.

[Ipy M3y4eHU AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHMS, TPUMEHSS TMOJyYEHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jiea peaanu3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBINOJHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pAacro3HaBaTh M HAYYHO OOBSICHSTH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HambOoJee Ba)XKHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyyaromierocs OyayT cpopMUpOBaHBI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaXKHEHIIEH COCTABIISIOIIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30IacHOro TIOBEJIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKHUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUU MPaKTUYECKUX 3ajlady (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHUIO MTPOPECCUid, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00AIBHOTO XapakTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M TNPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTUUYECKYIO
JIEATEIILHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTpEMJICHUE aHAJIU3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBUN C Y4YETOM BIIMSHHMS HA OKPYXAIOLIYyI Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBuA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHbIE TMPU3HAKK OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBECHHBIA MPHU3HAK KJIACCHU(PUKAIIUHA, OCHOBAHHMSI IJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh NPHYNHHO-CJICJCTBCHHBIC CBS3M IPH W3YYCHHH (DU3MUYCCKUX
SIBJICHHI M TTPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yaeOHo pu3mueckoii 3a1a4u
(cpaBHCHHE HECKOJIbKMX BapHAaHTOB pCIICHHs, BBIOOp Hamboee
TOJIXOJISIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(}OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, UCCIICIOBAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUSI 00 UX PAa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nnopmanueii:

MPUMEHSTh Pa3TUYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JaHHBIX C y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATh peEIIaeMbIe 3aJadydl  HECIOKHBIMHU
CXeMaMH, TharpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IaeMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXACHUS C CYXJACHHSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh PA3IMYNE M CXOACTBO IMO3HIIH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHON JI€ATEIbHOCTH, OPraHU30BbIBATh JEHUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU AEUCTBUSA C IPYTUMH YICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJIOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluu U Mpejiararh miaH e€ n3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHUsS])) PEe3yJIbTaToOB
NesTEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKOro HUCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY NPU pElIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUUYECKHE  SBJICHMUS,
HaAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEWHOE), TPAaeKTOPHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmauus  (ympyras, — IUIAaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOM OCHIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, NEUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluard B
TeJe 4YeJ0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHMI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3UYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSA CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Tea, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHuuyeckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOoJIe3HOr0 JEHCTBUS MEXAHU3MOB, KHHETHYECKas W
MOTEHUUAJIbHASL JHEPTUsi), MNPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONb3YEMbIX BEJTUUHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTHh TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CWII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWiIO paBHOBecUs phiuara (0J10Kka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, MOJICTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE Ui PEUIeHUs 3a/1ad, OLIEHUBATh PEATUCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJAWTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH TPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJA CONPUKOCHOBEHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOJTYYEHHONM 3aBHCHUMOCTH (DM3MYECKUX BEIHYMH B BHUJE



NPEIJIOKEHHBIX TaONHI U TpaduKOB, AeNaTh BHIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, KOd(D(PUIMEHT TMONe3HOro  JEWUCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MPUMEpPHl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPY KAIOIIEH Cpeie;

OCYLIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOMU;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECypChI
cetu MuTepHer, BiageTb MNpuéMaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHCclie IMyOJIMYHO JIeJaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOESKTOB WIIN
y4eOHBIX HCCIEIOBAaHUM, IPU ITOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUUHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIUEN;

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  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI JHEPIUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, SIEKTPUUECKOE I10JI€, MPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pa3nuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUEe, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIPHBIE SIBICHMS, UCIIApEHUE,
KOHJICHCAMs, IUIABJIECHUE, KpHUCTAJUIM3aluus (OTBEpAEBAaHUE), KUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3ITyYEHHE),
ANEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs! WHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBJIEHUS B IPUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS AJIs )KMU3HU Ha 3emIie,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBIICHU;

ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTHsl, KOJINYECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTABIICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUM 3apsi/l, CUJia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYWH, 0003HAUYECHUS U €IMHULIBI (PU3NYECKUX BEJINYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa I yyacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHUYECKOE BHIPAXKCHHUE;
OOBSICHATH (PU3MUECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUM,
(bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCTOJIB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MNP [OMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE WCCIICOBAHUS, BBIICIATH
MpOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAJIOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX T[IOJE€H TMOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIe MPEATNOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYUH, CPABHUBATh PE3YJIbTATHI
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEYEHMS U YJEIBHOIO COIPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEpPEHUs, Clenysl MPEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(PUKOB, 1€TaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh  BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, paboTra W
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYEHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEWCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NapOBasi TYypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM DSHEPTUHU, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENend ¢
MOCJIEOBATENBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIENEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHS 3I0POBbS U COOIIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEUYMBON HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy GU3NUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMM KOHCHEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM YKCJIe MyOJINYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
U3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEANTH 32 BBINIOJHEHUEM IJIaHA JACUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTD TPYIIIbI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTEeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHS, OTHOCHUTEIHBHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, mnjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUsI W TOTJIONMEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKEHHE, CBOOOIHOE
najicHUE TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
T€JI, PEAKTUBHOE JIBIKCHUE, KOJIEOATEIHbHOE JBMKCHHE (3aTyXaromiue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBHUKEHUE, OTPaKEHUE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEJI0ro CBEeTa 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 (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETAa TeJ,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JIyYd, PaJUOAaKTHUBHOE H3IyUYCHHE
OPUPOAHBIX MHHEPANOB, JEHUCTBHE pPANAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BeIUYUHBI (CpEeIHSAsI M MIHOBEHHAs CKOpPOCTh Tejla MpH
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEpEMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YIPYTrOCTH, CUJAa TSAKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUMANbHAs HHEpPrus Teja,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTHUSL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBETa, IMOKa3aTeilb IMPEJIOMJICHUS Cpebl), IPU OMNHCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YMCEN
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMI ),
UCIIOJNB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIlIEHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUIHOCTH MOTYYCHHOTO 3HAaYCHHS (PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MOMOIIU
(¢u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHME HCCIIEOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh HOpPSIKA
NPOBEJCHUS  HMCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKMHHOTO
MasiTHUKa OT MAacChl I'py3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJIC€OaHUH, MPSIMOJIIMHEMHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)ke€HHsl IpeaMera B coOuparomien
JUH3€e, HAOJMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3ITy4YECHMS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30bITOUHOro Habopa
000pyIOBaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HaYeHUe u3MepseMoil BeauuMHbl ((POKyCHOE paccTosiHHe
coOuparoiell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)XKCHMHM 0€3 HadJallbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakK€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPAThH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBHCHUMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, MKECTKOCTb MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHONW WHCTPYKIIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MTOTYUCHHBIC PE3YIbTAThI ¢ YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKA, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, TUTaHeTapHas MOJIeNTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHUCIE:
CIUAOMETp, JATYMKH TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaXx (PU3NYECKHX SBIEHUW W HEOOXOoauMble  (PU3NUYECKHE
3aKOHOMEPHOCTH,

HCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
perieHnr  y4eOHO-TIPAKTUYECKUX — 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300paKEHUI B MJIOCKOM 3€pKaJie U COOMpAroIeH JTUH3E;
NPUBOJUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWK B TIOBCCIHEBHOM
KU3HH NI obecriedeHust 0€30MacHOCTH Tpu oOpaIreHu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 37J0POBbS 1 COOTIOCHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIOIIeH cpele;

OCYIICCTBJIATh TOUCK WHGpOpMAaMK (U3HNYECKOTO COJICpPKAHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI IIOMCKOBBINA 3apPOC, HAXOAHUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYICHHONW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHusl HPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAOLIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 Bubmiorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 1 bubmorexa HOK
) yd A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CTpoeHUe BelllecTBa 1
p H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 Mexanuueckoe OBMKECHHE 3 nommorexa IO

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiabl. 3apsHKeHHbBIE Tea 7 1 bubnunoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps:/m.cdsoo.ru/7f418 ] ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHn4eCKOe IBH)KCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aumMoneiicTBue 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
Wroro no pazaeny 40
Pa3znea 2. MexaHnueckHe K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
RAHITICCKHC BOTBI. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

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

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPaHEHHUS CBETA 6 2 bubmmorexa [TOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! ! 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
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo yacos DJIeKTPOHHbBIE
uugposbie
Nen/m Tema ypoka Kontpoannbie IIpakruueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| ®du3nka — Hayka o Inpupoje. SIBlIeHus IpUpoabL. |
Du3nvecKue sIBICHUS
) MexaHuueckue, TeII0BbIE, SEKTPUUECKUE, |
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 Ou3nyecKue BEIINYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepeHue reMieparypsl Ipu
4 IIOMOIIY XUJKOCTHOT'O TEPMOMETPA U JaTYuKa 1 1
Temrneparypsl"”
Kak ¢u3snka u gpyrue ecTeCTBEHHbIE HAYKU U3Y4alOT
. bubnuoreka [{OK
5 npuponay. EcrecTBeHHOHAYy4YHBIN METOT TO3HAHUA. 1
. . https://m.edsoo.ru/ff09f72a
Ornucanue PU3NYECKUX SBIECHUN C TTOMOIIBIO MOJIEeH
VYpok-uccnenosanue "lIpoBepka runoTe3sl: 1anbHOCTh
6 oJIETA IAPHUKA, MYIIEHHOIO0 TOPU30HTAIIBHO, TEM 1 1
OoJpliie, 4eM 0oJIbIlle BHICOTA ITycKa"
7 CrpoeHnne BemectBa. ONBITHI, JOKa3bIBAIOLIUE | bubmmnoreka HOK
JHUCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0Oa
but6mmoreka [IOK
8 JIBM>KeHME YacTUIl BENECTBA 1
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMNbITH 110 HAOIIOICHUIO 1 1
TEIJIOBOTO PACHIMPEHHUS Ia30B»
10 ArperaTHble COCTOSIHHS BEIIECTBA 1




BzanmocBs3b MCXKOY CBOMCTBaMH BCIIECTB B PAa3HbIX

11 arperaTHhIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM bubmmorexa [JOK
. https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Ckopocts. EAMHHLE CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nyTtu 1 BpeMeHM IBH>)KEHUS buGnuorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. 3akoH unepuuu. B3anmonericTeue tein Kak bubmmoreka [JOK
NPUYUHA U3MEHEHUS CKOPOCTHU JIBUKEHUS TET https://m.edsoo.ru/ff0a0c10
16 IInorHoCTE BemecTBa. PacueTr Maccel u 00beMa Teja o bubnunoreka LIOK
€ro IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHne mioTHOCTH
TBEPIOTO TEJIA»
18 Pemenue 3amau mo teme "IInoTHOCTE BemiecTBa" bubnuorexa [IOK
https://m.edsoo.ru/ff0al23c
19 KontponbHas pabora "MexaHn4eckoe JBHKEHUE.
Macca, mIoTHOCTB"
20 Cuia Kak XapakTepucTuKa B3aumoierctus Ten. Cuna
ynpyrocty. 3akoH ['yka
Jlaboparopnas pabota «M3yueHne 3aBUCUMOCTH
21 pacTspkeHus (aeopmanii) NpyKUHbI OT MPHIIOKEHHOM
CHUITBD
22 SABnenue Tarorenus. Cuna TsHKECTU
o CBs3b MEKy CUJION TSKECTH M Maccoil Tena. Bec tena. but6mmorexa [IOK

Permrenne 3agau mo reme "Cunna tsoxect"

https://m.edsoo.ru/ff0al778




o4 Cuna TsKeCTH Ha Ipyrux mianetax. @uznueckue bubnmnoreka HOK
XapaKTEPUCTUKHU ILUIAHET https://m.edsoo.ru/ff0al502

bu6nuoreka [IOK

25 Nsmepenue cui. JluHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK

26 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

7 Ciio)xeHue IByX CHJI, HalPaBJICHHBIX MO OJTHOM MPSMOM. bubnmnoreka HOK
PaBHOelicTBYIOIIIASA CHIT https://m.edsoo.ru/ff0ala70

28 Pewenue 3amau no reme "PaBHonelicTByromas cui”

79 Tpenue cKoJIbKEeHUs U TPEHUE TOKos1. TpeHue B bubnnorexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3ydueHne 3aBUCUMOCTH CUJIbI

bubmuoreka [IOK
30 TPEHUS CKOJIbKEHHUS OT CHJIBI JIABJICHHS M XapakTepa
. https://m.edsoo.ru/ff0alcc8
COIMPUKACAIONIUXCS TTOBEPXHOCTEH»

31 Pemenue 3agau Ha onpenieneHre paBHOACHCTBYOIIEH
CHJIBbI
Pemenue 3amau mo remam: «Bec Tenay, «['padudeckoe

32 n3oopaxkenue cuiy, «Cuibly, «PaBHONEHCTBYIOMAS bubnuorexa [IOK

p ’ ’ 1o https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas pabota mo Temam: «MexaHU4ecKoe
33 JIBHIKEHHEY, «Macca, INIOTHOCThY, «Bec Tenay,
«I"paduueckoe nzodbpakenue cui», «CUIbI»

34 JaBnenue. CriocoObl yMEHbBIIICHUS M YBETHUCHUS bubmuoreka [IOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6

35 JlaBrienue ra3a. 3aBHCUMOCTD JIaBJICHUS Ta3a OT but6mmorekxa [IOK
00BbéMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376

36 [Tepenava naBneHus TBEPABIMH TEJIAMHU, KUIKOCTIMU U bubnunorexa LIOK

razamu. 3axoH [lackans

https://m.edsoo.ru/ff0a25b0




HaBJ’ICHI/IC B XKXUJIKOCTH U Ira3€, BBI3BAHHOC ,HCfICTBHeM

bu6nmoreka [IOK

37 CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
18 Pemenue 3amgad no reme «/lapieHue B )KUJIKOCTH U Tra3e. bubnuorexa [JOK
3akoH Ilackans» https://m.edsoo.ru/ff0a2826
Bu6mmotexa [JOK
39 Coobmaromptecs cocya https://m.edsofru/ff0a2970
. bubmmoreka [JOK
40 Pnapapsmireckuit pece https://m.edsofru/ff0a3 136
41 Manometpsl. [TopiiHeBoOM KUAKOCTHBINA HAcOC
Atmocdepa 3emin. [IpudnHbI cymecTBOBaHUS
4 BO3yLIHOW 000104KH 3eMJIH. 3aBUCUMOCTD bubnuoreka [IOK
aTMoc(epHOTro JaBJICHUS OT BHICOTHI HAJl yPOBHEM https://m.edsoo.ru/ff0a2b5a
MOpst
43 Bec Boznyxa. ATMochepHOe TaBlieHre ngg;ff:;igﬁ/lﬁfoa%sa
44 Nsmepenne armocdeproro napnenus. OnbIT bubnnorexa [JOK
Toppuuennn https://m.edsoo.ru/ff0a2da8
45 3aBUCHUMOCTBH aTMOC(EPHOTO ABJICHHS OT BBICOTHI HaJI bubnmnorexa [JOK
YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
46 Bbapomerp-anepous. AtmocdepHoe naBiieHue Ha bubmmnoreka HOK
pa3iInYHBIX BBEICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amau mo reme "AtMmochepHoe naBienue"
43 JlelicTBue ®KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX bubmuoreka [IOK
Teno. ApXuMe0Ba CHiIa https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota «OmnpeeneHne BhITATKABAIOIIEH
49 CHJIBI, ICKCTBYIOIIEH Ha TEIIO, MOTPYKEHHOE B brbmorexa [OK

KUIOKOCTH»

https://m.edsoo.ru/ff0a33fc




JlaboparopHas padota o teme «ccnenoBanue

50 3aBHCHUMOCTH Beca Tejia B BojIe OT 00bEéMa 1 bubmmorexa [JOK
: A https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TeJIay
bu6nmoreka [IOK
51 [1naBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota "KoHcTpynpoBaHue apeoMeTpa
52 WJIM KOHCTPYUPOBAHUE JIOJIKHU U OIIPEACIICHUE €€ 1
Ipy30n0bEMHOCTH"
Pewenue 3anau no remam: «llnaBanue cynos.
53 BosnyxomnaBanuey, «/laBienue TBepabIX TEI bubmorexa LIOK
yX N ’ p ’ https://m.edsoo.ru/ff0a3654
AKUIKOCTEN U Ta30B»
bubmmoreka [JOK
54 Mexanunyeckas padbora 1
https://m.edsoo.ru/ff0a3{82
bubnuoreka [{OK
55 Momnocts. EquHuie MOIHOCTH
. A H t https://m.edsoo.ru/ff0a3{82
56 VYpok-nccnenosanue "Pac4€r MOIIHOCTH, pa3BUBAEMOM |
IIpHU OABEME 110 JeCTHULE"
57 [Ipoctele Mexanu3msl. Peryar. PaBHOBecHe cuil Ha
phIuare
KonTponbHas pabota mo Teme «J{aBneHue TBepabIx Tel,
58 XKHUAKocTe! U razoBy» / Beepoccuiickasi mpoBepodHas
paborta
PezepHblit ypok. Pabota ¢ Tekctamu 1o teme
59 «JlaBienue TBEPABIX TN, J)KUIKOCTEH M ra30By / bubnnorexa [IOK
N P ’ https://m.edsoo.ru/ffOadffe
Bcepoccuiickas nmpoBepouHas pabota
60 Prruaru B Texuuke, ObITY U nipupoje. Jlaboparopuas 0.5 bubnuoteka [JOK

pa60Ta «ccnenoBanue YCJIOBI/Iﬁ PaBHOBECHUS pbIyara»

https://m.edsoo.ru/ff0a478e




61 Pemenue 3agaud no reme «Y clioBUSI paBHOBECHS | bubnuorexa [JOK
peryara https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBUs MEXaHU3Ma.

62 JlabopaTtopHas padorta «M3mepenue K11/l HaknonHOM 1 0.5
IJIOCKOCTH

" " bubmmoreka [JOK

63 Pemenue 3amaua mo treme "Pabora, momuocts, KIT/] 1 https://m.edsoo.ru/ff0a4c48

64 Mexannueckas sHeprusi. Kunernueckas u | Bu6mmotexa [JOK
MOTEHIMAIbHASA JHEPT U https://m.edsoo.ru/ff0a4252

65 3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIUU 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a4360
YPoK-3KCIIEpUMEHT 0 TeMe "DKCIepUMEHTAIBHOE
66 orpezesieHue I/Ij’;MCHGHPI)I KUHETUYECKOU U | !
MOTEHIIUAIBLHON YHEPTHH MPU CKAaThIBAHUU TeEJa O
HAaKJIOHHOM TUIOCKOCTH"

67 KonTponbnas padora no tTeme «Pabora 1 MOITHOCTb. |
DOHeprus»

68 PezepHblit ypok. PaGota ¢ TekcTamu 1o teme | bubmuoteka [IOK
"MexaHnueckoe IBHKeHHue" https://m.edsoo.ru/ff0adec6d

69 PezepHblil ypok. Pabora ¢ Tekctamu no teme "Pabora. |
MomnocTb. DHeprus"
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8 KUIACC

Kosnu4yectBo yacos DJIEKTPOHHbBIE
uugposbie
Nen/m  Tema ypoka Konrpoabnsie IIpakrHyeckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON | bubmmoreka [JOK
TEOPUU U UX ONBITHBIE IIOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, JKUJIKOTO M Ta3000pa3HOTO | bubnunoreka LIOK
COCTOSIHUI BEIIlECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUH BEIIECTBAa HA OCHOBE 1
IIOJIOKEHUH MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH
bubmuoreka [{OK
5 Kpucrammmieckue u amopdHbIE Tena 1
https://m.edsoo.ru/ff0aS800
6 CmauuBanue ¥ KanwuisipHOCTh. [loBepxHOCTHOE | bubmuoreka [IOK
HaTsKEHUE https://m.edsoo.ru/ff0a5530
bu6nunorexa LIOK
7 TermoBoe paclIMpeHne U CokaTue 1
https://m.edsoo.ru/ff0a5a26
g Temmneparypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTHIO |
TEIJIOBOTO ABMYKEHUS YaCTHI]
9 Buytpennsist sHeprust. CriocoObl H3MEHEHUs | bubmmnoreka HOK
BHYTPEHHEHN DHEPrUn https://m.edsoo.ru/ff0a5c60
bu6muoreka [JOK
10 Bunae! rerionepenaun 1 a

https://m.edsoo.ru/ff0a6412




Ypok-koupepenius "IIpakTnyeckoe UCIOIb30BaHUE

11 TEIJIOBBLIX CBOMCTB BEIIISCTB U MaTEPUAJIOB B I[EIIX bubnmnorexa HOK
" p https://m.edsoo.ru/ff0a65c0
AHEProcOepexReHUI
12 KonnuecTBO TEILIOTEL. Y AenbHas TEINIOEMKOCTE Bubmaorexa ITOK
' https://m.edsoo.ru/ff0a6976
13 YpaBHenue TerioBoro 6ananca. TemmooOMeH u bubnmnoreka HOK
TEIIOBOE PABHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHuas pabota "VcciienoBanue sBICHUS
14 TEIUI000MEHa IPU CMEILIMBAHUM XOJIOLHON U ropssyei buGnuorexa [IOK
R p p https://m.edsoo.ru/ff0a6a98
BOJBI
PacueT konnu4uecTBa TEIJIOTHI, HEOOXOIUMOTO IS
15 HarpeBaHus TeJa U BBIICISIEMOr0 UM MpU
OXJIAKIECHUN
16 JlabopaTtopHast pabota "Onpezaenenue yaeabHON bubnnorexa [JOK
TEIJIOEMKOCTH BerrecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUINBA. Y IenbHas TEIUIOTA CTOPAHUS bubnuorexa [IOK
P e P https://m.edsoo.ru/ff0a7b5a
18 Konrtponsnas padora " Tennossle siBneHus"
19 ILnaBnenue n 0TBEp/IeBaHNE KPUCTATUTMYECKHUX TEIT. bubmuoreka [IOK
VY enpHas TeI0TAa IJIaBICHUSI https://m.edsoo.ru/ff0a71d2
20 JlabopaTtopHast pabota "Onpenenenue yaeabHON bubnmnorexa [JOK
TEIUIOTHI IIIaBJIEHU Ibaa" https://m.edsoo.ru/ff0a72fe
bu6nunorexa LIOK
21 ITapooOpasoBanue u kouaeHcanus. Mcrmapenue
p p a1 8 p https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napoodpazoBaHus U
bubnunorexa LIOK
22 KOH/JIEHCAllUU. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS

OT aTMOC(EepHOTO JTaBIECHUS

https://m.edsoo.ru/ff0a786¢




Bnaxnocts Bo3ayxa. Jlaboparophnas pabota

bu6nmoreka [IOK

23 .
"OnpeneneHre OTHOCUTEIBHOM BIaKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
24 Peuienue 3aiad Ha onpeeseHrue BIaXKHOCTH BO31yXa
)5 [TpuHnmnBl paboTHI TETIIOBLIX ABHUrateneii. [laposas
TypOuHa. [[Burarens BHyTPEHHETO CrOpaHUs
26 KIIJI renmoBoro auratess. TenaoBble IBUTAaTEeIN U bu6nmoreka [IOK
3alUTa OKPYKarolel cpeibl https://m.edsoo.ru/ff0a7c7c
7 3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B
TEIJIOBBIX IMTPOIIeccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
28 "TerutoBble siBieHUs. MI3MeHeHre arperaTHbix bubmmorexa LOK
. ' " P https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BellecTBa
29 KoHnTtpoisbhas padora mo teme "V3MeHeHne bubnnorexa [JOK
arperaTHbIX COCTOSIHMI BemecTna' https://m.edsoo.ru/ff0a86ae
30 DnekTpu3anus Ten. /[Ba posa SIeKTPUIECKUX 3apsiioB
31 VYpok-uccnenoBanue "DneKTpuU3aius T HHIYKIIHESH
U TIPU COTIPUKOCHOBEHUH"
32 BsaumonelicTBue 3apsHKeHHBIX Te. 3akoH KyinoHa bubnuorexa [IOK
P ) Y https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsxeHHOCTh
33 3JIEKTPUUECKOTO TT0JIs. IIpHHIUIT Cynepno3uIIfu bubmorexa LHOK
p = p ynep https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX TOJIeH
34 Hocurenu snekTpuueckux 3apsiioB. DJIEeMEHTAPHBII
3apsia. CtpoeHue aTtoma
35 [TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS bu6muoreka [JOK
3JIEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
36 Pemienue 3a1au Ha npUMEHEHUE CBOMCTB bubnunorexa LIOK

OJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru/ff0a90cc




37 DJIEKTPUUYECKUH TOK, YCIOBHUS €0 CYIIICCTBOBAHUA. bubnmnoreka HOK
HcToyHuKH 37€KTPUYECKOr0O TOKA https://m.edsoo.ru/ff0a95a4
38 JlercTBHUS DIIEKTPHUYECKOTO TOKA bubmorexa OK
P https://m.edsoo.ru/ff0a96b2
39 VYpoxk-uccnenopanue "JleiicTBUE JIEKTPUUECKOTO 1
0JIs1 HA IPOBOJIHUKU U AUAIEKTPUKHU"
40 DJIEKTPUUYECKUI TOK B METAJIAX, )KUJIKOCTAX U ra3ax bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0a9838
41 DJleKTpUyecKas Lelb U €€ COCTaBHbIE YaCTH
4 Cuna toka. JlaboparopHas pabdora "VM3mepenue u 0.5 bubnnorexa [JOK
peryIMpoBaHKe CHIIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
" bubnnorexa [JOK
43 JlaboparopHas paboTta "M3MepeHue u peryaupoBaHue 0.5
" https://m.edsoo.ru/ff0a9¢e14
HAIPSDKEHUS
44 CornpoTHBiIeHUE MPOBOAHUKA. Y ICIBHOE bubmmoreka [JOK
COIIPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast paboTta "3aBUCUMOCTH JIEKTPHUIECKOTO
45 COTIPOTHUBIICHUS POBOJHHUKA OT €T0 JJTUHBI, TIOIIA N 1 bubmmorexa [TOK
P P . ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYCHHS U MaTepuasa
46 3aBHCUMOCTB CHJIBI TOKA OT HanpsikeHus. 3akoH Oma bubmmnorexa LIOK
JUIS yYacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaboparopHas paboTta "HccrnenoBanue 3aBUCHIMOCTH
47 CHUJIbI TOKA, UYIIETO Yepe3 pe3UcCTop, OT | bubmuoreka [IOK
CONPOTUBIICHUS PE3UCTOPA U HAIPSKECHUA Ha https://m.edsoo.ru/ff0aa04e
pesucrope”
43 [TocnenoBarensHOE M MAPATIICIIBHOE COSTMHEHUS

IMPOBOIHUKOB




JlaGopaTtopHas pabota "IIpoBepka nmpaBuiia CJI0KEHHS

49 HaIpsHKEHUH TIPU MTOCIEA0BATEIbHOM COCIMHEHUN bubmmorexa [JOK
p P " https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
50 JlaboparopHuas padota "IIpoBepka npaBusia ajsi CHUIIbI bubmmoreka [JOK
TOKa P NapajuieIbHOM COCIMHEHUH PEe3UCTOPOB" https://m.edsoo.ru/ffO0aadle
51 Pemenue 3anay Ha npuMeHeHue 3akoHa OMa s Bbu6mmotexa [JOK
pa3JIMYHOIO COEAMHEHUS [IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
57 PaboTa 1 MOIIHOCTB AJEKTPUUECKOT0 TOKA. 3aKOH bubnmnoreka HOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
53 JlaboparopHnas pabota "Onpenenenue paboOTs U bubmmoreka [JOK
MOIITHOCTH 3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
54 DIIEKTPUUYECKHE TN U MOTPEOUTENN AIEKTPUIECKOM bubmmoreka [JOK
sHepruu B ObITy. KopoTkoe 3aMbIkaHue https://m.edsoo.ru/ff0ab660
55 [TocTostHHBIE MATHUTHI, X B3aUMOJCICTBUE
56 Vpok-uccnenopanue "M3yyeHnue noyien mocTOSTHHBIX bubmmoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
57 MaruauTHoe mosie. MarauTHOE 1oj1e 3eMIIH B €TO bubnuoreka [{OK
3HAYCHHE JIJIS KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
| bu6nunorexa LIOK
58 DNEKTpUYECKHE 3apsabl. 3apsHKEHHBIE Tela U UX
. . . " https://m.edsoo.ru/ff0abd2c
B3aUMOICUCTBUS. [IOCTOSIHHBIN STEKTPUUECKUNA TOK
KonrtponbHas pabora no reme "DnekTpudeckue
59 3apsapl. 3apsHKEHHBIE TeJIa U UX B3aUMOACHCTBHSL. bu6muoreka [JOK
[TocrostHubI anekTprueckuii Tok" / Beepocceuniickas https://m.edsoo.ru/ffO0abea8
poBepoyHas pabora
PesepsHslit ypok. Pabora ¢ TekcTamu 1o Teme
" N . " N but6mmoreka [IOK
60 [MocTosinukI snekTprueckuii Tok" / Beepoccuiickas

poBepoyHas pabora

https://m.edsoo.ru/ff0acdc6




61

62

OmnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO
TOKa MarHuTHOE MoJjie KaTylIKu ¢ TOKOM

HpI/IMeHeHI/IC OJICKTPOMAardiuToOB B TCXHUKE.

JlaGopaTtopHast pabora "M3yueHnue aeicTBus
MarHUTHOTO TOJIsl Ha MPOBOAHUK C TOKOM"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

63

3neKTp OJABHUTIaTC/Ib ITIOCTOAHHOI'O TOKA.

Hcnonb3oBanue 3neKTpoABUTaTeNed B TEXHUYECKUX
ycTpoiicTBax U Ha TpaHcnopre. JlabopaTopHas pabota

"KoHcTpynpoBaHue u u3ydeHue padboTsl
aJeKTpoaBUraTes"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

64

Onpitel Dapanes. 3aKOH NEKTPOMArHUTHOM
uHaykuuu. [pasumno Jlenna

65

66

67

DnekTporeHeparop. CrocoObl MOTydeHUs
ANEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH HA
BO306HOBJI$IGMI>IX HCTOYHHKAX SHCPIruu

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DneKTpUYecKue U MarHUTHBIE ABJICHUA"
KonTposabHas pabora no Teme "DnekTpuueckue u
MarHuTHBIE SIBJICHUA"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acb14

68

69

PesepsHbliil ypok. Pabora ¢ TekcTamu 1o teme
"TensoBbie ABICHUS"

PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme
"MaruutHsbie ABiIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bu6nmorexa [IOK
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9 KUIIACC

Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexanunyeckoe ABuxkeHue. MarepruanbHas TOYKa 1
) Cucrema orcyera. OTHOCUTENBHOCTh MEXaHUYECKOTO | bubmnorexa LIOK
JIBUKCHUA https://m.edsoo.ru/ff0ad474
. bubnuorexa [JOK
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuHelniHoe nprxenue. CpenHss |
Y MTHOBEHHAasi CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. | bubnnorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopocTh NPSIMOJIMHENHOTO PAaBHOYCKOPEHHOTO |
neuxenus. ['paduk ckopoctu
JlaGopatopHnas pabota "OnpezneneHne yCKOpeHus Tena
7 MIPU PABHOYCKOPEHHOM JIBUKEHUU IO HAKIOHHOMN 1 1 bubmmorexa [OK
prp }: p https://m.edsoo.ru/ff0adb18
IIJIOCKOCTH
8 CBoOoauoe nmagenune teia. OnsiTe! [ annnes 1
9 PaBHOMEpHOE IBHKEHUE IO OKpYXHOCTH. [lepuon u | bubnuoreka [IOK
yactoTa oOparienus. JIuHeiHas u yriosas CKOpOCTH https://m.edsoo.ru/ff0ae176
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
bu6mmorexa [IOK
11 [Tepssiii 3akoH HetoTOHA. BEKTOp CHITBI 1
p p https://m.edsoo.ru/ff0ae612
bu6mmoreka [IOK
12 Bropoii 3akon Herotona. PaBHoelicTBy0IIas cuia 1
P a yrom https://m.edsoo.ru/ff0ae72a




bu6mmoreka [IOK

13 Tperuii 3akon Hetotona. Cynepno3unus cui hitps-//m.cdsoo.ru/ff0ac082
14 Pemenue 3agau Ha npumMeHeHue 3akoHoB HeroToHa buGnnorexa LIOK
https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctH. 3akon I'yka Etifjlljrifgsigr(z;;anecaz
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 JlabGopaTopHas padbora «OmpeneneHnue KeCTKOCTH bubnunoreka [HOK
MPYKUHBDY https://m.edsoo.ru/ff0ace28
bubnnoreka [JOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemrenue 3anau no reme «Cuiia TpeHUs» bubnnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue kodppuiueHTa bubnnoreka [JOK
TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ffO0af8be
71 Pewenue 3anau no reme "3akonsl HetoToHa. Cuna bubnuotexa [JOK
ynpyroctu. Cuina tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuia TSHKECTH U 3aKOH BCEeMUPHOTO TSATOTEHUS. bubnmnorexa [JOK
Yckopenue cBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JBIkeHne Tell BOKPYT
23 rpaBUTallMOHHOTO LeHTpa (ColHeYHas cucTeMa).
lamaxtuku"
24 Pemenue 3agau nmo reme "Cusa TSKECTH U 3aKOH bu6mmoreka [IOK
BCEMHUPHOIO TATOTeHUs" https://m.edsoo.ru/ff0af5f8
)5 [IepBas kocmuueckas ckopoctb. HeBecomocTs n bubnnorexka [JOK
IEPErPYy3KU https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MarepuanbHOI TOUKH. AGCOTIOTHO bubnuorexa [IOK

TBEpAOE Tesl0. PaBHOBECHE TBEPAOTO TENA C

https://m.edsoo.ru/ffO0afe36




3aKpeIUIEHHOI OChI0 BpamieHusa. MomeHT cuibl. LlenTp

TAXKECCTU

PaBHOBecue mMaTepraibHOW TOYKH. AOCOIOTHO
TBEpAOE Teno. PaBHoBecue TBEpIOTO TENa €

27 NS
3aKperIEHHONW ocbhio BpamieHus. MomeHT cuibl. LleHnTp
TSKECTH
)3 Pemenue 3anau no reme "MomeHT cuiibl. L{eHTp bubmmoreka [JOK
TsKecTn"” https://m.edsoo.ru/ff0b02b4
79 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME bubnnoreka [HOK
"Mexannueckoe aBrokenne. B3anmonerictsue ten'” https://m.edsoo.ru/ff0b0408
30 KontposbHas padoTa no Teme "MexaHH4ecKoe bubnnoreka [JOK
nBmwxkenue. Bzaumonencraue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. Umnynabse cuiibl. 3aKOH COXpaHEHMSI bubnnorexa [HOK
HMITyJIbCa. YIIPYroe U HEYNPYroe B3auMOICHCTBUE https://m.edsoo.ru/ffOb07fa
1 Pemrenue 3amau no reme "3aKkoH coxpaHeHUS bubnnoreka [HOK
uMmIyinbsca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHus "PeakTuBHOE IBIKEHUE B
IIPUPOJIE U TEXHUKE"
bubnnorexka [JOK
34 Mexanuueckasi padboTa U MOIITHOCTh https://m.edSO(I;.Iru/ffObOa84
35 PaboTa cuibl TsKecTH, CUIIbl YIPYTOCTH U CUJIBI bubnnoreka [JOK
TpeHus https://m.edsoo.ru/ffOb0db8
Jlaboparophnast pabota «Ornpenenenne padoThl CHIIbI
36 TPEHUS IPU PAaBHOMEPHOM JIBH>KEHUU Tella Mo
TOPU30HTAJILHOM MOBEPXHOCTH
37 Cs3b sHEeprun U paboTsl. [loTeHnanbpHast SHEprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM bubnmuotexa [JOK

SHEPrUU

https://m.edsoo.ru/ff0b0c32




39

3akoH COXpPaHCHUA DHCPIUHU B MEXAaHHUKE

40 Jlaboparopnas padota «/3y4ueHre 3aKOHa COXPAHCHUS bubnmoreka [JOK
JHEPrUmn» https://m.edsoo.ru/ffOb12fe
41 KonebaTtenbHOE IBUKEHUE U €T0 XapaKTEPUCTUKU bubmmorexa LIOK
https://m.edsoo.ru/ffOb1858
4 3aryxatomue Konebanus. BeinyxieHHbIe Konebanusl. bubmumoreka [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTUyecKui U NPYKUHHBIA MAsITHUKU
44 VYpok-uccrnenoBanue «3aBUCUMOCTh TIEPHOJIA bubnuorexa [JOK
KoJe0aHui OT )KECTKOCTU MPYKUHBI K MAaCChl TPy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBparnienue sHEPrur IPU MEXAHUUECKUX
KoJ1e0aHusAX
46 Jlaboparopnas pabota «Onpenenenue 4acToTsl U bubnnoreka [JOK
nepuoja KojlebaHui mpyKMHHOTO MasTHUKA» https://m.edsoo.ru/ffOblaec
Jlaboparopnas padota «I[IpoBepka HE3aBUCHUMOCTH
47 nepuoja KonebaHuii rpysa, MOABEIIEHHOTO K HUTH, OT bubmmorexa [OK
https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
43 Mexaandeckre BOTHBI. CBONWCTBA MEXaHHIECKUX bubmorexa [JOK
BOJIH. [Ipo0sibHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHus "MexaHndeckue BOJTHBI B
TBEPOM Teue. CelicMuuecKkre BOIHBI"
50 3Byk. Pacnipoctpanenue n oTpakxeHHE 3ByKa
51 VYpok-uccnenosanue "HabmroaeHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUN
pe30HaHC
53 Ypok-koubepenius "YiabpTpa3Byk U HHGPaA3BYK B bubmuotexa [JOK

MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca




[ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHBI

bu6mmoreka [IOK

54
coxpaHeHus. MexaHndecKue KoJieOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KontposbHas pabota mo teme "3aKOHBI COXpaHEHUS.
Mexanndeckue KojieOaHusl ¥ BOJHBI"
56 DJIEKTPOMArHUTHOE T0JI€. DIEKTPOMarHuTHHIE BOJTHBI bubmmorexa [IOK
P ’ P https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepennus "llIkana 37eKTpOMarHUTHBIX
58 BoJH. Mcronb30BaHue dIIEKTPOMATrHUTHBIX BOJIH IS bubnnorexa LIOK
T | p https://m.edsoo.ru/ff0b2fe6
COTOBOM CBSI3U
VYpok-uccnenopanue "M3yyeHue cCBONCTB
bubmuorexa [JOK
59 ANEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOHIIEHOTO
" https://m.edsoo.ru/ffOb2c6c
TenedoHa
60 Pemenue 3amau Ha onpeeneHNue 4acTOThI U JITTUHBI
ANEKTPOMArHUTHOM BOJHBI
61 DnekTpoMarHuTHas mpupozaa ceeta. CKOpoCTh CBETa. bubnmnorexa [JOK
BosiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
2 Hcrounuku csera. [IpsMoanHeEHOE pacpoCTpaHEHUE bubnmnorexa [JOK
cBera. 3armenust ConHua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3a1a4d Ha bubnuotexa [JOK
IIPUMEHEHHE 3aKOHA OTPAXKEHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA bubmorexa HOK
P ’ p https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
bu6mmorexa [IOK
65 Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAKEHUS B

OIITUYCCKUX CBETOBOJaX

https://m.edsoo.ru/ff0b3c5c




JlaGopaTopHas pabora "lccnenoBanue 3aBUCUMOCTH

66 yTJla IPEeJIOMJICHUS CBETOBOIO JIyya OT YIJIa MaJIeHUs
Ha rpaHuiie "Bo3yx-crekyio""
Ypok-koHpepenius "Mcnob30BaHuE TTOJIHOTO
67 BHYTPEHHEI0 OTPa)KEHHUS: CBETOBO/IbI,
ONTUKOBOJIOKOHHASI CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTHYecKas cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
. bubnnoreka [JOK
69 [TocTpoenue n300paxxeHu B TUH3aX 1
https://m.edsoo.ru/ff0b444a
70 JlaboparopHas padota "Onpenenenue GOKyCHOTO bubnnoreka [HOK
PACCTOSIHUS U ONTHYECKOM CHJIBI COOMparomieit JTMH3bI" https://m.edsoo.ru/ff0b4206
71 VYpoxk-konpepenuus "OnTHUECKUE TUH3OBHIC bubnnorexa [JOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
bubnnorexa [HOK
72 ['na3 xak ontuueckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpok-koupepennus "Jlepexto 3penus. Kax
COXpPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMBITHI But6 OK
nonnoTeKa
74 Herorona. CnoxkeHue CrieKTpaabHbIX 1IBETOB. i
h https://m.edsoo.ru/ff0c0f4c
WCTIEpCHs CBETA
JlaGopatopHnas padota "OnbITH IO PA3I0KEHHIO
75 0enoro cBeTa B CIIEKTP M BOCIPHITHIO IIBETA bubnmnorexa [JOK
MPEeIMETOB MPHU UX HAOIIOIEHUHU Yepe3 I[BETOBBIC https://m.edsoo.ru/ff0cOe2a
¢bunabTpel"
76 VYpok-npakTukyM "BoHOBBIE CBOMCTBA CBETA:

aucriepeusi, uHTepdepeHuus u qudpakuus"




bu6mmoreka [IOK

77 Omnsitel Pe3epdopaa u rutanerapHas Mojieb aToMa hitps-//m.cdsoo.ru/ff0c]12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue u norionieHue ceera atToMoM. KBaHTHI. bubmmoreka [JOK
JIuHeityaTbie CIEKTPhI https://m.edsoo.ru/ffOc144c
20 Ypok-nipaktukym "HalroieHre CrieKTpoB bubnmoreka [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykinonnast Mmoaens bubmorexa HOK
https://m.edsoo.ru/ff0c18ac
83 PanuoakTtuBHbIe ipeBparnienus. 30Tombl bubmmorexa LOK
https://m.edsoo.ru/ff0clal4
24 Pemenue 3amau no reme: "PanuoakTuBHBIC bubnuorexa [JOK
npeBpauieHus " https://m.edsoo.ru/ffOc1bda
85 [Tepuona momypacnana
26 VYpoxk-koHpepenuus "PagroakTHBHBIE U3ITyUEHHS B bubnnoreka [JOK
MpUpoJIe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
%7 SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOTO U bubnuoreka [IOK
MacCOBOI'0 YHCEIl https://m.edsoo.ru/ff0c1c58
28 DHeprus CBA3U aTOMHBIX sifep. CBsA3b Macchl U bubnmnorexa [JOK
DHEPruun https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no teme "SAnepusie peakuun”
90 Peaxiuu cunTesa u nenenus saep. Mcrounmku bubmuorexa [JOK
sHeprun CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepenmus "Anepuas snepreTrka. JleicTBus

PaaArOaKTUBHBIX I/I3J'IyquI/II71 Ha )XMBBIC Opl“aHI/I3MI>I"




[ToaroroBka Kk KOHTPOJBHOU paboTe MO TeEMe

bu6mmoreka [IOK

92 "9 .0 1
JIEKTPOMAarHUTHOE 10JIe "JIGKTpOMaI‘HI/ITHBIe hitps://m.edsoo.rw/ff0c223e
BOJIHBI. KBaHTOBBIC SIBJICHUS
KontponbHas padota mo teme "DIeKTPOMarHuTHOE
93 roJsie. DJIEKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE 1
SIBJICHUS "
o4 [ToBTOpenue, 06o6menue. Jlaboparopusie paboOTHI 1O | | bubmmoreka [JOK
Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTrOopenue, o0o0meHne. Penienne pacueTHbIX U | bubnuoreka [IOK
KauecTBEHHBIX 3a7a4 1o Teme "TeruioBele mpouecchl” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0606meHue. Pemenue pacyeTHbIX U
" bubnnoreka [JOK
96 KauyecTBeHHBIX 3aaa4 1o TeMme "KIIJI TermmoBbeix 1
on https://m.edsoo.ru/ff0c2a22
JBUTATEICH
[ToBTOpenue, 0606meHue. Pemenue pacueTHbIX U
97 KadyecTBEHHBIX 3a1a4 no teme "KII1J] 1 bubmmorexa [JOK
Aa https:/m.eds00.ru/ff0c2b30
3JIEKTPOYCTAaHOBOK
08 [ToBTOopenue, 0600meHne. JlaboparopHbie pabOTHI TIO | | bubnuoteka [JOK
Kypcy "CBeToBbI€ ABICHUS" https://m.edsoo.ru/ff0c2c52
99 IToBTrOopenue, o000meHue. Pabora ¢ TekcTamMu 1o Teme | bubnuoreka [IOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTropenue, o600meHue. Pabora ¢ TekcTamu 1o Teme | bubmmorexa [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606meHue. Pabora ¢ TekcTamu 1o Teme 1 bubnnorexka [JOK
"CBeToBbI€ SIBICHUS" https://m.edsoo.ru/ff0c3044
102 IToBTropenue, o600menue. Pabora ¢ TekcTamu 1o Teme !
"KBanrtoBas u siaepHas ¢puzuxa"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iniaTthb SABJIICHUS IO OIIMCAHHIO HMX XapPaKTCPHBIX CBOMCTB M Ha

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

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH 3TOM HEPEBOJIUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBIACTATD

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

1.5

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCTONB3ysd (U3MYECKHE BETUYMHBI, NPU ONHMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
00O3HaYeHUsT M eIUWHHUIBI (U3NYECKHX BEJIMYUH, HAXOJUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITMYUH

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBIICHUS U TIPOIECCHI,
WCMOJIb3Yysl HM3YYEHHBIE 3aKOHBI, IMPU OTOM JaBaTh CJIOBECHYIO
(GhopMynTUPOBKY 3aKOHa M 3alHCHIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CcBsi3bIBatoNMEe (DU3MYECKHE BEIMYUHBI: HA OCHOBE

aHajii3a  yCJIOBUA 3aga4uu 3allUChIBATh KpaTKo¢€ yCJI0BHE,




1.8

1.9

MOJICTaBIATh (U3NYECKHE BEIMYMHBI B (OPMYIbl U MPOBOJIUTH
pacuéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
pelieHus  3a7ady, OICHMBATh  PEATUCTHUYHOCTb  MOJYyYECHHOU

(hU3HYECKON BETUIMHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPH TOMOIIN
(u3MUeCKUX METOJO0B, B ONHCAHUM HCCJIEIOBAHUS BBIICIATH
MpoBEpsieMOe  MpEeAnoyioxkKeHue  (Tumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IMOJYUYECHHBIM pe3ynbTaT, HAXOIAUTh OIIUOKU B

XO0J¢€ oIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

MIPOBOJAUTH ONBITHI 10 HAOIIOACHUIO (PU3NYECKUX SIBJICHUN WU
¢bu3nueckux  CBOWCTB  Tel:  (opMynHpoBaTh  MPOBEPSIEMBIE
NPENOoI0KEeHNsI, CcOOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 Q)OpMYHI/IpOBaTB BBIBObI

1.10

BBIIIOJIHATD NPAMbBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
UG POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHHUs MPHOOPOB C YyIETOM

3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYrOM C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHH,
y4acTBOBATh B IJIAHUPOBAHMHM Y4€OHOTO HCCIEIOBaHUs, COOMpaATh
YCTAHOBKY W BBINIOJHATh M3MEPEHMS, CIEAysSd NPEIIOKEHHOMY
miaaHy, (UKCUPOBATh pE3yibTaThl TOJYYCHHOM 3aBUCUMOCTH
(bu3MYECKUX BEIMYUH B BUJE MPEATOKEHHBIX TaOIUI] U TpaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICAOBAHUA

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA (bHSI/I‘—IeCKI/IX BCJINYHH, CICOYys
HPCHHOXCCHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUYUMHEI

1.13

1.14

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAHUEM

yKa3blBaTh MPUHIUIBI JEHCTBUS MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB, XapaKTE€pU30BaTh IPHUHLMIIBI JEHCTBUS HW3Y4YECHHBIX
IpUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO UX ONMCAHMS,
UCTOJB3ys 3HAaHUS O CBOWCTBaX (UBHYECKHX SBICHUH W

HE0OX0oauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TIPUMEPaXx)
IMPAKTUYICCKOT' O HUCITIOJIB30BaHUA (1)I/I3I/I‘-IeCKI/IX 3HAHUU B
MOBCETHEBHON JKM3HU JUIsi  OOecleYeHus: Oe30IMacHOCTH  IPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHS 370pPOBbS M COOJIOACHUS HOPM 9SKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBISATH OTOOP MCTOYHUKOB MHPOpPMALUH B ceTH MIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICTATh MH(POPMAIIHIO, KOTOPAsk SBISETCS MPOTUBOPEYMBON MM

MOXET OBITh HEJOCTOBEPHOI

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIMY U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIKu (QU3HUECKOTO
COJIep’KaHusl, B TOM 4HCIIe yOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIB30BAaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.19

8 KUIACC

NP BBINOJIHEHUU  y4EOHBIX MPOEKTOB M  HCCIEI0BAaHUI
pacripenienath 00S3aHHOCTH B TpyIIle B COOTBETCTBUU C
MOCTABJIEHHBIMHU 3aJjauaMH, CJEAUTHh 3a BBINOJIHEHUEM IUIaHa
NeWCcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIBb30BaTh IMOHATHA




1.2

1.3

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYecKue SBJICHUSI B IPUPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SIBICHUI

1.4

OINMCBIBaTh M3Y4YEHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3ysd (U3MUYECKHE BETUYMHBI, MPH ONHCAHUU IPABUIBHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEeMBIX  BEIMYHH,
00O3HaYeHUsT ¥ eIWHHUIBI (U3NYECKUX BEIWYHH, HAXOIWUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEIMUYUHY C
JIPYTUMH BeTHYUHAMHU, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJINYHMH

1.5

1.6

XapaKTCpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa H 3alluCblBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

OO0BSACHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 NOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/BI/ILICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTU

1.7

pemarh pacyéTHble 3a1auu B 2 — 3 ENUCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHajiM3a YCJIOBHUA 3a/1a4M 3allMChIBATH KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BBIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC Al €€ pelIeHUs, IPOBOAUTHh PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHE (PU3HUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHHUEC HCCICIOBAHUA,
BBLACIATH HIPOBCPACMOC MPCAIIOJIOKCHNUEC, OUCHUBATL NPABUJIIbBHOCTDH

TIOPSIIKA TTPOBEICHHMS HCCIICIOBAHNS, JIEIaTh BBIBOIBI

1.9

IIPOBOAWUTE OIBITEI II0 Ha6J'IIOI[CHI/IIO (1)I/ISI/I‘IGCKI/IX SIBIICHUH HWIIH

¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaTh  IpOBEpSEMBbIC




1.10

MPENINONIOKEeHNs, COOUpaTh YCTAHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

BBIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ylnbTaThl M3MEpPEeHUul ¢ yd4€ToM 3amaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

1.11

1.12

IPOBOJUTh MCCIEJOBAHUE 3aBUCUMOCTH OJHOH  (U3UYECKOM
BEJIMYUHBI OT JPYroM C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBaTh HCCIE0BaHUE, COOUpPATh YCTAHOBKY U BBIIOJHSTH
WU3MEpEHUs, Cleaysd MPEAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOIUI] U I'padUKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUsT (DU3NYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHON HMHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢

1a00paTOPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJbB3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUH U HEoOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

paCHO3HaBaTI> HpOCTI)IG TCXHHUYCCKHC yCTpOﬁCTBa 158 I/ISMGPI/ITGJ'II:HI:IG
MPUOOPHI IO CXeMaM U CXEMaTHYHBIM PUCYHKAaM, COCTABIISATh CXEMBI
SJIEKTPUYECKUX MEeNeld C TMOCIEAOBATEIbHBIM W MapajuleIbHbIM
COCTMHEHUEM OJJIEMEHTOB, pa3inuas YCJIOBHbIE O00O03HAYEHUS
3JIEMEHTOB JIEKTPUUYECKUX IENen

MPUBOJUTE TpUMEphl (HaXoAWTh HWHGMOpPMaLKIO O MpUMEpax)
MPAKTUYECKOTO HUCIOIb30BaHUSI buznyecKkux  3HAHUUN B
MOBCETHEBHOW KW3HHM I oOecrieueHrss O€30MacHOCTH TIPH
oOpamieHun ¢ TpubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHUs 3JI0POBbSI M COONIOJACHUS HOPM DKOJOTHYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpee

1.17

OCYIIECTBIATh NMOUCK HH(pOpMAIMK (PU3HUECKOTO COACpKaHHS B

cetu VIHTepHET, Ha OCHOBE UMEIOIIMXCS 3HAHUI U MTyTEM CpaBHEHHS




1.18

1.19

JOITIOJITHUTCIIbHBIX HCTOYHHKOB BBIACIATH I/IHq)OpMaI_[I/IIO, KOoTOpasa

SBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYT'YIO

CO3/aBaTh COOCTBCHHBIE THCHbMCHHBIE U  KpPaTKUE YCTHBIC
coolOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKHX HCTOYHUKOB
(bU3HYECKOTO COJCpKAHUS, B TOM YHCJIC ITYyOJMYHO IPEICTABIATH
Pe3yNbTaThl IPOSKTHOM MIIM UCCIIEIOBATEILCKOM NeSTeNIbHOCTH, TIPU
9TOM TPaMOTHO MCIOJIb30BaTh M3YYECHHBIM IOHATUWHBIN anmapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATH BBICTYIINICHUC Hpe3eHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYIINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yabTaThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

1.3

pas3jiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

pacro3HaBaTh TMPOSBICHWE HW3YYCHHBIX (U3UYECKUX SIBJICHUN B
OKpY’KaroIllleM MHpE, B TOM Yuciie GU3NYECKUE SIBICHUSI B TIPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKM) (PUINICCKUX SIBICHUI

1.4

OIMUCBIBATH H3YUYCHHBLIC CBOMCTBA TEN H (I)I/I?)I/I‘-IGCKI/IC SIBJICHHA,

HCIIOJIB3YA (1)1/131/1%01(1/16 BCJINYXHBI, IIPH OIIHCAHUU IIPABUIBHO




TpakTOBaTh  (U3MUECKUH  CMBICT  MCIOJNB3YyeMbIX  BEJIHYHH,
00O3HaYeHHss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTMYUHAMHU, CTPOUTH TPa(PUKH N3yUYECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

1.6

1.7

1.8

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLIECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M 3allucbiBaThb €ro MareéMaTH4dcCCKOC

BBIPA)KCHHE

OOBSCHATH (PU3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKuX 1IaroB ¢ NOMOIIBIO 2 — 3 U3y4YEHHBIX CBOWCTBA

(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiats pacuéTHble 3a7auu (omMparouiyecs Ha cucreMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U (OPMYNbI, CBSA3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI peUIeHus, IPOBOJAUTh PACUEThl U OLIEHUBATh PEATMCTUYHOCTD

MOJIYYEHHOT0 3HAUEeHUS (PU3NMUECKON BEIMUUHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPpU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OMMMCAHUC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATL IIPABUIIBHOCTH TIOpPSAAKA
MIPOBCACHNA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIIeHI/II71 " OIIBITOB

1.9

1.10

MPOBOANTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYECKUX CBOICTB TeIl: CAMOCTOATEIBLHO COOMPATh YCTAaHOBKY M3
M30BITOYHOrO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ] OIBITA U €ro

pe3ynbTaThl, (OPMYJIUPOBATH BHIBOIBI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisi CPeHee 3HAUYCHUE HM3MEpSeMOil BeIMYUHBI ((POKYyCHOE
paccTositHue coOuparomei JTUH3bI), 000CHOBBIBATH BHIOOP crmocoOa

U3MepeHus (M3MEPHUTEIBHOTO NPHOOopa)




1.11

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKHUX BEITUUYHMH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

1.12

1.13

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKUX  BEJIUYUH:
IUIAHUPOBATh ~ HM3MEpPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIIOJHATH HW3MEPEHHUs, CHEAys MPEIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYECHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJIyYEHHBbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

coOnrofaTh MpaBuUja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MUYECKUX MOJelneit:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, JyY, TOHKas JMH3a, IJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKHX SIBICHUH U HEOoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIOJB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTMYECKHUX MPOIECCOB MPU PEIICHUH Y4eOHO-PaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUS M300paKEeHUH B IIJIOCKOM
3epKajie ¥ coOuparoleil TuH3e

MPUBOJIUTE TpUMEphl (HaXoAWTh HHGMOpPMaLKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKHMX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecredeHus Oe30MacHOCTH Mpu
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHUS 3JI0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEN cpee

1.18

OCYILIECTBIATh NMOUCK HMH(pOpMAIMK (PU3HUECKOTO COACpKaHHS B
cetu VIHTEpHET, CaMOCTOATENHHO (hOpMYIHpPys MMOUCKOBBIHM 3aIpoc,

HaxXxoauThb nyTH OIPCACIICHUS AOCTOBCPHOCTU HOJ'Iy‘-IGHHOfI




1.19

1.20

1.21

PIH(bOpMaI_[I/II/I Ha OCHOBE HMMCIOIMXCS 3HAHUU H JOITIOJITHUTCIIbHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBe WH(GOpPMAlMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, IMyOJIMIHO MPEICTABIATh PE3YJIbTAaThl IPOCKTHON HITU
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, TP  3TOM  TI'PaMOTHO
HCMOJIb30BAaTh HM3YYCHHBIM TMOHATUMHBIM anmapar HM3y4aeMoro
pasnena (U3MKH U COMPOBOXKIATh BBICTYIUICHHWE TMPE3CHTAIUel ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBITIOJTHEHUHU y4eOHBIX IPOCKTOB U UCCIICAOBAHUHN (PU3UIECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBIOJIHEHUEM IUIAHA
JNENUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTb TPYIIBbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEHCTBUE, MPOSBIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaejia 3JIEMECHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIET'O MHUPA

1.1

®duzuka — Hayka O Mpupoje. SIBICHHS NPUPOIBL.
dusnueckue SBICHUS: MEXAHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenUuuHBL. M3MmepeHue (u3HUECKUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.4

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,
OKCIICPUMCHT II0O IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

HA0JI0IaEMOTO SIBJICHUS

Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

1.5

2.1

2.2

2.3

[TpakTryeckue paboOTHI:

N3mepenne paccTOSTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenue teMmnepaTypsl IpU MOMOIIU KHJIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BELIECTBA

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepBhl.
OneIThl, JOKa3bIBAIOIIME  JHUCKPETHOE  CTPOCHHE
BEIIIECTBA

JBuxenne uyactui BemectBa. CBA3b  CKOpPOCTH
JBIKEHHMSI YacTHIl € TemIepaTypoi. bpoyHoBckoe
nBrxkeHue, T dysus

B3aumopaeicTBie YacTHIl BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAaHHUEC

24

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TeEIl.

B3anmocBA3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX




2.5

2.6

arperaTHblX COCTOSAHUAX U UX aTOMHO-MOJICKYJISAPHBIM

CTPOEHHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BO/IbI

[TpakTuyeckue pabOTHI:

Onenka JuaMeTpa aroMa MeETOJOM psnaoB  (c
UCTONIb30BaHueM (Gotorpaduit).

OnpITel 1O HAOJIOJCHUIO TEIJIOBOTO PaCIIUPEHUS
ra3os.

OneiTbl 1O OOHApY)KEHHIO  JCWCTBHUS  CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUYKCHHUE. PaBHOMEpHOE 51
' HEPABHOMEPHOE JABM)KECHUE
39 Cxopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JBIKEHUH. Pacd€T myTH 1 BpeMEHU JBUKCHUS
SBnenue nHepuuu. 3akoH MHEpLUUU. B3auMmopelicteue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BelleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOUIBIO JUHAMOMETpA
37 SIBneHue TATOoTEeHUS U cuila TshkecTH. Cuia TSKeCTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
. Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
19 CloXXeHWe CHuJl, HalpaBJICHHBIX MO OJHOW MPSIMOM.
. PaBHOnelicTBYIOIIAsA CHIT
[TpakTHyeckue paboOTHI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBHYKEHUS
3.10 (wapuka B JKMJIKOCTH, MOJEIH 3JIEKTPUUECKOTO

aBToMOOWIE M Tak ganee). OmpexnerneHue cpeaHeit

CKOPOCTH CKOJIbKEHHA Opycka WIM IIapuka [0




3.11

3.12

HAaKJIOHHOM IIOCKOCTH. OrmpenesneHne IUIOTHOCTH
TBEPAOrO  TeJa. OmnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3nyecKue SABJICHUS B IPUPOJIE: IIPUMEPHI ABUKEHUS C
PasINYHBIMH CKOPOCTSIMH B )KUBOW M HEKUBOU IIPUPOJIE,

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

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

JaBnenue TBEpmoro tena. CrocoObl yMEHBIICHUS U

YBCIIUUCHUA JaBJICHUS

4.2

I[aBJIeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepatypbl

4.3

4.4

4.5

4.6

4.7

4.8

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCI1aMHU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnueckuit rapaaokc. Coobmaromumecs

cocynsl. ['uapaBinnueckre MEXaHU3MbI

Atmochepa 3emsun u  aTMocepHOE  JIaBICHHE.
[TpuyrHBI CyIIECTBOBAHUS BO3AYIIHOM 00OJIOYKH
3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenne armochepHoro maieHus. [Ipubopsr mist

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHUA

[leficTBHe KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:
HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJAE OT

00béMa TOTPY)KEHHOW B IKUAKOCTH 4YacTH TeJja.




4.10

4.11

OnpeneneHre BBITAIKUBAIOLIECH CHJIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykEéHHoe B KUAKOCTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEII0 B JKUAKOCTH, OT Macchl Tella. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHJIBI, ICUCTBYIOLICH Ha TEJO B XKHUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B JKMAKOCTh YaCTH Te€Ja U OT MUIOTHOCTH
kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHHUE JIOJKM U  OmpeneieHue  eé

TPYy30IO0IbEMHOCTH

du3nyeckue SIBJIICHUA B nmpupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKHUBOM OpraHu3Mm,

TUTABaHKE PBIO

TexHudeckue yCTpOHWCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJONIPOBOJIA, TMIPABIMYECKUH IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HAcCoC,

apeoMmeTp

PABOTA, MOITHOCTDB, OHEPT U

5.1 Mexanudeckas pabora
5.2 Mexanudeckas MOIITHOCTb
53 [IpocTeie MeXaHWU3MBI: pbIYar, OJOK, HaKJIOHHAs
' I10CKOCTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue paBuiia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koaddunuent
5.5 IIOJIE3HOTO NEUCTBUA MEXaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast YHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN
5.7 Kunernyeckas sneprus
sg [TorHass MexaHWYeCcKasi YHEPTrHsl. 3aKOH M3MCHCHUS U
' COXpaHEHHs] MEXaHNYECKOW YHEPTHH
[TpakTuyeckue paboOTHI:
59 ###Par###Onpeneneare paboOThl CUJIBI TPEHHS TIPH

pPaBHOMCPHOM MABWXXCHUH TCJIa I10 FOpI/I3OHTaJIBHOﬁ

nopepxHoctu. MccienoBanue ycilIOBUM paBHOBECHUS




5.10

peruara. Mamepenue KIIJ[ HakIOHHOW MJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne YCTpOMCTBa: pbluar, MOABMKHBIA U
HETOJIBIKHBIN OJIOKU, HAKJIIOHHAS TIOCKOCTh, TPOCTHIS

MCEXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE ABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHHUs Bemiecrsa. Macca U pasmepsl
MoJieKyll.  OmbITBl, IOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUun

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimyeckue u amopdHbie

TCJI1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KalWUISIPHBIE SBICHUS

TennoBoe pacIupCHUuC U CKaTUC

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL

6.7

BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS
BHYTPEHHEH SHEepruu: Telionepeaadya U COBEPIIECHUE

paboThI

6.8

Bunaer TeIUIOTIEpe1avuu: TETJIOTPOBOTHOCTb,

KOHBCKIUA, U3TYUCHUC




6.9

KonnuectBO TerwioThl. YIedpHAs  TEIIOEMKOCTH

BEIlECTBA

6.10

TernnmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIJI0BOro OajzaHca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTATNIMYCCKUX

BEILIECTB. Y IeIbHAas TEILIOTA IUIABIICHUS

6.12

6.13

[TapooOpa3oBanne u  KoHjaeHcamus. lcnapenwue.
Kunenne. VYnenpHas Ttemnora mnapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxnocTtb BO3yXa

6.14

6.15

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaAHUS
[Ipunnuner  pabotel  TermioBbix aurarened  KIIJI
TEIJIOBOTO JABHUTaTelsA. TeIlIOBEIE NIBUTaTEIN U 3alllUTa

OKPYXKarOIEei Cpeabl

6.16

6.17

3akoH COXpPAaHCHUA U TPCBpalICHUSA SHEPTHUU B

TCIJIOBBIX ITpoLIeccax

[TpakTryeckue paboOTHI:

#H#HPar###OnbITEI 10 OOHAPYXKEHUIO JCHCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

###Parf##0NbITBl 110 BBIPAILIMBAHUIO  KPUCTAJIOB
IIOBapEHHO COJIM MM caxapa.

H#HHPar###ONBITEI 10 HAOMIONEHUIO  TEINIOBOTO
pacuIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX Tell.
###Par###Onpenenenue qaBneHus Bo3ayXxa B OaJuIoHe
LINpULA.

H#H##Par###OnpITEI, TEMOHCTPHUPYIONTUE 3aBHCHMOCTD
JABJICHUS BO3JyXa OT ero o0béMa M HarpeBaHUs WU
OXJIKICHUS.

###Par#H#1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCUMOCTH  JUIMHBl ~ CTOJIOMKA  JKUAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.




6.18

###Par#Ht#HaOnronenne  M3MEHEHUsT  BHYTpPEHHEH
SHEPTHUH TeJla B pe3yjIbTaTe TEIIonepenady U paboTh
BHEIIHUX CHUJI.

###ParfHt#llccnenoBanue SIBICHUS TEIUIOOOMEHa IMPU
CMEILIMBAHUU XOJOAHON U TOPSYEH BOJIBI.
#H##Par###Onpenenenue KOJINYECTBA TEIIOTHI,
MOJIYYCHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIUIUHAPOM.

#H##Par#H##0npeneneHue  yAeIbHOM  TEMIOEMKOCTH
BEIIECTBA.

###Par###lccienoBanue npouecca uCHapeHus.
###Par#H##0OnpeneneHue OTHOCUTEIbHOW BIIAXKHOCTHU
BO3/IyXa.

#H##Par###Onpenenenue yAEIbHON TEMJIOTEI

IIJIaBJICHUA JIbAA.

@u3nYecKre SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHME W KamWUIApHBIE SIBIEHUS B TPUPOJIE,
KPHUCTAIIIBI B IPpUpO/Ie, n3nydeHrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCIIOJIB30BAaHUsl KPUCTAIJIOB, )KUIKOCTHBIM TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

JABUTATCJ]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3zanus Ten. /[Ba posa aneKTpU4ecKuX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCUMOCTh CHJIbI B3aHMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYHHBI 3apsII0B U PACCTOSIHUS MEKAY TEIaMN)
DJIEKTPUYECKOE noJie. Hanpspoxkéanocts

7.3 anekTpuueckoro mons. [lpuHnun — cynmepno3unuu

ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)




Hocurenn »neKTpUYECKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
76 ONEeKTpUYeCKM  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' AEKTPUYECKOr0 TOKA. MICTOUHMKHM OCTOSHHOIO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CormnpoTuBieHNE MIPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa aJ1s yyacTKa Lenu
[TocnenoBarenbHOE W NApaUIEIBbHOE COEIMHEHUE
7.11
IIPOBOJHUKOB
PabGoTa ¥ MOIIHOCTh 3JEKTPHUUECKOTO0 TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 OJeKTpuYecKre LeNu U MOTPEOUTENH IEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTrosiHHBIE MarHUThl. B3auMoIeicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHOoe mosie 3€eMIIM U €ro
' 3HAYEHME JUISl )KU3HU Ha 3eMile
716 OmnbiT Opcrena. MarHuTtHOe TOJIE AIEKTPUYECKOTO
' ToKa. [I[puMeHeHune 31eKTpOMarHuToB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MNPOBOJHHK C TOKOM.
17 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Mcronp30Banne
. AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIOpTe
718 Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [pasumno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUSs
DJIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAaHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbITHI IO HAOJTIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
U TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 PpEe3UCTop, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIIBITHL, JEMOHCTPUPYIOIITNE 3aBHCHMOCTD
ANEKTPUUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONIAAN MTOTIEPEYHOr0 CEUeHUS U MaTepuana.
[IpoBepka mpaBUia CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa AJsi CUJIBI TOKA MPU MapaiaeIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  pabOThI
NMEKTPUYECKOTO TOKAa, HIYIIETO Yepe3 Pe3UCTop.
OmpeneneHne  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISACMOM Ha pe3ucrope. HccnenoBanune
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUKY, OT
Hanpsbkenus Ha Heil. Onpenenenue KII/I narpeBatens.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSTHHBIX MAarHUTOB. VI3yueHWe MarHUTHOTO OIS
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAUHEHUU U
pazaenenun. Mccnenopanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OmnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B321PIMOI[CI>1CTBI/I§I KaTylIK1 ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HalIpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
Koncrtpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATES. N3smepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
MHIYKIMU: HCCIICIOBAHUE W3MEHCHHM 3HAYCHHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TNPUPOAC: IICKTPUUECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE MOJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TIOJIS JUTsI KU3HU Ha 3eMiie, OIsIpHOe

CHAHHC

TexHuyecKkue yCTpOICTBA: SJEKTPOCKON, aMIEpMETp,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTENILHBIE TIPHOOPHI, HarpeBaTeIbHBIC
AIEKTPOTIPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, r’CHEPATOP IMOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Kon anemenrta IIpoBepsiemble 371EMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
81 Mexanuyeckoe JABWKEHHE. MarepuaibHasi ToYKa.
' Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTDE MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
HepaBunomepHoe npsimonuHeiHoe qsukeHue. Cpeauss
8.4 U MIHOBEHHAas CKOpPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKEHUH




Yckopenue.  PaBHOYCKOpEeHHOE  MPSMOJIMHENHOE

8.5
JIBUKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE nBHKEHUE 110 OKpY:KHOCTH. llepuon u
8.7 yacToTa oOpamieHus. JInHelHas u yriioBas CKOpOCTH.
LleHTpOoCTpeMHUTENBHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTtoHa
8.11 [IpuHUMI cynepno3uuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
213 Cuna TpeHusi: CuiIa TPEHHsI CKOJBKECHHs, CUJa TPEHHS
' TOKOs, APYTHe BUABI TPCHUS
214 Cuna TSDKECTHU W 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaJACHUS
" IBuwxenne mmaHer Bokpyr Comnua. Ilepsas
' KOoCMHU4YecKasi CKopocTb. HeBecoMOCTh U meperpysku
%16 PaBHOBecue MartepuanmbHOM TOYKH. AOCOTIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKpEIIEHHOM OCBIO
' BpauieHusi. MomeHT cuibl. LleHTp Tsbkectu
8.18 HNmnynsc tena. U3Menenue nmnyinbca. MIMiynbsce cuibl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 PeaktuBHOE NBHXKEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
822 PaGora cun Tsaxectu, ynpyroctu, TpeHus. CBs3b
' SHEPTUU U PaboThI
823 [loTenuuaneHass »HEprus Tena, MOJHATOIO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanpHast >HEPTUs CHKATON MPYKUHBI
Kunernueckas sHeprus. TeopemMa O KHUHETHYECKOU
8.25
SHEPTrUU
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTUH




8.27

[IpakTrueckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHHS OpycKa
WIH JBUKCHUS NIApHKA 10 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenue yCKOpeHUs Tela MpU paBHOYCKOPECHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHM IIpU
PaBHOYCKOPEHHOM  JBM)KCHWU  0Oe3  HavaabHOH
CKOpOCTH.

[IpoBepka THIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
IBUKCHUH 0€3 HaYaJIbHOH CKOPOCTH IYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
IMPOMCIKYTKHU BPEMCHH OJJMHAKOBBLI.

UccnenoBanue 3aBUCUMOCTH CHUTBI TpEHUs
CKOJIB)KCHUA OT CHJIbI HOPMAJIBHOI'0  JaBJICHHA.
Omnpenenenue kodpPUIMEHTa TPEHUS CKOIbXKEHUS.
Omnpenenenne >XECTKOCTH TPYKUHBL. Ormpenenenue
paboThl CUITBI TPEHUSI MPH PABHOMEPHOM JBUKECHHUU
TeJla TI0 TOPU30HTAILHOW MToBepXHOCTU. Onpeienenne
paboThl CHIIBI YHOPYrOCTH TpHU TOIBEME Tpy3a ¢
HUCITOJIB30BAHUEM HCIOABUXHOTO U IIOABUXHOI'O

OJIOKOB

8.28

duznyeckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBHI,
JABMKCHHUEC IIJIAHCT ConHeunoi CHUCTCMbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

MEXAHUNYEC

Texuudeckue YCTPOﬁCTBaI CIIMLAOMECTP, HATYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

KHME KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenpHoe JIBUJKEHHUE. OcHOBHBIE
XapaKTePUCTUKA  KOJICOAHWW: TIEPHOJ, YacToTa,

aMIUIMTyaa

9.2

MareMatnueckuii M NIPYXKUHHBIM ~ MasATHUKHU.
IIpeBpamenne  3Hepruu  Npu  KosuebaTeabHOM

IBIKCHUU

9.3

3aryxatomue konebanus. BeIHyXIeHHbIE KoIeOaHusl.

Pe3onanc




94

Mexannueckne BOJHBL. (CBOHCTBA MEXaHUYECKHX
BOojH. IIpomosibHble M monepedHsle BOIHBL [{nuHa
BOJIHBI U CKOPOCTb €€  pacHpOCTPAHCHHS.
MexaHnuyeckue BOIHBI B TBEPAOM TeNE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHE 3ByKa

9.6

NudpasByk u yapTpa3Byk

9.7

[IpakTryeckue paboTHI:

Omnpenenenne 4YacToTbl M Tepuojga KojieObaHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToTbl MW Tepuojga KojeOaHWi
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
MOJIBEIIEHHOTO0 K HHUTHU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
NPYKHHHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Iepuoja  KojeOaHUl  rpysa,
MOJIBEIIEHHOT0 K HUTH, OT MaccChl Ipy3a U *KECTKOCTU
npyXuHbel. V3MepeHune  yCKOpeHHs CBOOOIHOTO

naacHus

9.8

9.9

®duznyeckue SBIECHUS B IPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI,
LIYHAMH, X0

TexHuuyeckue yCTpOICTBa: 3XO0JIOT, HCIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC II0JIC. BHCKTpOMaFHI/ITHBIG BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10 10.3 OnexTpoMarsuTHas npupoga csera. CKOpOCTh CBeTa.
' BonHoBEIE cBOlICTBa CBETa
[IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C

TTOMOIIIbI0 MOOMIIBHOTO TeledoHa
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Ouznyeckue SABICHHUS B NPUPOJE: OHOJIOrHUECKOe

10.5 JeicTBUE  BUAMMOTO,  YIbTpauoIETOBOTO U
PEHTIE€HOBCKOTO U3ITy4eHUH

106 TexHuueckue yCTpONCTBa: UCIIOJIb30BaHUE

' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA

11.2 [IpsimosnHENHOE PacIpOCTPAaHEHHUE CBETA

13 Otpaxenune cBera. Ilnockoe 3epkano. 3akoH
' OTpaXKeHUsI CBETA

114 [Ipenomiienne cBeTa. 3aKOH NPEJIOMJICHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa

11.5 JIunza. Xop jiydeil B IMH3€

116 Ontuueckast cuctema (QoroanmnapaTa, MUKpOCKONa U
' TeJecKoIa

117 I'ma3z xak onrtuueckas cucrema. binM3opykocTs u
' JAJIbHO30PKOCTh

118 Pasnoxxenue Genoro ceera B criekTp. OnbiTl HploTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuyeckue paboOTHI:

HccnenoBanne  3aBUCUMOCTH  yIVIa  OTPaKCHUS
CBETOBOTO JIy4a OT YIJIa [aJICHHUs.

N3yuenne xapakTepuCTHUK H300pakeHUsI MpeaMeTa B
IIJIOCKOM 3€pKalle.

HccnenoBanne 3aBUCUMOCTH  yriia MPETOMIICHUS
CBETOBOI'O JIy4a OT yIJla MaJeHUs Ha TPaHUIIE «BO3LYX
— CTEKJION.

[Tonmyyenune n300paxkeHUH ¢ TOMOIIBIO coOMparoIeit
JIMH3BI.

Omnpenenenrue (OKYCHOTO PacCTOSHUS M ONTHYECKOM
CHUJIBI COOMPAIOIIECH JTUH3HI.

OMnBITHI IO PA3TIOKEHHIO OETOro CBETa B CHEKTP.
OneITBI IO BOCHPUATHIO L[BETa IPEIMETOB IPU HX

HaOJIIOCHNUH Yepe3 LBETOBBIC (PUIIBTPHI
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®dusunyeckue sABIeHUs B mpupoe: 3arMenus CoaHua u

11.10 JIyHbl, IBETA TN, ONTHYECKHUE SBIICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11 Texunyeckue YCTPOMCTBA: OYKU, MIePUCKOTI,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE SIBJIEHW S
121 Omneitel Pesepdopna u miianeTapHas MOJENb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u norsouieHue csera aroMmom. KBaHTBHL.
' JInnenyaTele CIIEKTPHI
12.3 PaguoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenue aromHoro sapa. HykinoHHas Mozeinb
' aTOMHOTO sapa. M3oTonsl
15 PanuoaktuBHbie nipeBparmienus. [lepuosa momaypacnana
' aTOMHBIX SIJIEP
126 SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsII0BOTO U
' MAacCOBOT'O YHCE
DHeprusi CBs3U aToMHbBIX siiep. CBsi3b MacChl H
12.7
SHEPIUU
18 Peaknuu cuHTe3a u genenus spep. McTrouHuku
' sHeprun CoJiHLIA U 3BE3]
12.9 Snepnasa osHepretuka. JlelcTBHE paguOaKTHUBHBIX
' M3JIY4eHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HaGmroieHne CHOMIHBIX M JIMHEHYATHIX CIEKTPOB
1210 W3ITY9CHHUS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUM YACTHUILIBI
10 TOPMO3HOMY TyTH (110 hoTOrpadusim).
N3mepenue paanoakTuBHOTO (hoHA
@dusnueckue SBICHUS B MPUPOJE: ECTECTBEHHBIHN
paarOaKTUBHBIN ¢om, KOCMUUYECKHE JIy4H,
12.11 PaaUOAKTUBHOE W3JIy4YEHUE IPUPOIHBIX MHUHEPAJIOB,

JICUCTBUE PATUOAKTUBHBIX HM3JYYCHUH Ha OpPraHu3M

YCJIO0BCKa
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TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




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 od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOM KapTUHE  MHPAa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOrHil, 00 3BOJIHOLUU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYUYHOU
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS MaTrepuH, 00 aTOMHO-MOJEKYJISpPHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYITHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX
JNaHHOe (pU3MYEcKoe SBJIEHHE; YMEHHME paclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUISl pellIeHUs yuyeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

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

BHa,ZLeHI/Ie OCHOBaMu MCTOJOB HAYYHOI'0O IIO3HAHUA C y‘IéTOM
coOJTI0IeHUsI TIPABHJT 0€30MACHOTO TPY/Ja: HaOMoAeHHE (U3HIECKUX

SIBJICHUMU:




YMEHHE CaMOCTOATEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIBITA Y 3aIMCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOJIbI;
MPOBEACHUE TIPSIMBIX M KOCBEHHBIX HW3MEPCHUIN (HU3UUCCKUX
BEIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCICPUMEHTAIbHYIO YCTAHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYECHUE BEIUYMHBI W AHAJIM3UPOBATH IOJIyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3a/IaHHOM IOTPEHIHOCTH Pe3yIbTaTOB
HU3MEPEHUI;

MPOBEICHUE HECIOXKHBIX AKCICPUMEHTAIBHBIX  HCCIICIOBaAHMIA;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYI) YCTaHOBKY U
MPOBOJUTh  HCCIICAOBAHHUE 10  HHCTPYKIMH, MPEICTABISAThH
MOJTyYCHHBIC 3aBHCUMOCTH (DU3NYECKUX BEIMYMH B BUC TAOIUI[ U
rpadMKOB, YUYUTBHIBATh IOTPEIIHOCTH, [eJIaTh BBIBOJIBI 10

pe3yiibTaTaM HCCICAOBaHNA

[ToHuMaHWe  XapaKTEpHBIX  CBOWCTB  (DU3MYECKMX  MOjejei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEW M TBEPABIX Tel, MIIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICACTBEHHBIE CBSA3U
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIUCBIBATh KPAaTKOE YCJIOBME 3ajayd,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcy€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHHE ONPEACIISATh PA3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJIYYSCHHON IPU PEIICHUH 3aaun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPONCTBAMH, COXPAHEHHS 370pPOBbsI M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHS B OKpPYKAIOLICH Cpene; MOHWMaHUE
HEOOXOMMOCTH TIPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNutepuer; BnageHue O0a30BBIMH HaBBIKAMU TMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHE. MarepuasnibHas Touyka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE u HEepaBHOMEpHOE ABMKeHuEe. Cpenusis ckopocTs. Dopmyna st
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTH: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
5
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOCKIIMU CKOPOCTH U MPOEKIINH
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBHCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHUS, MPOEKIIMH
CKOPOCTH, MPOEKIMH TepeMENIeHUsl, KOOPAUHATHl MPH PaBHOYCKOPEHHOM
NPAMOJIMHEHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIMA CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TMAJCHWHM Teja TIo

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

YCKOPCHUA. (DopMyna JJIST BBIYUCIICHUS YCKOPCHU:

1.6
2
a. = L
R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
L 12 Tpenue nokos 1 TpeHne cKoNbkeHNA. PopMyiia I BBIYMCICHUS MOLYIISL CUIIBI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

113 F=k.Al
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTH BOJM3M moBepxHOocTU 3emun: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 pP=mu
Nmnynbe cucteMsl Teil. M3meHenne ummnyinbsca. IMITynbe cuibt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=myly +m, U, =const
PeakTuBHOE IBUXKEHHE
Mexanunueckasi pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Frcosa
MexaHnuecKasi MOIIHOCTb:
1.17
n=4
I
Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
s KUHETUYECKON YHEPIUH:




Teopema 0 kMHETHYECKOU 3HEpPTrUr. DopmMyria AJisl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Moment cumel: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[MoaBuxHbIN 1 HeOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
101 JlaBnenue raza. ATMOcepHOe TaBleHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KHIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

Foug =pgV




VcaoBue nnaBanus tea. [lnaBanue CyAO0B 1 BO3AYXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

MexaHnndecKre BOJIHBI. HpOIIOJH)HI)Ie N IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHei MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL; KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paObOThl CUJIbI TPEHMSI, CHIIBI
YIIPYrOCTH; CpelHel CKOPOCTH JBMKEHUsI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHUsi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJie0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH MPHU MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
61oKa.

HccnenoBanne 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOTpYyXKEHHON
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIbKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedhopmaruu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (YacToThl) KoJeOaHNH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHUKA OT MAaccChl Ipy3a U JKECTKOCTH MPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHUKE, IPUIMBBI U OTJIUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IIOAIIMIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY H TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennss sHeprusa. PaGota u Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxuaxaenue ten. KomuuecTBO TemIoThl. Y aenbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX IMpOIeccax. YPaBHEHHE TEIJIOBOTO
Oananca:
29
O +0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemioTa

napoo6OpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ remioBoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAIUIMYECKOTIO WIMHPA; KOJTMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemiepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThIM LUIMHAPOM, IIOCIIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBiIeHUsl Jpja. lccnenoBaHWe W3MEHEHHMS TeMIEparypsl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEMJI00OMEHa NMPH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJBI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATYUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIH

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

DnekTpuyeckoe mnose. Hanpsok€HHOCTH siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snexkrpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IOJS Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIICHUE. Y IETIbHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
18 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CMeniaHHbIe COEJUHEHNS IPOBOIHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE MOJE MPSIMOTO MPOBOJHUKA C TOKOM. JInHMH
MarHMTHON MHJyKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBUE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 Omneitel @apanes. SABnenne anekTpoMarainTHON HHAYKIUK. [IpaBuino Jlenna
IIpaxmuueckue pabomul
N3mepenne  2IEKTpUYECKOrO0  CONPOTUBIICHHS  PE3UCTOPAa;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, IaMIouYKa), OT HAMPSHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHUS OT JAJIUHEBI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJId SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAMHCHNHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI 3JICKTPUYCCKOIO TOKa IIpU

napayuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MATHUTHOTO IOJISL 17151 )KM3HU Ha 3eMle, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: >JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK  DJIEKTPUYECKOW DHEPruU, DIIEKTPOOCBETUTEIBHBIE IMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 JHucnepcus cera

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

' muu3bl: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
IIpaxmuueckue pabomul
###Par#t#l13mepeHrne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTostHusI coOMparoIel JTUH3HI (0 CBOMCTBY PaBEHCTBA pa3MEPOB MpeaMETa
1 U300pakeHusl, KOT/1a IpeIMeT Pacoio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MPEeIOMJIEHHUS CTEeKJIA.
###Par#t#llccnenoBanue cBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUS! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia IPEJIOMJIEHUsI CBETOBOIO Jiydya OT YIJia MaJIeHHs Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuyeckue senenuss 6 npupoode: 3atmenus Comnua u JlyHbl, 1BeTa Ted,

‘ ONITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmea: OYKHM, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

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

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHble peakiuu. 3aKOHbI COXPAaHEHUSI 3aPsI0OBOIO U MaCCOBOT'O YUCEN
Quzuueckue s61eHuUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPTraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa
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