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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNLHON MPOTpPaMMbI, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMIO0 H3yUECHHS
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM O0yYeHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
W3YUYCHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSl MPEIMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarOIIXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIIO B CO3/JaHUM paboydeil mporpaMMbl IO Y4eOHOMY MPEAMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
MPEAMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UICCKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
npefocTaBisieT Haubojee sCHbIe o00paslbl MNPUMEHEHUsS HAYYHOTO METojIa
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIaJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IrPAaMOTHOCT:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICI0BaHU;

e HHTEPOPETUPOBATH  JIAHHBIE W UCIOJB30BaTh  HAy4YHbIC
JIOKA3aTEIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenmn wusyueHus ¢GU3UKKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, pean3yOMUX
OCHOBHBIE  00II€00pa30oBaTENbHBIC MPOTPAMMBI, YTBEPXKIEHHONW perIeHUEM



Komnernn Munucrepcersa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYydYalomuXcsd K HaydHOMY
U3YYCHUIO TMPUPOIBI, PA3BUTHE HX HMHTC/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYeHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopatopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHUSA C
UCITIOJIb30BAaHUEM U3MEPUTETHLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEl (PU3HMUECKOTO COAEpPKaHUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKH, aHAIHA3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paszgea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| IMO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3MepeHnue pacCTOSAHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MHOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHS YACTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddysumn.
3. HabGmonenue  siBieHWi,  OOBACHAIOIIMXCA  NPUTSKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSAKEHUSL.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SIBneHne uHEpUUHU. 3aKOH HMHEPLUUH. B3amMmopaeicTBHE TeNl KaKk NpPUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKoH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJIA
TshkecTu. Cuila TsKecTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKOoro JBUKEHUS Teja.
2. N3mepeHune cCKOpoCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBeHus: MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEIL.
6. CIl0)EeHue CUJI, HaIPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOIO JIBMKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITWYEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. [ mapaBnuyeckue MeXaHUu3MBbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

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

Jlemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnudeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcClOBHE IJIaBaHUs TeN: MJABaHUE WJIM MOTPYKEHHUE TE B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUAKOCTH.

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

Pa3zgea S. PaGora nu MOIIHOCTB. JHeprus.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUWAJIbHAs JHEPTUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUHW MOJIEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHue U KallWUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHUsS BHYTPEHHEH DJHEpruu:
Teruionepesaya U COBEpLICHUE paboTHI. Buner TEIUIoNEPEAAYM:
TEILIONPOBOJIHOCTD, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcanus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBbix apurareneit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTa OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOmnronenue siBneHnii cMauyMBaHUs U KaMWIISIPHBIX SIBICHU.
HabnrogeHue TemioBoro paciupeHus Teu.

W3meHenue naBieHus Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayu.

OxJ1aXkJIeHuEe TpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITH, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUST BHYTpPEHHEH OJHEpPruM Tella B PE3yJIbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUTMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Omnpenenenue yAenabHOM TEIIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopelcTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKoro mojs. IlpuHiun
CYNEPIO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApauIeNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKOl 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOJIyYEHHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHUS JIEKTPUYECKHUX 3apsI0B.
[TpOBOJTHUKM U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune Cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH pa3IeJIeHUs IIOJII0OCOB MarHNTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop NOCTOSIHHOIO TOKaA.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tel HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenure u peryJupoBaHue CUIIbI TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOKEHHUS HAIPSHKEHUM IIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJsi  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBeIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIs1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrareslbHOl yCTaHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
UCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAIPABICHUS WHAYKIMOHHOIO
TOKA.

9 KJTACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron m yacrtota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTrona. Bropon 3akoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuyia TSKECTU M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmvnynbec tena. Mi3menenne nmmysibea. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YMPYTOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMaIbHAS PHEPTUS TEJIa, IOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHast SJHeprus cxKatou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEeHHME TyTe W TPACKTOPHH IBWIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIFHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenune aBrKeHUsI Tela Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKuX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBUKEHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIrysabca pu B3aUMOJECHCTBUH TEI.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUM.

CoxpaHeHue uMITyJIbca Npy adCOJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
Habnronenune peakTHBHOTO JBHKEHUS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH JBIKCHUH Teja Mo/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEHKKU.

OnpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JIBHUKEHUM TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBH)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCSTCS Kak psiji HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOoCTH TIPU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpanienue
SHEPrUM MPH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJH. [IpomonbHble U
MONepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Habnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamopubze pabomul u onvimeol.
1. OnpeneneHve YacToThl W Mepuojia KoJeOaHMH MaTeMaTUYecKOTo
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJCOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 1MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHUS.

JlyueBas  mogmens  ceera.  Mcrounukum — cBera.  [IpsamonuHeitHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaXeHHE cBeTa. Vcronb30BaHME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeit B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M TeJjeckoma. ['1a3 kak omnTuhueckass cucteMa. biIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpeioToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. /ucnepcus ceera.

Jemoncmpayuu.

[IpssmonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparorei JIMHse.

XoJ Jiy4er B pacCEeUBArOLIEH JIMH3E.

[Tonyyenune n300paxkeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0r0 CBETa MIPH CIOKEHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPa)KEHHUs CBETOBOTO Jiyda OT yrJia
naJICHUs.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIJia MPEJTOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. Ilomydyenue n3o6paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Omnwitel Pe3epdopna v miuanerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThl. JIMHeETUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusa. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npespaienus. [lepron nmomypacnana aTOMHBIX s1€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOI'O YHCEIL
DHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIIYYEHHU HA IKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3InYHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TpPEKOB: U3MEPEHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IA0IIIUAIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOYJIb MIPEAHA3HAYEH JI1 CUCTEMATU3aluU
U 0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE JJI TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke Ui 0O0yyaroluxcs,
BBIOPABIIINX ATOT y4E€OHBII MpeIMET.

[Ipr M3ydyeHUn JTaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOHOB MCCIENOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIHANBHO ACSTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOy4YallIWecs BBIMOMHIIOT 3aJaHus, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
bu3nueckue SBICHUS B OKPYKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HMU;
UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAaHUS (PU3UUYECKUX SIBJICHUH, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHHUSI BCEX U3BECTHBIX BHUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

y oOyyatomierocs OyayT cOopMUpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUMN
busuKy;

- OCO3HAaHHME BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KauyeCcTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  J3MOLMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro obpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBU OE30MacHOrO TOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCJIOBUSX;

- c(OopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYEeCKOW U



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

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOdeCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeu HX

pelieHus;

e 8) amanTanmuum K HM3MEHSIIOINIMMCSI YCJIOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TPHU BBINOJHEHUH HCCICIOBAHUN U
IPOEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (OPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHCTBHM C Y4YETOM BIUSHHS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX IN100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOCHHS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHUBEpPCAJIbHBIC yUCOHBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JelicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y MTPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPHU M3YYCHUU (PU3NIECCKUX
SIBJICHUA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOM (uinueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UYECKOTrO
SBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHUIO,
NOJIyYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0O0OILEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPENON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanmueii:

NPUMEHSTH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UIeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh MU WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMIpPEICTaBICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU TpauKoi 1 UX KOMOWHALIUSAMHU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

B X0 0OCYXJeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI U
BBICKA3bIBaTh HJIEU, HAlleJICHHbIE HA pPELICHHE 33/JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMHU [JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIINI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUYyadbHOW pabOThI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpaCIpeleNisiTh POJM, OOCYXKJaTh MPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHUMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIIUX
JUIs pelieHus (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IHPHUHATUSA  PELICHUN
(MHOUBUIYaNbHOE, TPUHSATHE DELIEHUS B TpYMIeE, NPUHATHE pelleHUi
rpyIIoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs GU3HUECKON 3a7a4l WIIH
IUIaHa HMCCIIEJOBAHUSA C Y4YETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI pELICHUM;
nienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MUeCcCKOro UCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
puU3HaBaTh CBOE MPaBO Ha OIMMOKY NPU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, pPaBHOAEHCTBYIOIIAS
cwia,  gedopmanus  (ymopyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddys3us, TEIIOBOE IBUKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, Tepeaadya [OaBiCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamu, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTSAMHM B >KMBOHM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYUHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOTro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHW4YeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIb3YeMBIX  BEJIMYMH, HX
0003HAaUeHUS W €IUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (hM3UYECKUX BEIIMUUH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
WCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJI (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYCCKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CHPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BEIUUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTb W HUHTEPIPETUPOBATH
NOJlyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATHh MPSMbBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBONUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JBWXKYILIErOCsS Tela OT BPEMEHU JIBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMOJHATh WM3MEPEHUs, CJIeNysl MPeaoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUYECKHUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIJI0OKEHHON WHCTPYKIUH: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpOHM HAa WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpU3MUYECKUX SBJICHUM M HEOOXOIUMBbIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMpUMEpPhl  (HAXOAuUTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUsI PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uH(OPMAITHIO, KOTOpas SIBJISETCS TMPOTHBOPEYMBON WM MOXKET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAYIHO-TTOMYJIIPHYIO
JTUTEPATypy (PU3MUECKOTO COJNEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COIEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIIEHHUS O PE3ysIbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0ydeHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBIINICHHBI Tap, BIAXHOCThb
BO3/yXa, TeMIleparypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsifl, SIECKTPUUYECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacCIIMpPEHUE M CKaThe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUe),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPAJIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XapPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (hU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYEHHBIX (DU3WYECKUX SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWUISIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHESI, CHETa, SJIEKTPUUECKUE
sABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoJOCOB, PO MAarHUTHOTO TMOJSA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (NMPHU3HAKH) (PU3NUYECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndeckue BeTUUHHBI (TEMIepaTypa, BHyTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUloTa
TUIaBJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHUs, yAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHMU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
YACIBbHOE  CONPOTUBIEHUME  BeEllecTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
du3nyeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
$u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YS] OCHOBHBIE IIOJIO)KCHHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsaa, 3akoH OMma i1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMi MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
[IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3amadyd B 2—3 JEWUCTBUS, HCTOJIB3YsS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaN3a
YCJIOBUS 3aadd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIS  peleHus 3a7aud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoaAuMble JUIsl €€ pelieHusi, MPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMMU;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJNIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJCHHUSI HCCIIEN0BAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrIONIaroieil)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJABI OT TEMIEPATypbl KUIKOCTH U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel W B3aUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIMPOBATH BHIBOJBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHHUS]  TEMIEpaTypbl, OTHOCHUTEIbHON
BJIQXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DHU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yIbTaThl U3MEPEHUN C YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHKKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEOBAHNE TOCIEAOBATENBHOIO W  IAPAJUIEIBHOTO  COCAMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEIJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIECOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TMTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBIEHUW U HEOOXOJHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATh CXEMbI 3JIEKTPUUECKUX
Heneil ¢ mocine10BaTeNIbHbBIM U MapaljIeIbHbIM COSTUHEHUEM 3JIEMEHTOB,
pasziuuasi ycloBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUA B TTOBCETHEBHOMN
KU3HH JJIs oOecriedueHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmu (U3UIECKOTO COJICpPKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUN H TyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (U3HUECKOTO CONEpKaHWs, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ComepKaHWs, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPY  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HWCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JeSATEeTbHOCTh TPYIIbI, BEHICTPAUBATh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAHMS U TOTJIONIEHUS, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuyath sBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOJHOE
najieHUue TeJ, pABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aMMOJIEHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMXKEHUE M1aHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€eMJICTPSICEHHE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3X0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yabTPadUOIECTOBOTO M PEHTTCHOBCKOTO HU3JIYYEHHUM, €CTECTBEHHBIN
PaZMOAaKTUBHBIN (POH, KOCMUYECKHE JY4Yd, PaJUOAKTHBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS UM MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, NEPEMEIIECHUE, MyTbh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPIHUsl CKATOU
NpY>KUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPHOJT U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJib MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEIMYHMHAMM,
CTPOUTH TpaprKK N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKHUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLNN CYNEPHO3ULMA CHUJI, HPUHIHUI OTHOCHUTENIbHOCTH ['anues,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbl OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YUCEIN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATDH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 W3YYEHHBIX CBOMCTBA (HHU3MUECKHUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE AaHHBIC, BHIOWPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3MYECKUX METO/OB, HCIONB3Yysl OMUCAHHE HWCCIEIOBAHUS, BBLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(du3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbioTOHA, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JWH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY H3 H30BITOYHOrO Habopa
o0Opy/nOBaHUs, ONHUCHIBATH XOJ OMbITA W €ro  pPe3yibTaThl,
bopMyIMpPOBAThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbBl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpa);

IPOBOJANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (DU3MUECKHX BEITUYHH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MepHoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTpa)KE€HUs CBETa OT yIJia MaJieHUusl W YIJia MpPeJoOMIIEHUs OT yria



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpeaHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUsI CKOJIBKEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHMM MAaTeMaTU4ecKoro MW MPYKUHHOTO MasiTHUKOB,
ONTHYECKass Cuja CcOoOMparolell JIMH3bl, paJAMOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY HU
BBITIOJHATh M3MEPEHHS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJyYE€HHBIE PE3yIbTAThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1ad0paTOpPHBIM
000opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHMIOMETP, OATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKorn, ¢oToanmnapar, ONTHYECKHE CBETOBOBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
IpU PEUICHUH YyYeOHO-TPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie M cOOMparolIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGPOPMALMIO O  IpUMEpax)
IPAKTHYECKOr0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUNA B TOBCEIHEBHOU
XKU3HU I oOecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu 1
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIEeH Cpefie;

OCYIIECTBJISATh, TMOUCK HHPOpMau (U3HUUECKOTO COJEpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYS TOMCKOBBINA 3arpoc, HaXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYSHHON MHQOpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpaHMs, CIPABOUYHbIE MaTepHAalIbI,
pecypcebl cetu MIHTEpHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
MHpOpMAallMM U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOIO COAECpIKAHMUS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEM ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pazjnen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O oje 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEIIMIUHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CTpoeHue BelllecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ) | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHuueckoe IBUKECHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 (ua. Bunkt cin https://m.edsoo.ru/7416194
Hroro no pazneny 21
Paznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 II 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
5.3 MexaHnuueckasi SHeprus 4 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KoaunyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TEM nudpoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TenioBble iBJIEHUA
bu6mmoreka [IOK
1.1 C 7| 7
TPOCHHE 11 CBONCTBA Betiectsa https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 20 2 7
OCTOSHHBIH JICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIICHUS 6 1 1.5 bubmmnorexa [IOK
https://m.edsoo.ru/7f4181ce
24 ONeKTpOMarHuTHAst MHIYKIIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. Mexann4yeckue siBJIeHUs
11 MexaHHYeCKOE ABMKCHHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bub K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3jnen 2. Mexanuveckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 Mexaandeckue KojaeOaHust 7 3
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasjen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 ) bubnnoreka [JOK
' JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasjnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 ! https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakiuu 7 1 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3neu 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca Gu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O IPUPOJE.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIMUUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaTUnKa
TEMIIEpaTyphl"

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAayKHU U3Y4aroT IPUPOLY.
EcrecTtBeHHOHAYUHBIN METO/T
no3Hanus. Onucanne GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIeH

VYpok-uccnenosanue "IIpoBepka
TUIOTE3bI: JAJBHOCTD NOJETA IIapHKa,
IIyIEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIIe BHICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubnmnorexa [IOK
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6mmoreka [IOK
8 JBr>xeHune 4acTHIl BEIISCTBA
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITHI 1O
9 HaOJIIOJICHUIO TETIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmMocss3b Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanudeckoe IBMKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE 1 HEpABHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIBIOKEHHE
bubnuoreka IIOK
13 Ckopoctb. Enunuiiel ckopoctu 1
https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt 1 BpeMeHH IBUKCHUS bubmmorera [TOK
y p https://m.edsoo.ru/ff0a0ac4
Nuepuyst. 3aK0H HHEPLIUH.
P . P bubnuotexa [JOK
15 BzaumopeiicTBue Ten Kak mpuyrMHa
https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmnoreka [JOK
1 00bEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas paborta «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIIa»

Permtenne 3agaud o reme "IlmoTHOCTE

bubmuoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMozeiicTBus tea. Cuma
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SBnenue TaroreHud. Cuia TSXKECTU
CBsi3b MEX]y CHIJION TSKECTH U
. bubnuorexa [JOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 no teme "Cuiia TsKecTu
3 Cuia TsSHKECTH Ha APYTHX IJIaHeTaxX. bubnnoreka [JOK
OuU3NYECKUE XapAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Nsmepenune cun. JluHamomer
p A P https://m.edsoo.ru/ff0al8cc
bu6 OK
25 Bec tena. HeBecomocTh nommoreka L{
https://m.edsoo.ru/ff0al778
Crno>xeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJHOM TIPSMOK bubmorexa HOK
A . P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pemrenue 3agau o reme
"PaBHoaeiicTBytomias cuin"
)% TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas paborta «3yuenue bubmuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJIEHUS U
XapakTepa COIPUKACAIOLIUXCS
IMOBEPXHOCTEN»

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau o remam: «Bec

31 tena», «['paduueckoe n3obdpaxkenue bubmmoreka [JOK
cuy, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKEHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKeHUE CHI»,
«Cumb»

13 Jasnenne. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenada naBieHus! TBEPALIMU
35 TenlleI/I, JKUAKOCTSIMU U f")aSaMI/I. 3akoH bubmnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B JKUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAaHHOE JICCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

17 Pemenue 3amad mo teme «/laBnenue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOmarommuecs cocyabl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

r N
39 VADABIIIHCCITI Hpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
JKUJIKOCTHBIN HAcOC
Atmocdepa 3emin. [TpudarHb
CYIIECTBOBAHUS BO3yIITHOMN
41 }(;I:nquH 3emiu 3:;3};ICHMOCTI) bubmorexa HOK
© ’ https://m.edsoo.ru/ff0a2b5a
aTMOoCc(epHOTO JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuoreka [JOK
B LA
42 ec Bo3ayxa. ATMochepHoe TaBiIcHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMmocepHOTro 1aBICHUS. bubnnoreka [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTbH aTMOC(EPHOTO
44 T BBI TIj)HIZI BHEM bubmorexa HOK
HABICHIA O c0 A YPO https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau mo reme
46 n n
ATMOC]epHOe 1aBIeHHE
eHCTBHUE KUJKOCTH U Ta3a Ha
47 A HB X Terl bu6mmoreka [IOK
HOTPYZEHHOe e https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuiia
JlabopaTtopHas paborta «OnpeneneHue
43 BBITAJTKUBAIOIIICH CUJIBI, bu6mmorexa [IOK

,Z[CI\/'ICTBYIOH.ICI‘/’I Ha TECJIO, IIOTPYKCHHOC
B XXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00BbEMA MOTPYKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Temn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

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

51

52

53

54

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHHE JIOJKU U
onpeeraeHue e€ rpy30no LEMHOCTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxormnaBanue»,
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
U Ta30B»

Mexanuyeckas padbora

MomntHocts. EquHUIEI MONITHOCTH

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{f82

55

56

57

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHne TBEpABIX TEN, KUAKOCTEN
u razoB» / Beepoccuiickas
poBepoyHas paboTa

58

PesepBubIit ypok. Pabora ¢ Tekctamu
o Teme «/laBnenne TBEpABIX TN,

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




59

60

KUIKOCTEHN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta
«HccrenoBanue ycioBrid paBHOBECHS
pbIyara»

Pemmenue 3amay o teme «Y CIIOBUSA
PaBHOBECHSI pbIUaray

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumnmenT nmone3noro neicTBus
Mexanmu3ma. Jlaboparopuas pabora
«M3mepenne KIIJI HaknOHHOM
TUTOCKOCTI

0.5

62

63

64

Pemrenne 3agau o teme ""Pabora,
motmtHocth, KIT/1"

MexaHuuecKasi SHeprusl.
KuneTtnueckas 1 noTeHIMaIbHAs
JHEprus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4dc48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpPUMEHT MO TEME
"DKcnepUMEeHTalIbHOE OIpeIeTICHHE
WU3MEHEHUS KUHETUYECKON 1
MOTEHLIUAJIbHON SHEPTHH NTPU
CKaTbhIBaHWM TeJja 110 HAKIIOHHOM
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPIHs»

PesepBHelit ypok. Pabota ¢ Tekctamu

bu6mmoreka [JOK




o TeMe "MexaHnueckoe IBUKeHue"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Pabora. MOIHOCTE. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME




8 KVIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
. bubnmoreka [JOK
1 KMHETUYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Monaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemnmoBoe pacuIMpeHre U CKaTHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael reruionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OanaHca. bubnmoreka [JOK

13 p 0
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstueit BoAbI"

Pacuer koaudecTBa TEILIOTHI,

15 HE0OXOIUMOT0 ISl HATPEBAHUS TEa
Y BBIICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yAEIbHON TEMJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
Cropanust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

p bu6mmoreka [JOK
18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHAas
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
YIEIbHOW TEIUIOTHI TIJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnnorexka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumteane. Y nenpHas temiora bu6mmorexa [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATYPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEJBLHOW BJIAXKHOCTH BO31yxa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHuHUIIBEl paOOTHI TEMJIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN U 3aIIUTa
OKpYKarolle cpebl

3aKOH COXpaHEHUS U IIpEeBpalIeHUs
SHEPTUH B TEIJIOBBIX MpoIeccax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TenaoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BenecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TeroBble ABIeHUA. V3MeHenne
arperaTHbBIX COCTOSIHHI BerecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IneKTpU3aLUL
T€J UHIYKIUEN U IIpU
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apsoKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 Hanpsis>keHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
HocuTenu snektpuueckux 3apsjios.

33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHeHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0

36 cyuiectBoBaHus. MicTouHuKM bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnrorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO T0JIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DNEeKTPUYECKHUI TOK B METaJIJIaX, bubnuotexa [JOK
JKHUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz“YJII/II;)OBaII-:I/Ie CHJIBI 0.5 bubnmorexa LOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJIeKTpUYECKOE HAMPSDKEHHUE.
BoasTMmerp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 0.5
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a%e14
HarnpspKkeHus"
43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH
44 3IEKTPUYECKOTO COMPOTUBIICHUS | bubmmoreka [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka
https://m.edsoo.ru/ff0aa44a
enu
Jlaboparopuas pabora
"UccnenoBanue 3aBUCUMOCTU CHIIBI
46 TOKa, UIYIIEr0 Yepe3 pe3nucTop, OT 1 bubmmorexa LOK
- MY pes p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOJIHUKOB
JlaGopatopnas pabora "IIpoBepka
43 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH | bubmmorexa LIOK
IOCEI0BATEILHOM COEAUHEHUHN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

MapayIeIbHOM COEUHEHUHN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JIsl pa3jInyHoro bubnmnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH ANIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Omnpenenenue
52 a601}“)1,1 u II\)/[OI_I_I}II)OCTI/I :—)JIeKTqueCKOFO buGnnorexa LIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECKUe ey 1 MOTPeOnuTenn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJICHCTBHE
55 Ypok-uccnenosanue "M3yuenne bubnnorexa [JOK
MOJI€H MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarauTHoe 1oJjie
bu6mmoreka [IOK
56 3eMJI1 U ero 3Ha4YeHue IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIeKTpUYECKUE 3aps/Ibl.
bu6mmoreka [JOK
57 3apspKeHHBIC Tejla U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSHHBIH
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUIecKHe 3apsiIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoAcucTBUA. I10CTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

MpoBepoyHas pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepocceuniickas
IpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne AIeKTPOMarHuToB B
texHuke. JJaboparopnas pabora
"N3yuenue neiicTBUS MarHuTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTeN e B TEXHUUECKUX
YCTPOKCTBAaX U Ha TPAHCIIOPTE.
JlabopartopHnast pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBuraresns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYCHUS MICKTPUICCKON SHEPTHH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIIeKTpuYecKue u




MAaTrHUTHBIC SIBJIeHUS"

KonrtponsHas pabora o teme

66 "DJIeKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [IOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblil ypok. PaboTta ¢ Tekctamu | bubnuoreka [IOK
o teme "TeroBsie sBieHUS" https://m.edsoo.ru/ffO0accSe
68 PesepBHbIil ypok. PaboTa ¢ TekcTamu |
1o Teme "MarHuTHbIC SBJICHHS"
OBILEE KOJIMYECTBO YACOB I10 68 1455

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontpoabubie IIpakTHnueckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr

| MexaHnueckoe JBUKECHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOI'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMOJIMHEWHOE | bubmmoreka [JOK
JIBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeqHsst 1 MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBU>KEHHSI. 1
I'padux ckopocTH
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHS Tena npu | | bubmuoreka [IOK
PaBHOYCKOPEHHOM ABIXKECHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

g CBoOomHoe nagenne teil. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE 11O 1 bubmuoteka [IOK

okpykHocTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas U yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3ak0oH HproToHa. BekTop bubmuoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTByIOIIASA CHIla https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akoH HproToHa. Bbu6moteka LIOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cua ynpyroctH. 3akow I'yka https://m.edso:)_.lru/fanecaZ
16 Pewenue 3ampau no reme «Cuna
YIPYTOCTHY
17 JlaGopatopHnas pabora «OnpeneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnmnoreka HOK
18 Crna Tpenms https://m.edsofru/fanﬂ 38
19 Pemenune 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnnorexa [JOK
Kod(purmenTa TpeHus: CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3aKkoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnrorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cuia TSDKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majieHust

Ypoxk-koHpepenuus "/IBrkeHue et

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anay no teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmorexa [IOK
: P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 IIepBas kocMHu4ecKast CKOPOCTb. bubnumoreka [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue mMaTepuaibHOW TOUKHU.
AGCOII0THO TBEPAOE TENO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpOTO TENA C
.. NS https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LenTp TspKEecTH
PaBHOBecue maTepuaibHOW TOUKHU.
AGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHnTp TspKecTH
73 Pemenue 3agau nmo reme "MomeHT bu6mmoreka IIOK
cunbl. L{enTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
" bubmuoreka [IOK
29 Teme "MexaHn4yecKoe IBUKEHHE.
. " https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTponbhas pabota no teme
| bubnunorexa LIOK
30 MexaHnueckoe ABIKEHIE.
. " https://m.edsoo.ru/ff0b06ec
BsaumoneiicTBue Ten
31 Nmnynbse Tena. Umnynsc cuiibl. 3aKoH bubmuoteka [IOK




COXPAHEHHUs UMITyJIbCa. YIIPYTO€ U
HEyIIPYroe B3auMOJECHCTBUE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnmnoreka HOK
34 Mexannyeckasi paboTa U MOIITHOCTh https://m.edsocL>.Iru/ffObOa84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
YIPYTOCTHU U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
17 CBs3b 3HEprUU U paboTHI.
IloTeHunanbHas 3Heprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPrUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUs DHEPIUM» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €T0 bu6nmorexa LIOK
XapaKTEPUCTHKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTU
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
NPY>KUHHOTO MasTHUKA»

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

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHu i
rpy3a, HOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BOHBL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "Mexannueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKre BOJTHBI"

3BykK. PacnipocTpanenue u oTpaxkeHue
3ByKa

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

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
uH(OPa3BYK B IPUPOJIE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXpPaHEHMUSI.
Mexanuyeckue KoyiebaHus ¥ BOJTHBI"

KonTponbhas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI COXpaHeHMs. MexaHnueckue
Kose0aHusl U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-konpepennus "Lkana
53 3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOUIIBHOTO TesedoHa
Pemenue 3agau Ha onpeneneHne
60 Y4acTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 CxopocTts cBeta. BomHoBBIE cBOMCTBA bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
bu6nunorexa LIOK
62 pacnpocTpaHEeHUE CBEeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
but6mmorekxa [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJIICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb30BaHre NOTHOTO BHYTPEHHETO httosfmed b3S
ps://m.edsoo.ru c5¢
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanme
66 3aBUCUMOCTH yTJla MPeTOMIICHHS
CBETOBOTO JIyua OT yIJIa MaJIeHUus Ha
rpanute "Bo3gyx-crexkiao""
Ypok-koHpepermus "Vcnons3oBaHue
67 TIOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
bubnnoreka [JOK
68 JIunzel. OnTryeckast cuiia JIMH3bI 1
https://m.edsoo.ru/ff0b3f2c
. bubmmoreka [JOK
69 [TocTpoenue n300paxeHuil B IMH3aX 1
https://m.edsoo.ru/ff0b444a
Jlabopartopnast pabota "Ornpenenenue BuG 110K
_ nonroTexa
70 (hOKYCHOTO PacCCTOSIHHS M ONITUYECKON
. cobuparomei . https://m.edsoo.ru/ff0b4206
WJTBI COOMPAFOIIICH JTHH3BI
71 Ypok-koHpepeHmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnmnorexa [JOK
72 I'na3 xak ontuueckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "legexTs
3penus. Kak coxpanurts 3penue"
Paznosxenune 6emoro cBera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffOcOf4c




JlabGopaTopHas padota "OIBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEeKTP U

75 BOCHPUSTHIO [IBETA IPEIMETOB MPHU UX bubmmorexa [JOK
P 1 pel P https://m.edsoo.ru/ffOcOe2a
HaOJIOACHNH Yepe3 BETOBbIC
¢bubTpor"
VYpoxk-npaktukym "BonHoBbIE
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxms”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u morjoiieHne cBera
79 atomoM. KBanTel. JInneiuaTteie bubmmorexa [TOK
' ' https://m.edsoo.ru/ffOc144c
CIICKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubmmoreka [JOK
CHEKTPOB UCITYCKAHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnas bubnuoreka [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N30TOomnEI https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6nmorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacnana
VYpok-koH(pepenus "PagunoakTuBHbIE
P Gep bubnuorexa [JOK
86 M3JIy4eHUs B IPUPOJIE, METUITHHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
quceln

28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK
MAaccChl U DHEPTUUA https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3anau no teme "Snepueie
peakuun"

90 Peakuuu cuHTe3a u neneHusd saep. bubnmnoreka HOK
Ucrounuku sueprun CosHia U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-kondepenuus "Anepnas

01 sHepreTHka. JleicTBus
PaZlMOaKTUBHBIX U3ITyUYE€HUN Ha KUBBIC
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBieHUS"

KonTponbhas pabota no teme
93 "DIIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsbI€ siBeHUS"
[ToBTOpeHue, 06061IEHNE.
bu6mmoteka IIOK
94 JlabopaTopusie paboThI 1O Kypcy
" . " https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
[ToBTOpenue, o6o0menue. Pemenue
bubnunorexa LIOK
95 pacyYETHBIX ¥ KaY€CTBEHHBIX 3a/1a4 10
" " https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoLEeCCh
96 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




pPacyYeTHBIX U KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

97 pACUETHBIX U KAYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBok"
[ToBTOpenue, o6o0mIeHNE.
98 JIaGoparopHble pabOTEI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBJIEHUS
[ToBTrOopenue, o6o0menue. Padbora ¢
" bubnuorexa [IOK
99 TEKCTaMH I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMe "CBETOBEBIE 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 Tekctamu 1o TeMe "KBanToBas u 1
sanepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pa3jindaTrb SABJICHUA M0 OMHMCAHHWIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOHINX JAaHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 3a7ayy B y4eOHYIO, BBIICIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUIN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBAa Tel U (U3MUECKHE SIBICHMUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHULIBI (PU3HUECKUX BETUYMH, HAXOIUTh (OPMYJIHI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYUH

L.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)PBPI‘ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpPpU O3TOM [AaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

1.7

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qycji€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh TNPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue M3 1 — 2 JIOTMYecKUx MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3HUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONb3Ysl 3aKOHBI U




(dopMyIIbl, CBS3BIBAIONINE (PU3UUECKUE BETMYMHBI: HA OCHOBE aHaIM3a
YCIOBMsS 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIMUUHBI B (YOPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEIIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUIHOCTH TOTYYSCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIMTh IPH IMTOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh "
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylnbTaT, HaXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaMpoBaTh  MpOBEpsieMble
OPEINONIoKEHUsI, CcOoOMpaTh  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITAa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATH NPSMbIE U3MEPEHHUs C HCIOJIb30BAaHMEM AaHAJOI'OBBIX M
U(PPOBBIX MPHUOOPOB, 3aAMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYroll C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIJAHUPOBAaHUM Y4YEOHOTO HCCIENOBaHUS, COOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, €JIaTh BBIBObI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.13

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA Q)HSI/IIIGCKI/IX BCJIMYHH, CJICOys
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUEC HCKOMOM

BCJINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a060paTOPHBIM 000PY1I0BaHUEM

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIUIIBL ,Z[CﬁCTBPI)I N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIIBKO HX OIIMCaHHA,
HCIIOJIb3YA 3HaHUA () CBOMCTBax (I)I/I3I/ILICCKI/IX SIBJICHUM n

HeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHMOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMy M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM JKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUUBON HIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOpMAITUU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX MCCIEJOBAHUN, NPU 3HTOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBHITIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IpyMIe B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SAIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHUE M3YyYCHHBIX (DU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACIATH

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONKCBHIBATh H3YyYEHHbIE CBOWCTBA Tl U (PU3MUECKUE SBJICHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (hOPMYJIHI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKH  M3YUYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YEHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBHeHHﬁ, (l)I/ISI/ILIeCKI/IX 3daKOHa HUJIK 3aKOHOMEPHOCTU

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX U1 pelIeHMs] 3a7aud, BbIOMpATh 3aKOHBI U  (OPMYJIBL,
HeoOXoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHHEe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITIOJIB3YS OIMMMCAHUEC UCCICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAKa

MMPOBEACHUA UCCIICA0OBAaHMA, 1CJIaTh BBIBOABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

NPENNOoNIOKEHNUsI, coOUpaTh  YCTAaHOBKY U3  INPEIAJIOKEHHOTO




000pyI0BaHMs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIHTAThI

U3MEpEHUH ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX HW3MEPCHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEHHOMY  IJaHy,  (puKcupoBaTh
pe3yabTaThl MOJYYCHHOM 3aBHCMMOCTH B BUJE TaOJHIl U TpaduKoB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh IPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOAUTH TpHUMEpHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOIICHI/IH HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOHle/'I cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCS 3HAHUNW M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATh HH(POPMALUIO, KOTOpas

SBJIIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHWi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, peoOpa3oBaHusi WHPOPMALIUU U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHMYHO MPEJCTaBIIATh PE3yJbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKOM  JCATEIBHOCTH, TMPH ITOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATh BHICTYIJIEHUE MPE3EHTaLUEN

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

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

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/I3I/I‘IGCKOC SBJICHUC
pacno3HaBaTb MPOABJICHHUEC H3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlmeM MHUpe, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hon, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MTpU3HAKU) GUZUYECKUX SIBICHUN

1.4

OIMMUCBIBATH H3YYCHHBIC CBOMCTBA TEI U (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OINUCAHUU IIPABUIIBHO
TPAKTOBATbH (1)H31/I'—IGCKHI7[ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAUCHHS U CAVHUIbBI (I)I/I3I/ILICCKI/IX BCJINMYHH, HAXOIUTH (I)OpMYJ'ILI,

CBSA3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIUYMHY C  JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTCpU30BaATh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW 3aIIMChiBaThb €TI0 MaTreéMaTU4YC€CKOC

BBIpAXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 W3Yy4YEHHBIX CBOMCTBA

bu3nUecKux IBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3a7auu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMIi), HCIONb3Ysl 3aKOHBl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJNOCTAIOIIUE WIIH
n30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUsl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHUYHOCTh

MOJIYYEHHOTO 3HaYCHUS (PU3NIECKOI BETMUNHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTH IIPpHU IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC MCCIICAOBAHUsA, BBIACIATH
MMPOBECPACMOC TPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOANTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUH WM
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BennuuHbI (POKyCHOE
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIIBHOTO Mproopa)

NPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSMBIX HW3MEpPEHUN: IJIaHUPOBaTh HCCIEJOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBAThb pe3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHS, COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIe:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLHUIBI JIEHCTBUS HU3YYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOICTB, WU3MEPUTENBHBIX npubopoB "
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-TPAaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS M300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3UUYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKpY Kalolllel cpeie

OCYHIECTBIISATh MOUCK MHPOPMAIUN (PU3UUECKOTO COJCPKAHUSI B CETH
WuTepHer, caMocTOSTeNbHO (OpPMYJIHpPYsl IOMCKOBBIA  3arpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HUCTOYHUKOB

1.19

WCIONIb30BAaTh MPH  BBHIMOJIHEHMHM Y4YEeOHBIX 3aJaHuil  Hay4dHO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu MHTepHeTr; Biazere npuéMamu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHOH




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAllUU M3 HECKOJBKUX HCTOYHHUKOB (HU3UUECKOrO
COJepKaHus, MyOJHMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
GU3MKH U CONPOBOXKIATh BBICTYIUICHHE IIpe3eHTalue ¢ y4érom

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpesiesTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBINOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTb  €ro, aJeKBATHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEHTA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

Puszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
1.1 dusuyeckue SBICHUA: MEXAHWYECKUE, TEILIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnyeckue BeauuuHbl. 3Mepenue  usmueckux
1.2 BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcTtecTBeHHOHAy4YHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOI'O BOIPOCA, BBIABUKCHHE TUIIOTE3,
1 OKCIEPUMEHT T1I0 TPOBEPKE THUIOTe3, OOBSICHEHUE

Ha0JIr01aeMOr0 SBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOIeNen

[TpakTiueckue paboThI:

###Parf##113MepeHne paccTOSIHUM.

###Par###I3mepenue 00bEMa KUIKOCTH M TBEPAOTO
1.5 Tela.

#H##Par###OnpeneneHue pa3MepoB MaJbIX TeEJ.

##H#Par###l13mMepenne  Temneparypel IpU  [IOMOIIHU

JKAJIKOCTHOTO TEPMOMETpA U AATUYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

###Par#H##CTpoeHne BelecTBa: aTOMbI U MOJIEKYJIbI, UX
2.1 pasMepsl. ONBITHI, JIOKA3bIBAOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2 ###Par###/[Biokenne  vactun,  BemectBa.  CBA3b
2.2 CKOpPOCTH  JBW)KEHUS  4YacTULl C  TEeMIEpaTypou.

BbpoyHnoBckoe nBuxkenue, mupdysus

23 B3aHMOHeﬁCTBHe JaCTHILl BEIICCTBA: IPUTAKCHUC U

OTTAJIKMBAaHHC




###Par#H###ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

24 B3anMoCBs3p MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###0Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCTONIb30BaHueM Gotorpaduii).

2.6 #H##Par###ONbITEI o HaOII0IEHUIO TEIJIOBOTO

pacIIMpEHHs Ta30B.
###Par#H##OnbITBl 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#H##Par###CropocTs. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdyér myTtw M BpeMeHHn
JBUKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
33 TeJ KaK NMPUYMHA U3MEHEHMS] CKOPOCTH JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Partt##lInotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuia Kak XxapakTepUCTHKa B3aUMOJIEHCTBHUS TEIN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
37 H#H##Par###IBnenue TaroreHuss u cuna Tspkectd. Cuna
' TSKECTH Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh
13 Cuna tpenusi. TpeHHe CKONBXKEHUS U TPEHUE MOKOA.
' TpeHune B npupoie U TEXHUKE
19 H##H#Par###CloXeHne CuJl, HalpaBICHHBIX 10 OJHOHN
. npsMoid. PaBHoIeCTBYIOIIAs CHUIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KECHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIs u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBXEHUS Opycka WIM IIapuka 110
HAaKJIOHHOM  IuIocKOCTH. OmnpeneneHue  IJIOTHOCTH
TBEPJIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOILHE
3aBHCHUMOCTB pacTshKeHUs (AedopMariiu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHUE
3aBUCUMOCTb CWJIbl TPEHUSI CKOJIBKEHHUS OT Beca Tela U

XapaKTepa COIIPHUKACAOIUXCs HOBerHOCTeﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHMBOU IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 T'A30B

HaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS WU

+ YBEJIUYECHUS TABICHUS
4o JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a oT 00bEMa,
' TEeMITepaTypbl
43 [lepenava naBieHust TBEPABIMH TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHUYeCKrEe MaIIMHBI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratnueckuit mapagokc. CooOIIArONTHUECS COCYIBI.
['mppaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu u armochepHoe naBienue. [IpudanHb
45 CyIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABICHUS OT
BBICOTHI HaJ] YDOBHEM MOPSI
16 W3mepenune armocdepHoro npapneHus. [Ipubopsl amns
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxormnnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpenenieHre BBITAIKMBAIOIIECH CUJIbI, TEHCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JACHCTBYIOLICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHJIBI, ACWCTBYIOIIEH Ha TENO B KHJIKOCTU, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMerpa 15 R)0%
KOHCTPYUPOBAHHE  JIOAKM M  OlpeJelneHue e

rPy30MOABEMHOCTH

4.10

du3nyeckue SBJICHUA B npupoae: BIIMSAHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHHUC

pBIO

4.11

Texnudeckue ycTpoiicTBa: COOOIIAIOIIUECS COCY/BI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas padbora
5.2 MexaHuueckas MOIIHOCTh
53 [IpocTbie MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' 10cKoCTh. [IpaBuiio paBHOBECHs pblyara
54 [TpuMeHeHMe paBUiIa paBHOBECHS pbluara K OJIOKy
«3onmoroe  mpaBwio»  MexaHUKU.  KoadduumeHnt
5.5 ITOJIE3HOTO NEeNCTBUSA MEXaHU3MOB. IIpoctsrie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernyeckas sneprus
sg [TomHast MexaHWUYecKas PHEPTUs. 3aKOH HM3MEHEHUS U
' COXpaHEHMsI MEXaHUYECKOH SHepruu
5.9 [TpakTHyeckue paboOTHI:




###Par###Onpenenenue pabOThl CUJIBI TPEHUS NpHU
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHMI  paBHOBeCHUs
peruara. HMsamepenue KIIJI HakIoOHHON TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJ0BeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3JieMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KMHETHYECKON
61 TEOPUM CTPOEHHUs BemlecTBa. Macca u  pa3mepsl
' MoJiekys.  OmBITBI,  TOATBEP)KIAIOMINE  OCHOBHEIC
MIOJIOKEHHSI MOJIEKYJIIPHOKUHETUIECKON TeOpUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHHE CBOICTB razoB, )KHJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKHHETHUECKON
TEOPHH
6.4 CMaunBaHUe W KallWJUISIPHBIC STBIICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
66 Temmneparypa. CBsA3b TemmepaTypbl €O CKOpPOCTBIO
' TETIOBOTO JIBMYKEHHSI YaCTHUI]
67 BuyTtpennsist sneprusi. Crioco0bl H3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terionepeaya U copepiieHue padoThbl
6.8 Bupael Tennonepenauu: TEIONPOBOIHOCTh, KOHBEKIUS,




U3JIly4yeHue

KomuuectBO  TEIIOTHI. VYnenbHas  TEJIOEMKOCTH

6.9
BELIECTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMYECKUX BELIECTB.
. VY enpHas TEmaoTa NiaBJICHUs
[TapooOpazoBanue u  koHaeHcauus. Vcnapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Mpuanmmel  paboThl  TerioBbix — aurarenei  KITJ]
6.15 TEIJIOBOro ABuraresns. TemioBble ABUTraTeNd M 3aluTa
OKpY’Karolllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
##H##Par#H##OnbITEl IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
###Par#H##OnbITel 10 HAONIOACHHUIO  TEMJIOBOTO
617 paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.

###Part##OnpeneneHue naBlieHUs] BO3ayxa B OayuioHE
HIpuIa.

#H##Parf##0OnbITb, JIEMOHCTPUPYIOIIME 3aBUCHMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HAarpeBaHHs WU
OXJIQXKICHHS.

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

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpHQCCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

###PartH##Habmonenne M3MEHEHUS BHYTPEHHEHN
SHEPTHM Tejla B pPe3yJibTaTe TeIuionepeaadn U padoTh
BHCIIHUX CHIL.

###Par##llccnenoBanne SBICHUS TEIIOOOMEHA TIpH
CMENIMBAHUU XOJIOAHOU U TOpsUeH BOJIBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIyYeHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

#H##Par###OnpeneneHue YAEJIbHOU TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoiiecca UCIapeHus.
##H#Par#H##Onpenenenue  OTHOCUTENIBHON  BJIaKHOCTH
BO3/yXa.

#H##HParf##Onpenenenue yaenbHOM TEIIOTHI IJIAaBJICHUS

JIpaa.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpPUCTaJUTBI B TIpupoae, u3inydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWCTBA:  KalWJUIAPBI, IMPUMEPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJIb BHYTPECHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUYECKOTO

noss. lIpyHOUnD Ccynepno3unuu 3JIEKTPUYECKUX I0JIeH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBoaHuku u
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBaHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
Onektpuueckass nenb. Cuna Toka. OJNEKTPUYECKOE
7.8
HaIpsHDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka uenu
[lTocnenoBarenpHOE ¥ MapajUIeIbHOE  COEAUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrosHHble MarHuThHl. B3amMoaelcTBuE MOCTOSTHHBIX
7.14
MarHuTOB
715 MaruuTtHOe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HAYEHHE TS KU3HU Ha 3eMiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOrO TMOJIA HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. Vcmosb3oBaHue
' JJIEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




naaykuuu. [Ipasuio Jlenna

DIEeKTpOTreHepaTop. CnocoObl MOJTyYEHUSs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl HHIYKIIUEH

Y TIPU CONPUKOCHOBEHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIEMH

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

N3mepenue u perymupoBaHUe HAMIPSIKCHHUSI.

HccnemoBanue 3aBUCUMOCTH CHUITBI TOKQ, HIYIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3HucCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTWHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HANpsOKEHUM INpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CUJIbl TOKA MpHU MapajyieIbHOM
coeiMHeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Pe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO YEPE3 JAMIIOUKY, OT HalpsSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO TMOJISl TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM U  pasjencHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OmpITEl, JEMOHCTPHUPYIOIIWE  3aBUCHUMOCTb  CHIIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHUA TOKa B KaTyYHIKE. I/I?;yquI/Ie

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

KoncrpyupoBanue 54 U3y4YeHue paboThI
JIIEKTPOABUTATES. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOIOBAaHHUIO ABJICHUA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
HCCIIeNOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIrpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHE
SBJIICHUS B  arMocdepe, DICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, amIepMerp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON 3HEPruH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FCHEPATOP IMOCTOSAHHOI'O TOKA

9 KITACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
pazznena
MEXAHWYECKUE ABJIEHUA
Mexanuueckoe JBHKEHHE. MarepuaibHas TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE
##H#Par#H#HepaBHOMEpHOE NMPSMOJIMHENHOE BUKECHHUE.
8.4 CpenHsis W MrHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHEMHOE

8.5
JIBYDKEHUE
8.6 ###HPar###CBo00nHOe nanenue. OnplTel [anmmies
###Par###PaBHOMEpHOE JIBI)KEHUE 110 OKPYKHOCTH.
8.7 Ilepron m uactora oOpamieHus. JIuHeliHas U yriioBas
ckopoctu. LleHTpocTpeMuTebHOE yCKOPEHNe
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertuii 3akon HeroToHa
8.11 H#HH##Par###] [puHuun cyneprno3uiiuy CUI
8.12 Cuna ynpyrocrtu. 3akoH ['yka
##H#Par#H##Cuna TpeHus: cuiaa TPEHUs CKOJBXEHMUS,
813 CHJIa TPEHMS [TOKOs, IPYTHe BUABI TPEHUS
#H##Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
819 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
IBwxenne  miaHer  Bokpyr  Comuma.  Ilepsas
815 KocMuyeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16 oo
#HPar#H##PaBHoBecre TBEPIOro Tena € 3aKpEIIEHHON
817 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nwmnynbe Tena. I3Menenue ummynbca. IMimynbe cuiibl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 Hi#HPar#H#PeakTBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGora cun TsxkectH, ynpyroctd, TpeHus. CBs3b
822 SHEPruu U paboThl
[loTrenumnaneHast dSHeprus Tena, MOAHATOTO  Hal
823 MIOBEPXHOCTHIO 3EMIIH
8.24 [ToTeHumanpHas YHEPTUS CKATON MPYKUHBL
#HHPar###Kunetnueckass ~ sHeprua.  Teopema 0
825 KMHETUYECKON SHEPTUU
8.26 ###Par###3aK0H COXpaHEeHUs1 MEXaHUYECKON dHEprun




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHsI Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tejla IpU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaIbHOM CKOPOCTH.
IIpoBepka ruUIOTE3BI: €CIM IMPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayabHOW CKOPOCTU IYTH OTHOCSTCS
KaK psAJ HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CWUJbl HOpPMaJbHOTO JaBieHud. OrnpezneneHue
KodpuuueHTa TpeHHus CKoulbxkeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpexneneHue padOTbHl  CUIIBI
TPEHUS TpU PABHOMEPHOM JBWKEHMM Tejla IO
TOPU3OHTAILHOW TMOBepXHOCTU. OmnpexneneHue padOTHI
CHJIBI  YOPYrocTM  INpu  HoabéMe  rpy3a ¢
WCIIOJIb30BAHUEM  HEMOABM)KHOTO M TOABHKHOTO
0JI0KOB

dusnueckue SBJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB

TexHuyeckue  ycTpolcTBa:  CHUAOMETP,  JaTYUKHU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY/ 1a
92 Maremarnueckuit u MIPYKUHHBIN MasITHUKMU.
' [IpeBparenne sHepruu npu KoiaedaTeTbHOM ABMKSHUN
03 3aryxarwmue kojebaHus. BrIHYXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexaandeckre BOJHEL. CBOMCTBAa MEXaHHYECCKUX BOJIH.
94 [IpononbHbie W monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpa’keHHE 3ByKa
9.6 WnudpasByk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmpeneneHne  4acTOTBl M Iepuojga  KojeOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmpeneneHne  4acTOTBl M Iepuojga  KojeOaHui
MPY>KMHHOTO MasiTHUKA
97 HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHui
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJWHBI HUTH.
HccnenoBanne 3aBHCUMOCTH — Iepuoja  KoJjeOaHWi
NPY)KMHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH nepuoja KoJeOaHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M XECTKOCTH
npy>kuHbl. V3Mepenne yckopeHus: cBOOOTHOTO MaICHHS
dusnueckue SBJICHUS B NPUPOZIE: BOCHPHUSATHE 3BYKOB
9.8 ’KMBOTHBIMH, 3€MJICTPACCHHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
99 TexHu4ecKkue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG IoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [kana 31eKTPOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.

' BoiHOBBIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3yueHne CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ousnyeckue SABICHUS B MpHUPoAE: OHUOIOrHYECKOe

10.5 JENCTBHE BUJIIMOTO, yIIbTpadroIeTOBOrO u
PEHTTEHOBCKOTO M3Ty4YeHUI

10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE

QJICKTPOMAIrHUTHBIX BOJIH JJIL COTOBOM CBSI3U




11

CBETOBbGIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOYHUKHY CBETA
11.2 [IpssMOnMHENHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEIOMIICHHS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop jtyuel B JIUH3E
116 OnTnueckast cuctema ¢oroanmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak onruyeckas cucrema. biauzopykoctb u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro cBera B criekTp. OnbiTel HpoTOHA.
' CrnosxeHue ceKTpajbHBIX LIBETOB. Jlucepcus ceeTa
[IpakTuueckue padbOTHI:
#H#HPar###ccneqoBanue 3aBUCUMOCTH yria
OTpa)XEHUs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
###Par##H#113yueHne  XapakTepUCTHK  H300paKeHHs
IpeMeTa B INIOCKOM 3epKalle.
#HHtPar###ccienoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOTO JIyda OT yIJla MaJeHUs Ha
119 IPaHULE «BO3yX — CTEKIION.
' ###Par#Ht#lonyuenne u300pakeHUH € MTOMOUIBIO
coOuparoIei JTMH3HI.
###Par###Onpenenenue (POKyCHOro pacCTOSHHUS U
OINITUYECKOM CHIIBI cCOOMpPAIOLIEH JTMH3BI.
#H##Par##H#OnbpITEl 10 pa3loXeHuio Oeroro ceera B
CHEKTP.
#H##H#Par#H##ONbITBl 110 BOCHPUATHIO 1BETA NPEIMETOB
IIpHU UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
Oduznyeckue sABieHUS B npupone: 3atMeHus ConHua u
11.10 JIyHbl, 1[BE€TA TeJN, ONTHYECKHUE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

Texauueckue YCTpOWCTBA: OYKH, IIEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAETb aroma.
' Moaens aroma bopa
122 Hcnyckanue u moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nyyeHHs
124 Crpoenne aromHoro sgpa. Hykionnas Monens
' aTOMHOTO siapa. M30Tonsl
125 PanuoaxTtuBHble npeBpaiueHus. Ilepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuuy. 3aKOHBI COXPAaHEHHUs 3apsiioBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. MctouHuku sHepruu
' CoiHIa u 3BE3]1
12.9 Snepnas osHepreruka. JleiicTBHE  paguOaKTHUBHBIX
' U3JIy4YE€HUN Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoOB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (poTOorpadusim).
N3mepenue paaroakTuBHoOro ¢poHa
®usnyeckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOAaKTUBHOE M3IIyUYCHUE TMPUPOJHBIX MHUHEPAIOB,
NEICTBUE pPAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHUu3M
YeJI0BeKa
1212 Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMH
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIecTBA, O (PU3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3InyaTh sIBICHH 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3MUYECKOE SIBIICHUE,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYECHHBIX (PU3MUECKUX SIBIECHUIN
B OKpYXalOIIeM MHUpEe, BBIICHAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBamMH TOHSITHHHOTO ammapara ¥ CHMBOJMYECKOTO
A3bIKa (DPU3UKU M MCIIONB30BaHME UX IS PElIeHUs y4ueOHBIX 3a/ad;
YMEHHE XapaKTephU30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (I)I/IBI/I‘{CCKI/IC SABJICHUA,

HCTIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHHsI MpaBuiI 0€30MacHOTrO Tpyjaa: HaONtoIeHHue (PU3NIECKUX
SIBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyJOBaHUS MO MHCTPYKLWH, ONMUCHIBATH XOJ
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3UUECKUX BEITHMUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPATh
OKCIIEPUMEHTAJIBHYI0  YCTaHOBKY II0 HMHCTPYKLMHM, BBIYHCIIATH
3HAYCHUE BEJIMYMHBl U AHAJIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh HKCHEPUMEHTAJIbHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHHWE [0  UHCTPYKLUUH,  IPEACTaBIATH
MOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOJEIU CTPOSHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aTroma,
HYKJIOHHasi MOJI€JIb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd MPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yueHHbIE CBOICTBA (PU3NUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMeHnue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAaIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KPAaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATMCTUYHOCTHL IOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHUE ONpPENeNATh Pa3MEPHOCTb

(bu3nYeCcKOil BENTNYNHBI, TOTYYSCHHON IPU PEIIEHUH 3a1aun

YMmenune XapaKTCpPU30BaTb IMMPHUHIMUIIbI H@ﬁCTBI/IH TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOILECCOB MO MX OIMUMCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCEIHEBHON KM3HM 111 oOecrneyeHHss ©O€30IaCHOCTH NP
oOpamieHUn Cc  OBITOBBIMM ~ IpUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMM, COXPAHEHUS 3/10pOBbsI U  COONIONEHUS HOPM
HKOJIOTMUECKOTO TIOBEJAEHUS B OKpY’KAIOLIEH cpene; MOHUMaHHE
HEOOXOIMMOCTH IMPUMEHEHMs JOCTHKEHMH (U3MKH U TEXHOJIOTUH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT mMOMCKa, NPeoOpa3oBaHMsl W MPEACTABICHHUS HWHPOPMALUU
(GU3MYECKOro CoAEp)KaHUs C MCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
NOJYyYeHHON HH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENBHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/aHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
(U3UYECKOT0 COJIEP)KAaHUS, CIIPAaBOYHbIE MaTepUaibl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBbIE M YCTHbIE COOOLIEHHs Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBukeHue. MarepuanpHas Touka. Cucrema  orcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia uis
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKECHHUS:
L3 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHMH CKOPOCTH, MPOEKIUU
IIEpEMELICHHs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHNHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl 1 NPOCKUUU IMEPEMELIEHUs, MPOCKUHUU CKOPOCTH M IPOCKLHU
YCKOPEHUS IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 s.(D=up, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padukn 3aBUCHUMOCTH OT BPEMEHU MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUH
CKOpPOCTH, IIPOCKIUHU IIEpEMELIEHUs], KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEpPTUKAIM (JBW)KEHUE TeJa BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TPOEKUUH YCKOPEHHMS,




1.6

MOPOSKIIMA CKOPOCTH UM KOOPAMHATHI TMPU CBOOOJHOM TAJCHUU TeNa TI0
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHS Tella IO OKpykHOcTH. HampaBnenue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LenTpocTpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTENIBHOIO

YCKOpPCHUH. CDopMyJIa AJI1 BBIYUCIICHUA YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTH BemiecTBa. CDOpMy.]'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue cuil
SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpPA CHIIbI, IEHCTBYIOIIEN Ha

TCII0

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

TpeHHe IIOKOA U TPEHUE CKOJIbKCHHA. CDopMyna JJI1 BBIYUCIICHHUA MOAYJISI CHIIbL

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMHpHO@ TArOTEeHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHue CBOOOIHOTO TaJCHUsI.
dopmyna ajsi BEIYUCICHUSI CUJIBI TSKeCTHU BOIHM3M moBepxHOocTH 3emnu: F = mg.
JIBmxenue manet BOokpyr Comnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
=m0

HNmnynse cucremsl Ten. U3MeHenue nmmnyJibca. MIMImynbe criib

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIs SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJII BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTnueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrHUU TCJiad, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia Jjisl 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamenne MexaHUYECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Mowment cunsl: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O0510KK. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna Amsl BBIYUCICHUSI TaBJICHHs TBEPIOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUEe BHYTPH KUIKOCTH.
®dopmyria 1Sl BEIYUCIICHUS TABICHUS BHYTPH XKHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
NENCTBYIOIIEH Ha TeT0, MOTPYKEHHOE B JKHUIKOCTh WIIH Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIaBAHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHUil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpamienue sHepruv mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue konebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOI>'I BOJIHBI Ha I'paHUIIC

IByX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPYXUHBL, KO((UIIMEHTa TPEHUS CKOJIbXKECHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
yHOPYTOoCTH; CPEJHEH CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KOJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha phlyar;
paboThl CWJIBI YIPYTOCTH HpHU MOABEME Ipy3a C IOMOIIbIO HEMOABUKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU NOJbEME Ipy3a C MOMOIIBIO MOBUXKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChl Te€Ja; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMaJIbHOTO AABJICHUS U OT
poZia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAIOIIECH B MPYXKHUHE, OT CTEICHH
negopManuu MpyKHUHbI, YCKOPEHUs1 OpycKa OT yIJyla HaKJIOHA HAIlPaBISIOICH;
nepuoa (4acToThbl) KOJIeOaHUM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEJOBAaHUE HE3aBHUCHUMOCTH IEpHoJa KoJeOaHU HUTAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pplyara

Qusuueckue sA6neHUs 6 npupode: TPUMEPBI JABUKEHUS C Pa3IUUYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PCAKTUBHOC ABUKCHHUC JXUBBIX OPraHU3MOB, pbI4aru B TCJIC YCIOBCKA, BJIUSIHHUC
aTMOC(bepHOFO JaBJICHHA Ha JKHBOM OpraHu3M, IIJIaBaHHC pBI6, BOCIIPHATHEC

3BYKOB JKMBOTHBIMU, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBIﬁ n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIUEeCcs COCY/Abl, YCTPOWCTBO BOJOIPOBOJIA, THAPABIMYECKHHN TIIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, HXOJIOT,
WCITOJIH30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucrannmaeckue u amopdHbie Teaa

55 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue 1 KaWJUISIPHBIC SIBIICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TermoBoe paBHOBECUE

Y BuyTtpennsas sHeprus. Pabora u Teruonepenadya Kak CHocoObl HM3MEHEHUS

' BHYTPEHHEHN DHEPTrUn

2.7 Bus! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBo  TEmIOTHL. Y AelbHAast
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX MpOLEcCaX. YPaBHEHUE TEIIOBOrO
OajaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. VM3MeHeHuWE BHYTpPEHHEH SHEpPrUM B IPOLIECCE

510 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTU. YAenbHas TeruioTa

' napooOpa3oBanusi: L = Q/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YILCJ'IBHaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHHSIH OHEPIYs CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumne! padoTs! TeroBsix Asuratenei. KIIJI TemmoBoro auraresns

Ilpakmuueckue pabomul

N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMWJIMHAIPA; KOJIUYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHIP; KOJWYECTBA TEIUIOTHI,
OTJJAHHOI'0 HAarpeTbhiM LMJIUHAPOM, IOCJIE OIyCKaHUs €ro B BOJY KOMHATHOM
TEMIEPATYpPbl; OTHOCUTEIbHON BIIAXKHOCTU BO3/AYyXa; YJAEIbHOW TEIJIOTHI
IiaBieHus Jpga. MccinenoBaHue WM3MEHEHHUs TEMIIEpaTypbl BOIABL  IIPU
pa3IMYHBIX YCIIOBUSX; SIBICHHMS TEMJ0OOMEHa IpU CMEIIMBAHUM XOJIOJHOW U

ropsiueit BOJbI; MpoIecca UCTIapEHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSIKCHUC W KaAIIUJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOWHA, IBUraTellb BHYTPEHHEIO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsiioB
B3aumonelictBue 3apspkeHHBIX Telnl. 3akoH KysnoHa

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn
CYIIEPIIO3UIIMH IEKTPUUYECKHUX T0JIel (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTossHHBIN AIEKTpUYECKHU TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t,U=A/N

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma miig yyactka anekrpuueckoit uenu: I = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSIMHEHUS TPOBOTHUKOB
3.10 Pabota u MomHOCTh A5ekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHAYKIIUH
113 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIEeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35eKTpoMariuTHOM nHAYKIMU. [IpaBumno Jlenmna
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HaMPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCHMOCTHU
COIIPOTUBIICHHS OT JUIMHBI IPOBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOTI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHWH IIPOBOAHHUKOB, IIpaBUWjia IJId CHJIbI SJICKTPUYCCKOIO TOKa IIpU

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeid) MOITOCOB,
POJIb MATHUTHOTO TOJIS JIJIS )KM3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEeIOXPAHUTENH, DSJICKTPOMArHUT, OJJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana s5mekTpoMarHuTHRIX BOJTH
3.20 JlyueBas monensb cBeta. IIpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cera
324 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHyeckas cuia
. muu3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipaxmuyeckue pabomul
###Par###l13MepeHne  ONTUYECKON CHUIIBI COOMparoiel JUH3BI;, (POKYCHOTO
paccTosiHusL coOuparolei JTUH3BI (TI0 CBOMCTBY paBEeHCTBA pa3MepOB MPEAMETa U
M300pakeHHs, Korja MpeaMeT pacIloyiokeH B JBOWHOM (OKyce), MOoKa3aTels
3.26 MPEJIOMJIEHUS CTEKJIA.
###Par###lccnenoBanue cBOWCTBa M300pa)KeHUs, TMOJTYYEHHOTO C TMOMOIIBIO
coOuparomiel JHH3bI, W3MEHEHUs (OKYCHOTO DPACCTOSIHHS JIBYX CIIOKEHHBIX
JIWH3; 3aBUCUMOCTH yTJia TIPEJIOMJIEHUS CBETOBOTO Jyda OT yrjia TMajeHus Ha
TPAHUIIE «BO3AYX — CTEKIION
327 Quzuueckue seneHus 6 npupode. 3arMmenHuss ComHna u JlyHbI, 1[BeTa Teu,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagunoaktuBHOCTh. Anbda-, Oera-, raMMma-usznyudeHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Moens aToma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [Tepuoa nmonypacnajga aTOMHBIX siEp

4.5 Snepuble peakiuu. 3aKOHBI COXPaHEHUSI 3aPsI0BOI0 U MaCCOBOT'O YUCE
Qusuueckue s6NeHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyYeHUH Ha OPraHUu3M YelloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN J03UMETpP, Kamepa

BI/IJII)COHa, AACPHad SHEPreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJIUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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