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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTENbHOW MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHWI K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KOHIIETILIUY MpenoiaBaHus yueOHoro npeamera «dusukay.

Copepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHME
CCTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOIIUXCSI W OPTaHU3AIMI0 HW3YICHUS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT NpUuMEpPHYI0 MOCIe0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI IO Y4EOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
MPEAMETOB, TMOCKOJbKY (U3NYECKHe 3aKOHBI JIe)KAT B OCHOBE MIPOIIECCOB U
SABJICHUN, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuerd u ¢GU3NYECKOU
reorpadueidi, BHOCHT BKJAQJ B CCTCCTBEHHOHAYYHYIO KApTHHY MHpA,
MPENOCTaBsieT HamOoJiee SCHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECCTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEINOJIaracT OBJAJCHHE
CIEYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHWBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J0Ka3aTCIILCTBA
AJI TIOJTY4YCHU S BBIBOJOBY.

Ilenn wu3yuyeHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydyeOHoro mnpeamera «DPusnka» B
oOpa3oBaTenpHBIX oOpraHu3auusx Poccuiickoit @expepanuu, peaaU3yrOIMIUX
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3yyenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX MHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE MTO3HaHUs U (POopMUpOBaHUE
MCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTaTa HU3Y4YEHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O POy (U3UKU JUISI PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oyaymien
npo¢eCCUOHATIBHON JIEATEIIbHOCTH, CBS3aHHOM C (DU3UKOM, MOJATOTOBKA K
JagbHEeWIleMy 0Oy4YeHHIO B 3TOM HAMpaBJICHUHU.

JlocTrxkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINUX 3a]1ay:

NpUOOpPETeHNUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOPETEHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKHUE SBIICHUS C
UCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pACYCTHBIX 3a1ad ¢
UCTIOJTb30BaHUEM (bu3HIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUMN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopaTopHble pabOThl W IKCIEPUMEHTAIbHBIC HCCICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHGOpMaIe (PU3NUECKOTO COJIepIKaHMUs,
BKJIFOYAsi HTHPOPMAITMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu poheCCUOHAIBHOM JAeSTEIbHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



OO61iee yKciIO YacoB, PEKOMEHJOBAHHBIX JIJISl U3yueHUs QU3HKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hejen0), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHEI).

[Ipennaraemspiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7abopaTopHBIX PabOT W OIBITOB C YYETOM HWHIMBHIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3alaHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXAHUE OBYUYEHUA

7 KUIIACC
@u3uka u e€ poJib B MO3HAHNH OKPY:KaI0LIero Mupa.

@dusnka — Hayka o mnpupone. fABieHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nyeckux BenuuynH. DU3NYECKUE
npudopsl. [lorpemHocts u3mepeHnii MexryHapogHasi cucTeMa eauHUL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4aroT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TIOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro sBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIbIO MOJIENIen

Hemoncmpauuu.

1. MexaHu4deckue, TEIJIOBbIE, OJIEKTPUYECKUE, MAarHUTHBIE, CBETOBbBIC

SBJICHUSL.

2. Dusnyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U

1M(POBBIM NPUOOPOM.

Jlabopamopuwie pabomul u onvimel.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.

2. M3mepeHue pacCTOSHUMU.

3. H3mepenue o0bEMa )KUIAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepOB MalbIX TEN.

5. M3mepenue temmneparypbl MpU NOMOIIM KUAKOCTHOTO TEpPMOMETpa H

JlaTYuKa TEMIIEPATYPBHI.
6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TEM OO0JIbIlE, YeM OOJIbIIEe BHICOTA
IyCKa.
ITepBoHauYa/IbHBIC CBEICHUSI O CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temneparypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneicTBue yactuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaITMYeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUWA BOJIBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. HabGmonenue nuddyzuu.



3. HaOmionenue  siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOACHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH:KeHMe ¥ B3aMMOJAeiCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHIKECHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuer mytu u
BPEMEHU JBUKCHHUS.

SBneHne uHEpUMM. 3aKOH HMHEPLUUHM. B3aummopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUs] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJI B €IUHULIE
o0beMa BEILECTBA.

Cuna Kak XapakTepHCTHKa B3auMoaeicTBusa Ten. Cuila yrnpyroctd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJAE U TEXHUKE.

Jlemoncmpayuu.

Habnrogenne MexaHn4ecKoro JIBUKEHHUS TeNa.
N3mepenrie cCKopoCTH NPSIMOJITUHEHHOTO ABUKEHHUS.
HabGnronenue siBeHUs! HHEPLIUH.

CpaBHEHHE Macc M0 B3aUMO/IEHCTBUIO TEIL.
. CimoxeHune CHJl, HaIllpaBJICHHBIX IO OJTHOW MTPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBIKEHMSI (LIApHKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka Io
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue mI0OTHOCTH TBEPAOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT IPUJIOKEHHOW CHJTBI.

1
2
3
4. HaGmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6

5. OnBITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.
JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHHUS JaBlieHus. /laBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. llepenaua naBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnu U atrmocdepHoe aaBieHHE. [IpudyuHBI CyIIeCTBOBaHHS
BO3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBHE KUIKOCTU Y ra3a Ha MNOTPYKEHHOE B HUX TEJO. BeITalKkMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphl.

[lepenaua naBiaeHUs KUJIKOCTBIO U TA30M.

CooOmaromuecs coCy/bl.

['mapaBauyeckun mpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JABICHUSI.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

TeJa U TMIIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIIEHUS IIOTHOCTEHN TeJa U )KUIKOCTHU.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHIIBL, JEHCTBYIOIIEH HA TEJIO
B J)KUJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEWCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpPYKEHHOW B
J)KMIKOCTb YaCTH Te€Ja U OT MIIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKUM U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

PaGora n MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHHe TmpaBWJIa paBHOBECHUs] pblyara K OJIOKY.



«3onotoe mpaBuiao» MexaHuku. KoadduimeHT mnonesHoro aedcTBUs (lanee —
KIIJI) mpocthix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroi. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnepoBanue ycioBUM paBHOBECHS pblUuara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KVIACC

TenioBblie ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOroO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIUPEHNE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya 151 COBEPIIICHUE paboThI. Busr TEIUIONEePEeAaAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcaiusa. HMcmapenue. Kumnenue. YiaenbHas Teryiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTABJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Tpunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TerioBbie ABUTATENN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenne nuddysuu.

Habmtoienue siBieHn CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kunenus.

. HabmroieHue nocTostHCTBa TEMIEPATYPhI NIPU TIABJICHUH.
13.

Moeny TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl O HAOIIOIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IIPULA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH [IaBJICHHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyPhI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOAHOW U
ropsiuer BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HATPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TEMUIOTHI IJIABJICHHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Tenn.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpudeckoe mnoiie. Hanpskx€HHOCTh siiekTpudeckoro noss. IlpuHnomn
CYNEPHO3ULIUN IIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpoBOJNHMKM W  JMAJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoymns—JIeHna.
DIEeKTPUYECKUE 1IETIH U TTOTPEOUTENH dJIEKTPpUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OmbiT  Opcrena. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBHE MarHUTHOTO II0JIS1 HA IPOBOAHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JJIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DNeKTporeHepaTop. Cnioco6bl ITOJTy4YEHUS AIEKTPUYECKON DHEPIUHU.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JIBa pozia 3JIEKTpUUYECKHUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUSI MNEKTPUUECKUX 3aPSI0B.
[IpOoBOHUKH M TUDIICKTPUKHU.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JleicTBHS DIAEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIN pasps.
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. I3MepeHne Cuiibl TOKa aMIIEpMETPOM.

. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.

. Peocrar 1 Mara3uH COpOTUBIICHUM.

. B3anmoeiicTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJIECHHUs ITOJI0OCOB MarHUTa.

O O T Y
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 10Jie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u nmpoBepka padOThI JIEKTPUIECKOM 11eTIH TOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIPSKEHUS.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pPe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia il CWIbl TOKa MPU TapaJJICIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpenesnieHue MOIIHOCTH AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, HUIYIIErO0 Ye€pe3 JIAaMIIOYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccenengoBanre MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHuTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEIMHEHUU U Pa3JICTICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKA W HANpaBJEHUsS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31EKTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBpITBI 1O UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MCHEHHWW 3HAYEHHS W HANPABJICHHUS HHIYKIHMOHHOTO
TOKA.

9 KJIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIIBHOCTE MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE NPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOe JBWKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpetnii 3akon HerotoHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
nageHus. JIBwxenne mianetr Bokpyr Connua. IlepBas kocmmyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTw.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIInanbHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbpHas SJHEprus CKaTou npyxuHbl. Knunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHue MexaHMYeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHUE TyT€ W TPACKTOPUK ABMIKEHHUS OJHOIO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGnronenne MexaHMueCKUX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKECHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHJIBL.

HabGmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabroieHue peakTHBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKECHUH Tela MO IEVCTBUEM
IPYKUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JBIDKCHUS [IAPUKA WIIH TEIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JBHKCHUS
[IapyKa MO HAaKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTH IYyTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kodphUIMeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.
11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaeHHele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBa MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHn4yecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOoHA. OTpaxeHue 3Byka. MHbpasByk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneGaHWil Ten TOJ JNEWCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
JIaﬁopamopubze pabomul u onvtmol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MasTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTpOMarHuTHoIX BOJH. Illkanma »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
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DIeKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.
CBeToBbBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHoe
pacnpoctpanenue cBera. 3atMenus ConnHna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
ONITHUYECKHUX CBETOBOJAX.

Jlunza. Xox nyueid B JmH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIAa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jlemoncmpayuu.

[IpssMONIMHEHOE pacIpOCTPAHEHNUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTUyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Ty4yelr B pacCenBAIOIIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomyyenue 6e0ro cBETa MpH CI0XKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiyda OT yrIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUS U ONTUYECKOM CUIIbI coOMparolen
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO ILIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Peszepdopaa u miianerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u Nnoromenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npeBpaiieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b MacCel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku 3eprun ConHIa U 3BE3 1.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3IIy4eHHUS U TOTIOLIECHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CrutoNIHbIX U JIMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJII CHUCTEMAaTHU3aIluu
u  0000mIeHUsT MPEIMETHOTO  COACpPKAHWUSA M ONbITa  JEATEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII peAMET.

[Ipu M3y4eHUn AAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMAaTU3UPYIOTCS BUJIbI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUS, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUI pacrno3HaBaTb M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE T MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBbIE OCHOBBI HanOOJee BaXXHBIX JOCTHIKEHUI COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMED, MPAKTUYECKOTO HUCIOJIb30BAHUS PA3IUYHBIX HCTOUYHHKOB
SHEPrMHd HA OCHOBE 3aKOHA MPEBPAILCHUS M COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxmas w3 TeM [aHHOTO MOAYJS BKJIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue 0000IIanero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMArHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3yuenune pu3MKM Ha ypOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHMs HAIPABJIECHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs

y oOyuaroierocsi 0yayT copMupoBaHbI CIASAYIOUINE JIUYHOCTHBIE PE3YyIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILIEW COCTABISAIOLIEH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXHOCTU TIpaBUJl OE30MAaCHOrO IOBEACHUS Ha
TpPaHCTIIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBIKAa pedeKCUM, MPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAaKOT'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

- aKTHMBHOE y4YacTHE B pPEIICHUHM MPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3alluu, TOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJILHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHHUIO podeccuii, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUN JIJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHHME TJ00AJHLHOIO XapaKTepa IKOJOTUYECKUX MPOOIeM U IMyTed ux

pelieHus;

e 8) amanTanuum K HU3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHPOIHOU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICWCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NYECKON HAIMpPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYyTrux;

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTA YEPE3 MPAKTHYECKYIO
JICSITEIbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHSA B NPHUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, O0IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JEUCTBUI C Y4€TOM BIMSHUS Ha OKPYXKAIOIIYIO CpENy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBU.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynmbraTe OCBOEHHS TporpamMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oOmiero oopazoBanus y o0yuaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HABAaTEIbHbIE YHUBEPCAIbHbIC YUEOHbIE AEUCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbIC TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jlornueckue aAelcTBUA:
e BBIABISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YyUYECHUU (PUIUUYECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOJB30BAHUEM JETYKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aHMMOCBS3IX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (u3nueckoi
3a7auM (CpaBHEHHE HECKOJIbKMX BAapUaHTOB peIIeHUs, BHIOOp Hambosee
MOJIXOJISTIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCII0JIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nUecKuil IKCIIEPUMEHT, HEOOJbINOe HCCAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEMIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaXx.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHBbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIM JaHHBIX C y4€TOM TMPEIIOKEHHOU y4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM MIPENCTABIICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQoOpMaAIlMU W WUTIOCTPUPOBATH pelIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJIEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HMJCH, HAIICJICHHBIC Ha pEIICHHE 3aJadyd W TOJJICpIKaHHC
O1arokeIaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOJIMYHO IPEACTABISATh PE3YIbTaThl BBIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BBIBATH JIEUCTBUSA
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOILECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABICHUIO WU KOOPAMHHPYS CBOM JEUCTBUSA C JAPYTHUMH
YJICHAMH KOMAaHJIbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUsX, TPEOYIOIINUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyATBHOE, TPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATEIILHO COCTABJISITH AITOPUTM pellleHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIIaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJiararh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro UMCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENIBCTB, W3MEHUBILIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu (HU3NYECKUX 3a]1ay UIIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.



ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 Kjacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BAaTh  MOHATHS:  (uU3MUecKkrne ¥ XUMHUYECKHE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpHs, pPaBHOJACHCTBYIOILAS
cuma,  gedopmamms  (ympyras, — IUIacCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IbI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHUE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJECICTBUE TEJ, paBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepeada AaBICHUA TBEPABIMU TENaMH, >KUAKOCTIMH U
razamM, arMoc(epHOe€ JaBJICHHWE, IUIABaHUE TeJl, [PEBPAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHHUE;
pacrmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI ABMKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHs B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJIeHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluark B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a]1a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH, CUJla TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(QHUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpHU OMHCAHWUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHMS CUJI (BAOJb OJIHOW MpsiMoit), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIIO paBHOBecUs pbiuara (0Ji0ka),



«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid MNPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3NUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIBl, CBS3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBHUSI 33/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (HHU3UUECKUE
BENTUYUHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE Ui pEelIeHUs 3a/lay, OLIEHUBATh PEATUCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh TpPH TOMOIIU
(bu3MYEeCKUX METOJIOB, B OTTMCAHUH UCCIIEIOBAHUS BBIJICSTH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTE3y),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3ysibTaT, HAXOIUTh OIMMUOKH B XOJAE OIbITa, JeTIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznUecKux CBOMCTB TeI: dbopMynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMUCBHIBATh XOJ OMbITA U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0BéMa, CHUIBI M TEMIEPaTyphl C HCIOJb30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JPYroMl C HCIOJIb30BAHUEM TMPAMBIX H3MEpPEHU# (3aBUCUMOCTU TMYTH
PAaBHOMEPHO JBWXKYIIETOCSd TeJla OT BPEMEHHM JBUKECHHS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAIU COMPUKOCHOBEHHUSI TEJI, CUITBI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00BhEMA
MOTPYKEHHON YaCTU TeJa M OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TE€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUsl TeJl, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIENOBaHUA, COOMpATh YCTAHOBKY U
BBITIOTHATh W3MEPEHUs, CJIeAys MNPeIIoKEeHHOMY IUIaHy, (PUKCHPOBATh
pE3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BHUJC



IpPEUIOKEHHBIX TaOIULl U TpauUKOB, JENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWJIa, JCHCTByIOmas  Ha
HNOTPYKEHHOE B JKUJIKOCTh Te€JO0, KOA()(PUIMEHT MOJEe3HOro AEUCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChl, TEPMOMETp, JIUHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha HX OMNHCAHHUA (B TOM YHUCIHE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUH Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
NPAKTHUECKOTO HCIMOJIb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaloLEel cpee;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTUBOPEYUBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYE€OHBIX 3aJJaHUNl HAYyYHO-TIOMYJISPHYIO
auTepatypy  (Qu3MYecKoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh mpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIUu (HU3HUECKOTO COIEP)KaHUS, B TOM
qrcie MyOIuYHO JenaTh KpaTKhe COOOIICHHSI O pe3yibTaTax MPOEKTOB
Wi y4eOHBIX HWCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TMOHSATUUHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYIUJICHUE MTPE3CHTAllUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUU pacrpeiesisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aj[a4aMH,
CICAUTh 3a BBINOJHEHUEM IIJlaHA JEUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPY KAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETATHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE MOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIusl, IUIaBJICHUE, KpHUCTaJUIu3amus (OTBEpJ/ieBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHUTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIHS)
M0 OINUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KalMWUISIPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAUIbI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiiH, Jpeiid MOJOCOB, POJIb MATHUTHOTO TOJIS JUIsl >KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
¢dbu3nyecKkre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIIECTBA, VYACNbHAs TeEIUIoTa
MJIaBJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHus, yHelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM



MAalllMHbI, OTHOCUTEJbHASl BIAXXHOCTh BO3/yXa, JJIEKTPUUYECKUHN 3apsi,
cuia TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3nYECKuit CMBICTT MCIOJIB3YEMBIX BEIUYHMH, 0003HAYEHHUS U CAUHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUHU
CTpOEHHUS BEIleCTBa, MPUHILMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa JIJisl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3allMChIBATh €r0 MaTEeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCcKux
1IaroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUMH,
(du3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIOJB3Yys 3aKOHBl U
dbopMmyIbl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYecKuX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
wiomwaan €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3apsi/ioB, B3aUMOJCUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3yaliM3allisi MAarHUTHBIX TOJIEH IOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHuTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMyJIUpOBATH
IIPOBEPsIEMbIE MPEATIONOKEHHSI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOKEHUS C HCHOJb30BAHHEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IOMEPEYHOrO
CEUEHUs U YAEIIBHOTO CONPOTUBIICHUS BELECTBA IPOBOJAHMUKA, CHJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsyKEHUs Ha IMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINOJIHATh M3MEPEHUs, CieIysl MPEeAIO)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIMIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh H3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUHCIISATH 3HAUCHNE BEJIMYMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBl ACUCTBUS HW3YYEHHbIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETYMK OJIJIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATEIbHBIE AIEKTPOIIPUOOPHI (TIPUMEPHI), FTCKTPUIECCKUE
IpEeOXPaHUTEH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, JABHUraTelIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX
Hernen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX LIeTeH;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEIHEBHOMU
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJIOICHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIeH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MITM MOKET OBITh HEJTOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHET, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KPATKUE YCTHBIC COOOIICHWS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJlepKaHUsi, B TOM 4YHCJIE MYOJIMYHO TIPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM MCCIEOBATENBCKON JIEATETbHOCTH, NP 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXAATh BHICTYIUICHHE MTPE3CHTAIINEIH;

IpPU BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3UUECKUX
MPOLIECCOB pacHpeiesaTh OOS3aHHOCTH B TPYIE B COOTBETCTBUHM C
MTOCTABJICHHBIMA 33/1a4aMH, CJICAUTH 3a BBITIOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJI B
NeATETLHOCTh TPYIIIHI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOCHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTCcuéTa, MarepualbHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3ku, UEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO,
LHEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCIYCKAHUs W TOTJIONMEeHUs, anb(a, OeTa- U ramMMa-u3IydeHuUs,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

paznuyaTh SBJICHUS (pPAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHUE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TE€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaroniue u
BBIHY’KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKEHHE
3ByKa, NPSIMOJMHENHOE paclIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEIOT0o CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX IIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacmo3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpyXXaromeM Mupe (B TOM uuciae (QU3NYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 53XO0, LIBETa T,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BHUIAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N M (PU3NUYECKUE SIBICHUS, UCIIOJIB3YS
(¢u3nyeckue BEIUYUHBI (CpEelHsSsl M MIHOBEHHAas CKOPOCTb Tella IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas »SHEPrus, IMOJHAsg MEXaHH4YecKas »SHeprus,
NEPUOJ U YacToTa KoieOaHul, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (PU3MUYECKUN CMBICH HUCHOJB3YEMbIX BEJIMYMH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MaCCOBOTO YHCET



IOpU SIIEPHBIX pEeaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7aud  (ONMUpaIoIIMecss Ha CcuUctemMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DPU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIJIOBUE, BBISIBIIATH HEJOCTAIONIME WM M30BITOYHBIE JIaHHbBIE, BHIOUPATh
3aKOHBI U (DOPMYJIBI, HEOOXOUMBIE JIJISl PEILICHUS], TPOBOJIUTH PACUEThl U
OLICHWBATh PEAIMCTUYHOCTH TIOJYYEHHOTO 3HAYCHHUS (PUINIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPrHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJI€OaHUH, MPSAMOJIIMHEMHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUE Uu3MepseMol BeIMYMHbl ((POKYCHOE paccTosiHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM O€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria



NaJicHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYEHHOW 3aBHUCUMOCTH
du3HYeCKUX BEIWYMH B BUAC TaOMUI] U TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHUs, KECTKOCTh TPYKHHBI, KOAPQPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BL, PAJAWOAKTHUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEIYys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIATDH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM M3YYEHHBIX (DU3MYECKUX MOJIETeH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONMUcaHus (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibCcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBAaX (PU3UYECKUX SBIEHUW W  HEOOXOAWMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHIHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Ipy pEelIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOUparolei JIMH3E;
NPUBOJUTH  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MUYCCKUX 3HAHUN B TIOBCCIHCBHOM
KU3HH NI oOecriedueHnsi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOJIOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TMOUCK WHGPOpMAMK (U3HMYECKOTO COJCpPKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAbI,
pecypchl cetr MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTrO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, MNpPU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYECHHBIN
NOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1
ya g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHu4ecKoe JBHKEHHE 3
A https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA FHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgea 2. diiekTpuyeckne 1 MArHUTHbBIE SIBJIEHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
yE https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
)
Jl:;n Tema ypoxa Beero Kontpoabubie IIpakTnuyeckue fI[:;'?eHI/IH :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI

®u3uka — Hayka O pUpoE.

1 SBnenus npupoabl. Puzndeckue 1 https://m.edsoo.ru/3¢9c9366
SIBJICHUS
MexaHnndeckue, TEIUIOBEIC,

2 DJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBJICHUS
duznuecKue BEIUYUHBI U UX

3 1 https://m.edsoo.ru/6185e41e
U3MEpEHHE
VYpok-uccnenosanue "M3mepenue

4 TEMHCPATyPEHL HIpH HTOMOTIH 1 1 https://m.edsoo.ru/2312¢9d7
XKHUJKOCTHOTO TEPMOMETpA U AaTUMKa
TEeMIEpaTypbl"
Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3y4aroT IPUPOJLY.

5 EcrecTBeHHOHAy4HBIN METO 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIei
VYpok-uccnenosanue "lIposepka

6 PHHOTESBE: ATLHOCTL TOMETa 1 1 https://m.edsoo.ru/145e7ble

IapuKa, MymeHHOTO0 TOPU30HTANIBHO,
TeM 0O0JbIIIE, YeM OOJIBIIIE BEICOTA




mycka"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE JIUCKPETHOEC
CTPOCHUE BEIECTBA

https://m.edsoo.ru/12a57dbb

10

JIBM>KEHUE YacCTUIl BELIECTBA

VYpoxk-uccienoBanue «OmnbIThI IO
HaOJIFOJEHUIO TEIJIOBOrO
PaCIIMPEHHUS Ta30BY

ArperaTHLIe COCTOs1HHUA BEIICCTBA

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

https://m.edsoo.ru/93dd87d7

11

B3aumocBsi3p MexX1y cBOWCTBaMU
BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM.
OCoOEeHHOCTH arperaTHbIX COCTOSHUM
BOJBI

https://m.edsoo.ru/bb22e4as

12

MexaHnndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBH>KEHUE

https://m.edsoo.ru/43ceab19

13
14

Ckopoctb. EnuHuiel ckopoctu

Pacuer IIyTHU U BpCMCHU IBUKCHUA

https://m.edsoo.ru/fdd6¢394
https://m.edsoo.ru/f1164e28

15

16

17

Wueprus. 3akoH HHEPITUH.
B3anmogeiicTBre Ten Kak mpuynHa
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell

[TnotHOCTH BemecTBa. Pacuet macchl
1 o0beMa Tena Mo €ro MIOTHOCTH
JlaboparopHnast pabota
«OrnpeeneHue MIOTHOCTH TBEPAOTO
TeIay

https://m.edsoo.ru/7b9b482e

https://m.edsoo.ru/4cd7ale8

https://m.edsoo.ru/766f1f89




Pemrenue 3agad mo reMme "IIOTHOCTE

18 | https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuiia KaK XapaKTepuCTUKa

19 B3auMoaercTBug Ten. Cuia https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PACTSKCHHS

20 https://m.edsoo.ru/afbd9bdd
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»

21 SIBnenue tarorennsa. Cuiaa TIKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEX]ly CHIION TSKECTH U

22 Mmaccol Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3aga4 o reMe "Cuna tsoxecta"”
Cuita TsoKecTH Ha HUX IUIAaHETaX.

23 APYT hitps://m.edsoo.ru/384f287b
duznyeckue XxapakKTepUCTUKHU TUTaHET

24 Nsmepenune cun. JJuaamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTth https://m.eds00.ru/594bb9cd
CrnoskeHue IByX CHJI, HallpaBJIEHHBIX

26 110 OJAHOU MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOzelcTBYyIOIAs CHUIT
Pemrenue 3agad mo reMme

27 " . " https://m.edsoo.ru/78755da8

PaBHOelcTBYIOIIASA CHIT

Tpenue cKONbXEHUS U TPEHHUE TTOKOSI.

28 https://m.edsoo.ru/8481b4bd
Tpenue B mpupojie U TEXHUKE
Jlaboparopnast padota «13yuenue
3aBUCHMOCTH CHUTBI TPEHHS

29 https://m.edsoo.ru/99eas5ef7

CKOJIBYKCHUS OT CHJIBI JaBJICHUS U
XapakTepa COMPUKACAOIINXCS




30

MOBEPXHOCTEI»

Pemenue 3agau Ha onpenenenue
PaBHOJICHCTBYIONIECH CHUIIBI

https://m.edsoo.ru/38b267b8

31

Pemenue 3anau o remam: «Bec
tenay, «I'padpuyeckoe n3odbpaxenue
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHIT»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbHas padota no remam:
«MexaHndeckoe TBUKECHHEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«['paduueckoe n3odpakeHUE CUII,
«Cubi»

https://m.edsoo.ru/33fe531c

33

34

35

Hasnenne. CriocoObl yMEHBIICHUS U
YBCIIMUCHUA JAaBJICHUSA

JaBieHwne raza. 3aBHCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TeMIIepaTypbl

[Tepenaua naBiieHust TBEPABIMU
TeJaMU, JKUIKOCTSIMHU M Ta3aMH.
3axoH ITackas

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cacb

https://m.edsoo.ru/cfb73461

36

37

38

HaBHeHI/Ie B XXUJKOCTH H Ta3c,
BBI3BAHHOEC lleﬁCTBI/IeM CHJIBI TAXKECTHU

Pemenue 3amau mo teme «/laBnenue B
JKHIKOCTH U rase. 3axkoH Ilackais»

Coobmarommumecs: cocy/sl

https://m.edsoo.ru/8e8367b5

https://m.edsoo.ru/3c9f6fad

https://m.edsoo.ru/384621b8

39

40

I'mppasnnueckwmii npece

Manomerpsl. [lopuiaeBon
YKUJKOCTHBIN HACOC

https://m.edsoo.ru/f6417ca4

https://m.edsoo.ru/1f58766b




41

Atmocdepa 3emn. [TpudauHb
CYyILLIECTBOBAHUS BO3yLIHON
0001109kH 3eMit. 3aBUCHMOCTh
aTMOoCc(epHOTro JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOpsI

https://m.edsoo0.ru/9249b692

42

43

Bec Bo3ayxa. ATmocdepHoe
JlaBJIEHUE

N3mepenue atMochepHOro AaBJICHUS.

OmnsitT Toppuuennu

https://m.edsoo.ru/ccd4dads

https://m.edsoo.ru/22f14fba

44

3aBHCUMOCTH aTMOC(EPHOTO
AAaBJICHUSA OT BBICOTHI HAJl YPOBHCM
MopsI

https://m.edsoo.ru/6¢c48c524

45

46

Bapomerp-anepoua. AtmocdepHoe
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX

Pemenue 3ana4 no reme
"ATmocdepHoe naBieHue"

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8

47

JlelicTBue ®UIKOCTH U Ta3a HA
MOrPYKEHHOE B HUX TEJNO.
ApxumenoBa cuiia

https://m.edsoo.ru/ac71c7fa

48

JlabopartopHnast pabota
«OmpeneneHne BEITAIKUBAIOIICH
CHUJIbI, IEVCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KHUJIKOCTB)

https://m.edsoo.ru/3749d5cc

49

50

Jlaboparopnast paboTta 1mo Teme
«HccrenoBanue 3aBHCUMOCTH Beca

Teja B BOJIE OT 00bEMa MOTPYy>KEHHOM

B XXUJKOCTH 4aCTH TCJIa»

IInaBaHue Temn

https://m.edsoo.ru/3c11398¢

https://m.edsoo.ru/celf25ac




51

52

53

JlaGopaTopHas paboTta
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
omnpejiereHue e€ rpy30mno bEMHOCTH"

Pemenue 3anay no Temam:
«[1naBanue cynoB.
BoznyxomnaBanuey, «/laBienue
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B»

Mexanunueckasi paborta

https://m.edsoo.ru/ce4a8f8a

https://m.edsoo.ru/3373694e

https://m.edsoo.ru/8a8cac47

54

55

56

MorHocTh. EquHUIBI MOIITHOCTH

VYpoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPH
MOoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Mmsbl. Poryar.
PaBHOBecue cun Ha peiuare

https://m.edso00.ru/4395592¢

https://m.edsoo.ru/8e9f821a

https://m.edsoo.ru/1283aa34

57

Kontponbnas paboTa mo teme
«/laBneHune TBEpABIX TEN, KUIKOCTEU
u ra3oBy» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/3¢391d99

58

Pesepubiit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBienue TBEPBIX Te,
JKUIKOCTEH U Ta30B» /
Bcepoccuiickas nmpoBepouHas padoTa

https://m.edsoo.ru/76988618

59

60

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota

«MccrnenoBanue ycioBUid paBHOBECHS

phIyara»

Pemmenue 3amau mo temMe «Y CI0BUSA

0.5

https://m.edsoo.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72




61

PaBHOBECHUSA pblyara»

KoaddutmenT monesnoro neicTBust
MexaHusma. JlaboparopHas padota
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemrenune 3agau mo teme "Padora,
MottHoctb, KIT/1"

https://m.edsoo.ru/ab3c7eaf

63

64

65

66

Mexannyeckas SHEpIusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHWM TeJja 110 HAKIIOHHOU
miockoctu"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

https://m.edsoo.ru/2delcc24

https://m.edsoo.ru/92e9efac

https://m.edsoo.ru/fbb989ba

https://m.edsoo.ru/1a4d3478

67

68

PeseprubIit ypok. Pabora ¢ Tekctamu
o TeMe "Mexanndeckoe ABIKeHIE"

PesepBHelIit ypok. Pabora ¢ Tekctamu
o teMe "Padorta. MOMIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

https://m.edsoo.ru/355411fe

https://m.edsoo.ru/281b265¢




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
U WX OIBITHBIE IOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758
Mogenu TBEpIOro, )KUAKOTO U

3 a PAOTO, K _ 1 https://m.edsoo.ru/7236c9f9
ra3o00pa3HOro COCTOSTHUI BelllecTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTo

4 COCTOSIHUM BELIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TeOpUHu

5 Kpucrannmueckue u amopdusie Tena 1 https://m.edsoo.ru/5d25b3dd
CmauvBaHMe U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSKEHUE

7 TenmoBoe pacuIMpeHne U CxKaThe 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TEeMIIEpaTypbl

8 CO CKOPOCTBIO TEIIOBOTO ABMKEHUS 1 https://m.edsoo.ru/767b611b
YaCTHI]
Buytpennss sueprusi. CiocoObl

9 yTp p . 1 https://m.edsoo.ru/7al61b6d
W3MEHEHUs BHYTPEHHEHN YHepruun

10 Bunael Terionepenaun 1 https://m.edsoo.ru/e5c7ce2c

11 Ypok-koupepenmus "TIpakTraeckoe 1 1 https://m.edsoo.ru/47298c48




12

HCII0JIb30BAHUE TEIJIOBBIX CBOWCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

KomnnuectBo TeruioTel. Y aenbpHas
TEILUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIJIOBOTO OanaHca.

TernooOMeH U TEIIOBOE paBHOBECHE

https://m.edsoo.ru/6aefSeca

14

15

16

17

Jlaboparopnas pabora
"HccnenoBaHue IBIEHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonuyecTBa TCIIIIOTHI,

HGO6XO)]I/IMOFO AJId Harpe€BaHus TEJ1a
" BBIACTIAEMOTI'O UM ITPH OXJIAKACHUN

JlaGopatopHnas pabora
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BelecTna”

DHeprus ToIMBa. Y aenbpHas
TEIJI0Ta CTOPAHUS

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2¢f8923b

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUIMYECKUX TeN. Y IeNbHas
TEeII0Ta TUIaBJIEHUS

JlaGopatopHnas pabora
"OnpeneneHue yaeabHON TeTUIOTHI
IIaBJieHus npaa"

[TapooGpazoBaHue U KOHACHCAIHSL.
Hcnapenue

https://m.edsoo.ru/5¢93abab

https://m.edso00.ru/9cb89b68

https://m.edsoo.ru/943361ac

21

Kuneunwne. Y aensHas Temiora

https://m.edsoo.ru/edc6ce3f




22

23

napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIBHOW BJIAXKHOCTH BO31yXxa'"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/17eeb2af

https://m.edsoo.ru/9f97285d

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

KIIJI TenmoBoro aBurares.
TerroBeIe ABUTATEIN U 3aIIUTA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
JHEPIrUH B TEIUIOBBIX MPOLECCAX

https://m.edsoo.ru/al4f1dbc

https://m.edsoo.ru/c1c67641

https://m.edsoo.ru/89535ae3

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

https://m.edsoo.ru/dfea43fc

28

KonTponbhas pabota no teme
"TerioBEIe saBieHUA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

https://m.edsoo.ru/64eb961f

29

30

DnekTpusanus tei. /[Ba pona
AIEKTPUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ]1 UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/1de2a6dc




31

32

33

B3anmoneiicTBre 3apsyKeHHBIX TEII.
3axoH Kynona

DJIEKTPUYECKOE TOJIE.
HanpskeHHOCTD 3J€KTPUUYECKOTo
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TOJIeH

Hocutenu snektpuyueckux 3apsjios.

DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

https://m.edsoo.ru/9753c¢836

https://m.edsoo.ru/46777f42

https://m.edsoo.ru/d5afc8eb

34

35

36

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS JIEKTPUYECKOTO 3apsaa

Pemenue 3ana4y Ha IpUMEHEHNE
CBOMCTB 3JIEKTPUUYECKUX 3aps]I0B
DNEKTPUUECKUH TOK, YCIIOBUS €70
cyuiecTBoBaHus. VlcTouHuKH
NMEKTPUYECKOTO TOKA

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc

https://m.edsoo.ru/67367ddc

37

38

39

JIercTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
3IEKTPUUYECKOTO MOJISL HA
MIPOBOJTHUKY U TUDJIEKTPUKH"

3JICKTpH‘ICCKHfI TOK B MCTaJljlax,
KUIKOCTAX U ra3ax

https://m.edsoo.ru/acle7251

https://m.edsoo.ru/1b724c3e

https://m.edsoo.ru/23935322

40

DneKkTpruyecKas merb U €€ COCTaBHbBIE
4acTu

https://m.edsoo.ru/e19acc53

41

42

Cuna Toka. JlaboparopHnas pabota
"N3mepeHue u peryampoBaHue CUIIbI
TOKa"

QHGKTpI/I‘-IGCKOC HAITPsS’KCHUC.

0.5

0.5

https://m.edsoo.ru/d67176b6

https://m.edsoo.ru/6a219ef8




43

BoasT™metp. JIaboparopnas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.
y,I[GJ'IBHOC COIIPOTHUBJICHUEC BEIICCTBA

https://m.edsoo.ru/98c1f226

44

Jlaboparopnas paboTa "3aBHCUMOCTH
AJIEKTPHUUECKOTO COMTPOTHUBIICHUS

MPOBOHUKA OT €r0 JUIHHBI, IUIONIAIH
MOIEPEYHOr0 CEYCHHUs U MaTepuaa'

https://m.edsoo.ru/8852b3cf

45

3aBHCUMOCTh CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4JacTKa Ieru

https://m.edsoo.ru/224862ac

46

Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH CHJIBI
TOKA, UIYIIEro Yepe3 pe3nucTop, OT
COIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

https://m.edsoo.ru/8fbc7cSa

47

48

49

50

IlocnenoBaTenbpHOE B napajjiCJbHOC
COCIMHCHUA IMMPOBOAHUKOB

JlaGopatopnas pabora "IIpoBepka
MpaBUJIa CI0XKEHUS HANPSDKEHUH MpH
MOCJIeI0BATEIbHOM COeTMHEHUN
JBYX p€3UCTOpOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIA CHIIBI TOKA MPH
napajieIbHOM COeTUHEHUN
pe3uctopos”

Pemenue 3aga4 Ha npyuMEHEHNE

https://m.edsoo.ru/73f4d541

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

https://m.edsoo.ru/24e36972




51

3akoHa Oma 1A PA3JIMIHOI 0
COCAUHCHU ITPOBOAHUKOB

PaboTa 1 MOIIHOCTH AIEKTPHIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

https://m.edsoo.ru/821f4c5b

52

Jlaboparopnas pabota
"Onpenenerre padboOThl U MOITHOCTH
3IEKTPUYECKOTO ToKa"

https://m.edsoo.ru/dd1d4d66

53

54

55

DneKTpuUecKre Henu U oTpeOuTenn
ANEKTPUYECKOUN SHEPTUu B OBITY.
Kopotkoe 3ambikanne

ITocTostHHEIE MATHUTEI, UX
B3aUMO/ICHCTBHUE
VYpok-uccnenonanue "M3yuenue
MoJIeH MOCTOSTHHBIX MarHuToB"

https://m.edsoo.ru/f4fle71a

https://m.edsoo.ru/6e766¢29

https://m.edsoo.ru/3ab2bd56

56

57

58

MaruuTtHoe nojie. MarauTHoe noJie
3eMiId U €ro 3HAUYEHHE JUISA JKU3HU Ha
3emite

[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHUE 3apsIbl.
3apspKeHHBIC Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
AIEKTPUIECKNN TOK"

KonTponbHas pabota mo Teme
"DneKkTpudecKue 3apsbl.
3apspKeHHBIC Tela H UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANeKTpuyecKuit Tok" /
Bcepoccutiickas nmpoBepouHas pabota

https://m.edsoo.ru/34fb13d5

https://m.edsoo.ru/325ebb45

https://m.edsoo.ru/18b3ac5f




59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
AJIEKTpHYECKUI TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYyIIKU C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIeKTpoaABUTATENS "

Omnbitel @apazest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

Onexrporeneparop. CriocoOsl
TOJTYYEHHS IICKTPUIECKOW IHEPTHH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIrUn

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U
Mar"HuTHbLIE SIBJIeHUS"

0.5

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9¢99a4b7

https://m.edsoo.ru/2981e1db

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336




KonTponbhas pabota no teme

66 "DJIeKTpUUECKUE U MarHUTHbBIC 1 https://m.edsoo.ru/fc544d96
SIBJICHUS"
Pe3ze i . Pab e

67 SCPBHBII YPOIt. TAbOoTa © TEKCTant 1 https://m_edsoo.ru/7d3485e1
o Teme "TeruioBbie SIBICHUS
Pese it ypok. PaboTa ¢ Tekcra

68 pBHI:IH P et "T i 1 https://m.edsoo.ru/46a7afas
1o TeMe "MarHuTHbIC SBJICHUS

OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME




9 KUIIACC

KoaundecTBO YacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl

MexaHnunueckoe IBHKEHUE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUuKa
Cucrema orcueta. OTHOCUTEIILHOCTD

2 1 https://m.edsoo.ru/5¢869dc5
MEXAHUYECKOIr'0 JBIKECHUS
PaBHOMEpHOE NpIMOIUHENHOE

3 p p 1 https://m.edsoo.ru/bc342¢86
IBHKEHHE
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHue. CpeaHsst 1 MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTb
ITpssmonHEHOE PaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBOKEHUE. Y CKOpEHUE
CKopocCTh MPSMOIMHENHOTO

6 PABHOYCKOPEHHOTO JIBUKEHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopocTH
JlaGopaTtopHast pabota "Onpenenenue

CKOPEHUS TeIa IPHU

7 YOHROp P | | hitps://m.cdsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HAKJIOHHOH ImIocKocTH"
CBo6oanoe magenue tei. OnpITh

8 A . 1 hitps://m.edsoo.ru/163cf472
I'annnes
PaBHoMepHOE IBHKEHHUE 11O

9 p 8 1 https://m.edsoo.ru/7a978b7a

okpyxHocTH. [lepuon u yactora




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU

10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
I1 7| H .B

11 CPBBIN 3AKOH HIBIOTOHA. BekTop hitps://m.eds0o.ru/8776289d
CUJIBI
Bropoii 3akon HerotoHa.

12 . https://m.edsoo.ru/6b639d94
PaBHOz€lCTBYIOIIAS CHITa
Tperwnii 3axkon HrroToHa.

13 PETHH 3AKOH HBIOTOH https://m.edso0.ru/6155617¢
Cynepno3uuust cui
P

14 CILICHHE 33121 Ha HpUMCHEHHe https://m.edsoo.ru/52e8393d
3akoHoB HeroToHa

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
Pemenne 3amau no teme «Cuia

16 HHICHHE 3477 1O TEM i https://m.edsoo.ru/3bf34e6¢
YIOPYTOCTH
JI

17 aboparopuas pabora «Onpeaenenue https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU TIPYKUHBI

18 Cuna tpenus https://m.edsoo.ru/67bcdefb
P

19 emerye 3a1a1 1o Teme «Cua https://m.eds00.ru/97¢5¢938
TPEHUS»
J'[ n

20 abopatopuas padota OnpeneneHI/I"e https://m.edsoo.ru/78ff698¢
KOd(UITMEHTA TPEHUS CKOIBKCHHS
Pemenne 3amay mo reMe "3aKOHEBI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHUs"
Cwuta TsDKeCTH U 3aKOH BCEMHPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3
IMaJIeHus

23 Ypok-koHpepenmus "JIBuxkeHne TeI https://m.edsoo.ru/6a48e5c3




24

BOKPYT TPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ["amaktuku"

Pentenue 3amau mo teme "Cuiia

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9{83

25

[IepBas kocMHu4eckasi CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIUIEHHON OChIO BpAIllCHMUS.
MowmeHnT cunsl. LleHTp TsRECTH

https://m.edsoo.ru/a351cela

27

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIA C
3aKpEIIEHHON OCBIO BpAILlCHHUS.
MowmeHnT cuisl. LeHTp TsKECTH

https://m.edsoo.ru/6872abf4

28

29

30

Pemenne 3amau mo reme "MoMeHT
cuibl. LlenTp TsxecTn"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "MexaHn4YecKoe JBUKEHHE.
Bsanmoneiicreue Ten"
KonTponbhas pabota no teme

"MexaHn4yecKoe ABKEHHE.
BsaumonetictBue Ten"

https://m.edsoo.ru/77b2c6¢c5

https://m.edsoo.ru/2bafb487

https://m.edsoo.ru/fc25194b

31

Nmmynsce tena. Miynbe cuitbl. 3aKoH
COXpaHEHHUs UMITyJIbCa. YTIPYroe u
HEYIPYTroe B3auMOJICHCTBHE

https://m.edsoo.ru/251e6f13




Penrenue 3amad mo teMe "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHUs UMITYJIbCa
Vpok-xoH(pepeHus "PeaktusHoe

33 P deperu ) https://m.edsoo.ru/8b5e27f1
JBIDKCHUE B MPUPOJIC U TEXHHUKE

34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/848ba637
Pabora critel TSIKECTH, CUIIBI

35 ’ https://m.edsoo.ru/d7a7¢555
YIPYTOCTH U CUJIBI TPEHUS
JlabGopaTtopHas pabota «OrnpeneneHue

a00TBI CHJIBI TPEHUS IIPU

36 p p p https://m.edso0o0.ru/667c837¢e
PaBHOMEPHOM JIBH)KCHHH TeJIa 110
TOPU30HTAILHON TTOBEPXHOCTH
CBs3b DHEPIUHU U PAOOTEHL.

37 priuHp hitps://m.edsoo.ru/84817179
ITorennmansHas 3HEprust
Kunetnueckas sueprus. Teopema o

38 5 p p https://m.edsoo.ru/24d61ab5
KHHETHYECKON SHEPTUU
3aKoH COXpaHEHH SHEPTUU B

39 p p https://m.edsoo.ru/24661129
MEXaHUKE
JlaOopatopuas padbora «13yuenue

40 patop p yi https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUsI YHEPTUM
KomnebarenpHoe ABUXEHUE U €T0

41 a https://m.edsoo.ru/7b9859af
XapaKTEePUCTUKH
3 0 .

42 FTYXAIONUIE KONCDAHMA https://m.edsoo.ru/ad17f942
Brinyxennsie koneOanus. Pezonanc
Maremarnueckuii u 1 WUHHBIN

43 PyX https://m.edsoo.ru/4a6aa385
MasiTHUKH
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuoja KojaebaHui oT KeCTKOCTH https://m.edsoo.ru/b1c7271b

MPYKUHBI U MAacChl TPy3a»
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46

[IpeBpaieHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHas pabora «OnpeneneHue

YaCTOThI U II€pHUOaa KoJIeOaHMI
MMPY>KUHHOI'O MasATHHUKA»

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

47

JlaGoparopnas pabota «IIpoBepka
HE3aBUCHMOCTHU NIeproJia KojaeOaHmi
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl rpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue Bonabl. CBOKWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE
TIOIIEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367¢7

49

50

51

Ypoxk-koudepenuus "MexaHNUECKUE
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJTHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3ByKa

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

https://m.edsoo.ru/ebd8d7b6

https://m.edsoo.ru/8a594969

https://m.edsoo.ru/2b95{238

52

53

54

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
uH(ppa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue KoaebaHus 1 BOJIHBI"

https://m.edsoo0.ru/699e3612

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159¢

55

KoHnTtponbHas pabota 1o Teme

https://m.edsoo.ru/e9924b5e
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"3aKkoHbI coxpaHeHUs. MexaHnuyeckue
Kosie0aHus U BOJHBI"

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI

https://m.edsoo.ru/45bbd 19b

57

58

59

60

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 37€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"
Vpok-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOHMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHue
YaCTOThI U JJIMHBI JIEKTPOMarHuTHOM
BOJIHBI

https://m.edsoo.ru/48f68a2d

https://m.edsoo.ru/3cfac84a

https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHast MPUPO/ia CBETA.
CkopocTb cBeTa. BostHOBBIE cBOIICTBa
CBETa

https://m.edsoo.ru/ecb99257

62

63

64

Hcrounvku ceera. IIpsaMonuneitHoe
pacrpocTpaHeHHuEe CBeTa. 3aTMEHUS
Connua u JIyHsl

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemenue 3anau Ha IpUMEHEHNE
3aKOHA OTPaXCHUs CBETA

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

https://m.edsoo.ru/f3de5613

https://m.edsoo.ru/45e9{872

https://m.edsoo.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTpaKEHHE
cBera. Mcronp30Banue IOJTHOTO

https://m.edsoo.ru/4e43afa2
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67

68

BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOJIAX

JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia
MIPEJIOMJICHUST CBETOBOTO JIy4a OT yrIjia
MaJICHUsl Ha rpaHule "BO3AYyX-

nn

CTCKIJIO

Ypok-koHpepennus "Hcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAs
CBsI3b"

JInnasel. OnTHYecKas CHIIa JIMH3BI

https://m.edsoo.ru/835faed9

https://m.edsoo.ru/2ce88641

https://m.edsoo.ru/c6451cf4

69

70

[TocTpoenre N300paXKeHUH B IMH3AX
JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSHUS U ONITUYECKOM
CHJIBI cOOMparoLiel TMH3bI"

https://m.edsoo.ru/3b4b5e4f

https://m.edsoo.ru/911a47cb

71

VYpok-koHpepennus "OnTuueckue
JMH30BBIE TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

73

I'ma3 kak onTuyeckas cCUCTEMA.
3penue

Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

74

Paznoxxenue Genoro cBeTa B CIEKTP.
Omnbrtel HeroTona. Cnoxxenue
CIEKTpaJbHBIX 1BETOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JlaGopaTtopHas pabota "OMBITHI 11O
Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP H

https://m.edsoo.ru/b4867994




BOCIIPHSATHIO I[BETA MPEIMETOB IIPH UX
HaOJII0IEHNH Yepe3 [IBETOBbIC
¢bmbTpe"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOICTBA CBETA: JUCIEPCHS, https://m.edsoo.ru/1b4e5e¢94
uHTephepeHIus u qudpaxuus”
Omneitel Pe3epdopaa u mranerapuast

77 pdopa p https://m.edsoo.ru/c36effb5
MOJIEJIb aTOMa
IToctynarel bopa. Monens atoma

78 Y p A https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u mOTJIOICHHE CBETa

79 atomoM. KBaHnTel. JInHeiuaTeie https://m.edso00.ru/9fb5689b
CIIEKTPhI
VYpok-tipaktukym "HalOmronenue

80 POETP oM " A https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKAaHUS

81 PannoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/8e724769
CTpoeHHe aTOMHOTIO SIIpa.

82 p AP https://m.edsoo.ru/2d85bef3
Hyxnonnas moznens
PagmoaxkTuBHEIE IIpeBpaIeHN.

83 g pespat hitps://m.edsoo.ru/8bS6a71d
H3otomnsl
Pemenue 3agad mo reme:

84 " " https://m.edsoo.ru/f241bbdc

PannoakTtuBHBIE MpeBpalieHUs

85 [lepuoxa nonypacnana https://m.edsoo.ru/523a9317
VYpok-koHpepenius "PaguoakTiuBHbIE

86 H3JIy4EHUS B IPUPOLIE, MEIUIUHE, https://m.edsoo.ru/4eadf6ed
TeXHuke"
e e pea . 3ako

87 /ICPHBIC PEAKIUH. SAKOHAT https://m.edsoo.ru/c4cbe7ee

COXpPAaHCHUA 3apAa10BOI0 U MaCCOBOT'O




88

YHUCCII

DHeprusi CBsSI3u aTOMHBIX sifiep. CBs3b
MaccChl ¥ SJHEPTUHU

https://m.edsoo.ru/734f11cl

&9

90

91

Pemenue 3agau no reme "Snepubie
peakuun"

Peakuuu cunTe3a u JAeieHU siaep.
Nctounuku sHeprun CosHiia v 3BE311
Ypok-koHpepenus "SAnepras
sHepreTuka. JlencTus
PaAOAKTUBHBIX U31y4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/5efa6£52

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

https://m.edsoo.ru/d9f1261a

93

KonTponbHas padbora no teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"

https://m.edsoo.ru/7231a58d

94

95

96

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zanMonaencTerue Tea"

[ToBropenue, 06001eHue. Perenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 110
teme "TemnoBsie mpouecco”

[ToBropenue, 06001eHue. Perenne
pacUeTHHIX M KAYECTBEHHBIX 3a]1a4 110
teme "KIIJ] TeruioBsIxX aBurareneit"

https://m.edsoo.ru/8b45d684

https://m.edsoo.ru/d3248943

https://m.edsoo.ru/28f67bc4
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98

99

IToBTOpenue, 0600eHNE. Permenue
paC‘IGTHBIX 1 KAQYCCTBCHHBIX 3a/1a4 110
teme "KIIJI anekTpoycTaHOBOK"

[ToBTOpEHME, 000OIICHHE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeTOBEIE ABJIEHUA"

[ToBTopenue, 0600menue. Padora ¢

TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/399f4911

https://m.edsoo.ru/1cd92¢22

https://m.edsoo.ru/f7e3f69d

100

[ToBTropenue, 06o0menue. Padora ¢
TexcTamu 110 Teme "Konebanus u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

102

[ToBTropenue, 06o0menue. Padora ¢
TexcTamu 110 Teme "CBeTOBEIE
saBieHus"

IToBTOopenue, o6o0mmenue. Pabora ¢
TeKcTamu 1o Teme "KBaHTOBas u
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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https://m.edsoo.ru/5986dca7

https://m.edsoo.ru/6d32ee4f







MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

1.1

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

pacrio3HaBaTh IpOSIBICHHE M3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (PU3HUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3UYECKUH CMBICI HCIONb3YEMbIX BEIMYMH, HUX
0003HaueHMsI ¥ €AUHULIBI (PU3UUYECKUX BEITHMUYUH, HAXOIUTH (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTb  TIpapUKHd  M3YYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)PBPI‘ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JAaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIllMChiBaTb €0 MAaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

1.7

OO0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TEl, B TOM
quci€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JorM4yeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




(dbopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUCbiBaTh KpPaTKOE YCIOBHE, IIOACTABIATH
¢u3nueckre BeTUUMHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsl PEIIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasivyath W
UHTEPIPETUPOBATh MOJYYEHHBIM pPe3yJabTaT, HaXOAUThb OLIMOKU B

XOJ¢ OIlbITa, ACJIaTh BBIBOJBI I1O €TI0 pC3yJIbTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (QopMmynHpoBaTh  IpOBEpsieMble
OPEINONIOKEHUs, CcoOMpaTh  yCTAaHOBKY W3  NPEIJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEJOBAHME  3aBUCUMOCTH  OJHOM  (U3HYECKOU
BEJIMYMHBI OT JAPYroll C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHM,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUs, CIENYs NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIIeI0BAHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a0b0paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTb  IMPUHIIUIIBL )IGP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MPUHIHUAIIBL HCﬁCTBHH HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM n

He0OXoauMBbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPAKTHYECKOT0 MCIOIb30BaHMs (PU3NIECKUX 3HAHHUI B MIOBCEHEBHON
KU3HU g obecriedeHHsi 0€30MacHOCTH TpU  OOpamieHuu ¢
npudopamMu U TEXHHYECKMMHU YCTPOWCTBAMH, COXPAHEHHS 3710POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUUH W TMyTEM CpPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBISETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIONYJSIPHYIO ~ JUTEpaTypy  (QU3UYECKOoro  coaepKaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHusl HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(pOpManuu (HU3NYECKOrO
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieNaTh KpaTKue COOOIIEHUS O
pe3yibTaTtax IPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPU BBITIOJTHEHUH YUEOHBIX NMPOEKTOB U MCCIEIOBAHUMN pacIpeensTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JEWCTBHUM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY’KaoIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIECTBEHHbIE CBOICTBA (MTpU3HAKK) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYMH, HAXOAUTh (HOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIlIucCblBaTb €ro MaTrcMaTH4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTyalldd NPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ MOMOINIbIO 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3dKOHOMEPHOCTHU

pemiath pacyéTHble 3alauu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4¥ 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABISITh HEJOCTATOK
JAHHBIX JJI1 pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HEoOXOoauMBbIe Ui €€ pElIeHUs, MPOBOAUTHh Pacdy€éThl U CPAaBHUBATH
MOJIydeHHOE 3HaYeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXKHO pPCHIUTHL IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA OMMMCAHUEC UCCIICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (QOpMyIUpoBaTh  MPOBEPsiEMbIe

MPENIOJIOKEeHNs, coOupaThb  yCTAaHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
puOOpPOB U JATUYUKOB (PU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

MU3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs, CleAysd MpeajoKeHHOMY  IUlaHy, (UKCHpPOBATh
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TaOIUIl M TPagUKOB,

JCJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIUUCIATH 3HAYCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHUM M HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCIEAOBATEIbBHBIM W IapalIe/IbHBIM
COCMHEHUEM DJJIEMEHTOB, pa3jauyas YCIOBHbIE 00O3HA4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HMH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3/10pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollei cpeie
OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACHATh HHGPOpPMAINIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUUA y‘{C6HLIX 3aJIaHuM HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IYOJMYHO MPEACTABIATh PE3YJIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITECIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesessaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SBJICHUC
pacno3HaBaTb TMPOABJIICHUEC HN3YUCHHBIX (I)I/I3I/I‘IGCKI/IX SIBJICHUN B
OKpYyKaromeM MHpeE, B TOM YHUCIIC (1)I/ISI/I‘I€CKI/IC SABJICHUS B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6HyI0, BBIACIIATD

CyILECTBEHHbIE CBOICTBA (MIPU3HAKN) (PU3UUECKUX SBJICHUN

1.4

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TelI M (1)I/ISI/I‘ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYHHBI, IIPpU OIMUCAHUU [IPABUIIBHO
TPAKTOBATbH @HSHHGCKHﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CANHUIBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOJAUTH (I)OpMyHBI,

CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYUHY C JAPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/I€ SABJICHUSA W ITPOLECCHI,
HCIIOJIb3YsA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChlBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTHh O0BSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 M3Yy4YEHHBIX CBOMCTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ahauu (omuparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYIbI, CBS3bIBAIOILUE
(dusnyeckue BEIMYMHBI: HAa OCHOBE aHaJM3a YCIOBHUA 33/Ja4d
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIIUE  WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUusl, IPOBOJUTh pPacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIOWUTL IIPU IIOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOANWTH OMNBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUH WM
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOAWTh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefieNsis CpeAHee 3HAueHHWE H3MepseMoil BenuuuHbl (PokycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM TMPSMBIX HM3MEpPEHUN: IJIaHUPOBaTh HCCIEJOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl

HOJ'Iy‘-IeHHOI\/’I 3aBHUCHUMOCTH q)HSH'—IGCKI/IX BCJIMUMH B BUJC Ta6J'[I/IIII/I




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MpPEeIIOKEHHOM HMHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1a60paTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUCUHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLMUIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble

¢uznyecKrue 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOKCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONBb30BaHUS (PU3MUYECKUX 3HAHUN B TTOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalleHuH ¢
npruOopaMy U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUU (PU3NUECKOTO COJEPKAHUS B CETH
WuTepHer, caMocTosTeNnbHO (OpMYIHpys IOMCKOBBIA  3arpoc,
HAaXOJUTh IYTH  ONpPENEJICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu HHTepHer; BiameTts npuémMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllMM M3 HECKOJIBKUX HCTOYHHMKOB (U3UYECKOrO
coJlep)KaHusl, MyOJIMYHO IPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
GU3UKH U CONPOBOXKIATh BBICTYIUIGHHWE Hpe3eHTaluueil ¢ y4érom

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessiTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTH  €ro, aJeKBaTHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
pasaena JIeMEHTA

IIpoBepsieMble 31€eMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
OusnyecKkue  SBICHUA: MEXAHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousznueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuunH.  Pusmueckue  npubopsl.  [lorpemrHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.4

1.5

2.1

2.2

2.3

EcrtecTBeHHOHAy4yHBI METOJ IMO3HaHUA: HaOIIOJEHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABMKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaAO0JIIOIaEMOTO SIBIIEHHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIETICH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenue temiiepaTypsl pYU MOMOIIH KHJIKOCTHOTO

TCPMOMETPA U JaTYUKaA TEMIICPATYPbI

INEPBOHAYAIJIbHBIE CBEJJEHM A O CTPOEHNUN BEIIIECTBA

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HX
pa3Mepbl. ONbITHI, JOKa3bIBaOIIME JAMCKPETHOE CTPOCHHE
BElIECTBA

JIBmxkeHnne uyactul BemiecTBa. CBA3b CKOPOCTH
JIBW)KEHUS  YacTUIl C  TeMmmeparypod. bpoyHoOBckoe
nBIKeHUe, U Py3us

B3aumoaeicTBue yacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHMX)  Tel.
24 B3anMocBA3p MeXIy CBOMCTBAMHM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUAX U MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI

[IpakTuueckue padbOTHI:
OneHka Jguamerpa aroMa METOJIOM psiioB  (C
ucroJib30BaHueM ¢otorpaduii).
2.6 OnbITEl 1O HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnpiTel 1O OOHApYXKEHUIO  JEUCTBUSA  CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsisi CKOpOCTb NpPU HEPaBHOMEPHOM
' JIBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenune mHepuuu. 3akoH uHepuuu. B3aumonencrtsue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 [InotHocTs  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIleCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl C
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TskecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.0 Clo’)keHHWe CWJI, HaIpaBJICHHBIX O OJHON MPSIMOIA.
' PaBHOelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JIBUXKEHUS




(mapuika B KUAKOCTH, MOJCIH  DIEKTPHUYECKOTO
aBToMoOmWIA u Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM [Iapuka 1o
HaKJIOHHOM  T1uiockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHus (nedopmManuu) mpyXKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

dusnyeckue SBICHUSA B npupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B >KMBOW M HEKUBOW MPHUPOJIE,
NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, NOAIIUITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

+ YBEJIUYCHHUS TaBICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEMIEPATypPhI
43 [lepenaya naBneHus: TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
4.4 IM'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.
IManpaBnrueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHs
45 CYILIECTBOBaHMs BO3AYIIHONW 000m04ku 3emiu. OmbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(PEPHOTO JIaBJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
16 N3smepenne armocdepnoro naenenus. [Ipubopsr mmst
' MU3MepeHust aTMOC(HEepHOro JaBICHUS
JlelicTBue KUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apXxumenoBa) CuiIa. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3gyxomnnasanue
4.9 [IpakTuyeckue paboOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyXKEHHOM B JKUIAKOCTh YacTH TeJja.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEN Ha
TENO, NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbL, JAEHCTBYIOUIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMA
MOTPYKEHHOMW B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTpYMpPOBAaHHE  JIOAKM W  ompeneineHue  eé

l"py30HO,Z[’[>éMHOCTI/I

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUSI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTpoiicTBa: coOOIIAOIIMECS COCY/bI,
YCTPOMCTBO BOJOMPOBOJIA, THUIAPABIMYECKUN Mpecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckas paboTa
5.2 Mexanuyeckas MOITHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuio paBHOBecHs pplyara
54 [IpumeHneHnue nmpaBuiia paBHOBECHS pblyara K OJI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXAHU3MOB. ITpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenuunanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 IlonHas mexaHudeckas SHEprus. 3aKOH W3MEHEHUs U
' COXpaHEHUS MEXaHUUYECKOH 3HepTrun
5o [IpakTuueckue padbOTHI:

Onpenenenne  pa®OTBI  CHJIBI  TPeHHs  NpHU




8 KVIACC

Kox
pa3nena

PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanre ycinoBUil paBHOBECHS pblyara.
N3amepenne KIIJl HakiioHHOM iockocTH. M3ydyeHne 3akoHa

COXpPaHCHUMA MEXaHUYEeCKOH OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
5.11 HETOJBY)KHBIA OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MosieKyl.  OIbITBI, IOATBEPKIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO U Ta3000pa3HOro
6.2 cocTossHUM BemecTBa. Kpucramnmmueckue M amopdHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciimpeHue u cxxatue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHue paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
' W3JIy4eHUe




KoanuectBO  TEMJIOTEHL VnaenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY enpHas TEmaoTa NaBJICHUS
[Tapoobpa3zoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasl TeMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbiX — aBuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TersioBble JABUTATENN U 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAJUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumnore3pl TMHEWHOW 3aBUCUMOCTH JUTUHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TEeMIEPaTYypPBHI.

HalGmronenne n3aMeHeHnsl BHYTpEHHEH DYHEPTUU Tela B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnenoBanue SABJICHUA TeII000MeHa pu




CMEIIMBAHUH XOJOJHOW U rOpPSYEN BOJBI.

LWIAHIPOM.

dusndyeckue SBJICHUS B IIpupoac:

I/ICCJ'IC,Z[OBaHI/Ie Imponecca uCrapCHus.

Onpez[eneHI/Ie KOJIMYCCTBA TCIUIOTHI, ITOJTYYECHHOI'O

BOI[Of/i Ipu TEIJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

Onpez[eneHI/Ie OTHOCUTEIHLHOM BIAKHOCTH BO3ayXa.

OmnpexneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

IOBEPXHOCTHOC

HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOZI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI

HCIIOJIb30BAaHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCECTDP,

6.19 AaTYUK TEeMIIepaTypbl, TCPMOC, CHUCTCMaA OTOIIICHUA

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

JIOMOB, THIPOMETpPbI, ICUXPOMETp, MapoBasi TypOMHA,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrtpuszanus Tei. J[Ba poaa 3JIEeKTpUUECKUX 3apsiioB

B3aumoneincTeue 3apsHKEHHBIX — TelL

3akoH Kynona

7.2 (38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3aPS’KCHHBIX TEJI OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

QHCKTpI/I"ICCKOG ITOJIC. HaprDKéHHOCTB QJICKTPHUYICCKOTO

7.3 nosid. IIpyHIMN cynepno3unuy JIEKTPUYECKUX IOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAaoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKM 1
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

7.6

QJICKTPHUYICCKOI'0 TOKA. HCcTOYHUKH OCTOSHHOI'O TOKA




HeiicTBus 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTAX U ra3ax
. Onektpuyeckas uenb. Cumia Toka. OJIEKTPUUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMma JJ1 yyacTKa Lenu
[locnenoBarenpbHOE M MapaJljIeNIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUYecKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KOpoTKOE 3aMbIKaHUe
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosnie. MarHutHoe 1oNe 3eMiM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTelell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCIopTe
Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasumno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCcTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 10 HAOJFOCHHIO DJICKTPHU3AIMN TET MHIYKIIUEH

Y IIPU CONPUKOCHOBEHHH.




HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH  TPHU
MOCIIEZIOBATEIbHOM  COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapaIeIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEr0 4Yepe3 Ppe3UucTop.
OnpenenieHUe  MOIIHOCTH  3JIEKTPUYECKOIO  TOKa,
BbIIIEIISIEMO Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
ux oOveauHeHMH ©  pazaeneHun. VccnemoBanue
JENUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHJIBI
B3aMMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAarHMuTHOIO IOJd Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue " H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHUIO ABJICHUSA SHCKTpOMaFHHTHOfI HHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJIE: DIIEKTPUUECKHUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Toje 3emiu, Apeld MmoCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHuyeckue ycTpoWCTBa: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJIECKTPUYECKON DHEPIUU,
AJIEKTPOOCBETUTENIFHBIE ~ MPUOOPBI,  HArpeBaTeNbHbIC
AIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MpPEeIOXPAaHUTENH, JIIEKTPOMATHUT, JIIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kog anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
g1 Mexannueckoe JBuKeHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMEpHOE NpSIMOIMHENHOE IBUKEHUE
HepaBnomepHoe MPAMOJIMHENHOE JIBUKECHHUE.
8.4 Cpeansis W MIHOBEHHas  CKOpPOCTb  Tejla  IpHU
8 HEPABHOMEPHOM JBUKEHUU
g5 VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
' JBUKECHHE
8.6 CsoOoanoe magerne. OnsITel [ anmies
PaBHOMepHOE nBHMKEHHE MO OKpyXHOCTH. [lepnon u
8.7 yactota oOpameHus. JIuHelWHas M yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBeiit 3akoH HproTOHA




8.9

Bropoii 3akon HeroToHa

8.10 Tpertuit 3akon HeroToHa
8.11 IIpuHIUI Cyneprno3uiuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuiga TPEHMs] CKOJIBXKEHHUS, CHJIa
' TPEHMSI II0KOS, IPYrUe BUBI TPEHUS
214 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOIO IaileHUs
g 15 Jemwxenne  mmaHer  Bokpyr  Comnua.  IlepBas
' KOCMHU4ecKasi ckopocTb. HeBecoMOCTh U neperpysku
816 PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCOIIOTHO
' TBEPJIOE TEIIO
817 PaBHOBecue TBEPAOro Teja € 3aKPEIVIEHHOW OChIO
' BpaieHusi. MoMeHt cuiibl. LIeHTp TskecTn
8.18 WNmnynec Tena. MI3menenue ummyibca. UMnynbsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE OBUXKEHUE
8.21 Mexanndeckas paboTa 1 MOITHOCTb
822 PaGota cun TsbKecTH, ympyroctd, TpeHus. CBA3b
' SHEpPruu U paboTh
823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTeHumanbHas SHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHMYECKON YHEPIUH
[TpakTryeckue paboOTHI:
OrmpeziesieHne CpeIHE CKOPOCTU CKOJBKEHHS Opycka
WIM JIBIKEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHUsl Tela MpH PaBHOYCKOPEHHOM

JBUKEHHUH 10 HAKJIOHHOW INIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYTH OT BpPEMEHHM IIPHU
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka TrumoTes3bl: €cCld MNpPU PABHOYCKOPEHHOM




8.28

8.29

JBIDKEHUU 0€3 HayalbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psi HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIbKEHUS
OT CWUJBl HOpMalnbpHOro jasieHus. OnpeneneHue
koddduimenTa TpeHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TpYXuHBL. OmnpenencHue padOThl CHIIBI
TpeHHs] TpU PABHOMEPHOM JBMKEHHHM Tela IO
TOPU3OHTAILHOW TOBepXHOCTH. OmpeneneHue padboTHI
CWJIBl  YOPYrOCTM  Ipu  moabéMe  rpy3a C
UCIIOJIb30BAaHUEM  HEIOJBMKHOTO U IMOJBUKHOIO

OJI0KOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPIraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCECTP, JaTYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenpHoe ABHIKCHUC. OcHOBHEBIE XapaKTCPHUCTUKHU

o1 KOJIeOaHUI: IEPHUO/I, 4aCTOTa, aMILUTUTYa
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparieHne sHepruu Npu KojaedaTeTbHOM ABHKEHUN
93 3aryxawmue KoneOaHusi. BbIHYXIEeHHbIE KONIeOaHMUS.
' Pe3onanc
Mexanndeckue BoiHbI. CBOMCTBA MEXAaHHMUYECKUX BOJIH.
94 [IpononbHBIE U TONEpeYHbIe BOJIHBI. JlIMHA BONHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHn4ecKue BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTh U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wnudpa3Byk u yiabTpa3Byk
[TpakTiueckue paboThI:
Ompenenenne 4YacTOThl W Tepuoja  KojeOaHui
9.7 MaTeMaTUYECKOTrO MasiTHUKA.

OHpeI[eJ'IeHI/IC YaCTOThbI n nepuona KoJIeOaHMi

IMIPY>XUHHOI'O MasgTHHUKA




HccnenoBanue 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
MOJIBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
NPYKUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpys3a,
MOJIBELICHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyXuHbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

®du3nuecKkue SBJICHUSI B IprUpoac: BOCIIPUATHC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSCEHHE, CEUCMHUYECKUE BOJIHBI,
IIyHaMH, 3XO0
9.9 TexHudyeckue yCTPOMCTBA: 3XO0JOT, WCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

101 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMarHUTHHIX BOJIH
103 OnexTpoMarHuTHas npupoaa csera. CKOpPOCTb CBeTa.
' BonHoBBIE CBOMCTBaA cBETA
10 [TpakTuyeckue pabOTHI:
10.4 N3yuyenue CBONCTB  JJIEKTPOMATHUTHBIX BOJIH  C
MTOMOIIbI0 MOOMIIBHOTO TeedoHa
dusnyeckue SBICHHUS B MpUPOJE: OHOIOTHYECKOe
10.5 JIEUCTBUE BUJIUMOTO, yIbTPaUOIETOBOTO u
PEHTIE€HOBCKOTO U3JIY4eHU I
10,6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBA3HU
CBETOBbBIE ABJIEHUA
11.1 JlydeBas monenb cBera. UcTouHMKH cBETa
11.2 [IpsamonuHetHOE pacIpOCTpAHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaXKEHUs
' cBeTa
114 IIpenomnienne cBeta. 3aKkOH MPEIOMIIEHHMS CBETA.
' [TontHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xop stydeit B IMH3e




11.6

11.7

OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONAa H

TCJIECKOIIa
I'ma3 kak onTudeckas CHCTEMa. BHI/ISOPYKOCTB n

JaTbHO30PKOCTD

11.8

11.9

11.10

Paznoxenune Genoro ceera B cnekTp. OnbiTel HproTOHA.

Crnoxenne CIICKTpaJIbHBIX IBETOB. Z[I/ICHC];)CI/ISI CBCTa

[TpakTueckue paboThI:

HccnenoBanne  3aBUCUMOCTU

yrjia  OTpaXKCHHs

CBETOBOTO JIy4a OT yIJia MaJICHusl.

W3ydeHne xapaKTepUCTUK M300paKEHUs MpeaIMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH  yIJia  TPEIOMIICHUS
CBETOBOT'O Jiy4ya OT YIJia TaJeHHs Ha TPAHMIEC «BO3IYX —
CTEKIIOY.

[Tony4yenne n300paXkeHH C MIOMOIIBIO COOMpArOIIEH
JIMH3HBI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIIICH JTNH3HI.

OnbITHI 110 Pa30KEHUIO OEIOTO CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO IIBETa IMPEIMETOB MPU HX
HaAOII0/IEHUU Yepe3 I[BETOBbIE (GUIBTPHI

dwusndeckue sBICHUS B mpupoje: 3arMenus CoiHIa U
JlyHbl, 11BE€Ta TEN, ONTHYECKHE SIBICHHUS B aTMocdepe

(uBet Heba, pedpakius, pagyra, MUPax)

11.11

KBAHTOBBGIE

12.1

TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOIL,

¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
SIBJIEHWA

OnbiTel Peszepdopna u mniaHerapHas MoJeNb aToMa.

Mognens aroma bopa

12 12.2

12.3

I/ICHYCKaHI/Ie U IIOTJIOHNICHUE CBE€Ta aTOMOM. KBaHTHI.

JInnenyaTeie CIIEKTPBI

PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs

12.4

Crpoenne aromHoro sapa. HyknoHHas  wMozens

ATOMHOTIO sAdpa. H30T0mbI




PannoaktuBHbie mnpeBpamienus. llepuon momypacmana

12.5
ATOMHBIX sJEP
126 Snepuble peakiuu. 3aKOHbI COXPAHEHUs 3apsAI0BOTO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuku sHeprun
' CouHiia 1 386311
129 Slnepnas osHepretuka. JlelicTBUEe  paJMOAKTHBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTueckue paboThI:
HaGmroieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
1210 U3IIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TyTH (110 hoTOorpadusm).
H3mepenue paanoakTuBHOTO hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHbBIN ¢on, KOCMHUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE M3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE pPAJUOAKTUBHBIX HW3JIYYEHUH Ha OpraHusm
yeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
M TO03HAaBa€MOCTH SBJIIEHUN MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymomeld poaun (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTHUH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTePUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBa, O (M3MYECKOH CYIIHOCTH SBJICHUH MPHUPOJBI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHUE pa3inyaTh SBJICHH 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXKalOIIeM MHpE, BBIACHAS MX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBamMH TOHSTHHHOTO ammapara ¥ CHMBOJWYECKOTO
A3bIKa (PU3UKK M MCIIONB30BaHME MX I PElIeHUs y4yeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIUPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

MCTIONB3Ys (PU3UIECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO TIIO3HAHUS C YYETOM
coOrofieHus MpaBuiI O€30MacHOrO Tpynaa: HaOMoIeHHEe (PUINIECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMHUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HMHCTPYKIHMH, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
IPOBOJIUTh  MCCIEJOBAaHUE IO  MHCTPYKLUHM,  IPEICTABIATh
MOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0OBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHne oOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TN, B TOM
Yuclie U B KOHTEKCTE CHUTYallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3y4EHHbIE CBOICTBA (PU3NUECKUX

SIBJICHHUH, PU3NUYECKHUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYJIBI,
HEoO0XoauMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYYCHHOI'O
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON NPU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU30BaTb IMMPHUHIOMUIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO MX OIMMHCAHUIO, UCIIOJB3YysA 3HAHUA O

CBOMCTBaxX (I)I/I3I/ILICCKI/IX SBJICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMM H  TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneiT TIOHWCKA, TPEoOpa3oBaHUS W TPEACTABICHUS HWHPOPMAIUU
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOMIOJTHUTENbHBIX ~ MCTOYHUKOB,  yYMEHUE  MCIIOJb30BaTh  MPHU
BBITIOJTHEHUH Yy4YeOHBIX 3aJaHUi HAyYHO-TOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJIEpKaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMU  [IPEOOpPa30BaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD ABM)KEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYUCIICHUS CPEeTHEH CKOpocTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIUH CKOPOCTH, IPOEKIUU
NIEPEMELICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHWHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl TejJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
2
Sl =v,, #1+a,* ;
2
DopMynbl Il MPOCKLUUU IEPEMELIECHUs, NPOCKLHUU CKOPOCTU U IPOCKLHHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padukn 3aBUCHMOCTH OT BPEMEHU JIsi MPOEKIUU YCKOPEHUS, IMPOEKINH
CKOpPOCTH, IIPOCKIUHU IIepEMELICHUs, KOOPAUHATBI IIPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonHoe nazeHue. PopMysibl, ONKMCHIBAIOIIME CBOOOJHOE MaJeHHE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHHU JUIsl TPOEKLUUH YCKOPEHHMS,




IOPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKopoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpyxkHocTH. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LentpoctpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

yckopenusi. Dopmyrna sl BBIYUCICHUS YCKOPEHUS:

1.6
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
V= 1
T
Macca. [InotHoCTh BemecTsa. @opmyrna Juist BBIYUMCIIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue Cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha
TEJ0
Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:
1.11 F p _P-l—}E
12 TpeHue MoKosi U TpeHHUE CKONbXEeHUs. PopMyIna A1l BBIYUCICHUS MOLYJISI CUJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TArOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
Dopmyna a7l BBIYUCICHUS CUJIBI TSKECTH BOIM3HM MOBEpXHOCTH 3emnn: F = mg.
JIBmxenue manet BOokpyr Comnnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynbe cucremsl Ten. U3MeHeHne nmnyibca. MIMITynbe cuiibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCAa IJIA SaMKHYTOfI CUCTCMBEI TCJI:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanunueckas MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIsI BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON




SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jisi 3aKOHA COXPAHEHUS
MEXaHUYECKOI HEepPTruu B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpaienne MexaHUIECKOW YHEPTUH MPU HATMYUH CUJIBI TPSHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poryar. Mowment cunsi: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBukHbIN 1 HenoABWKHBIN O0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna a7l BEIYUCICHUSI JaBJICHHs TBEPAOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyna sl BBIYUCIICHUS JTAaBICHHUS BHYTPU KHUIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JEHCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYAO0B U BO3AYXOIIABAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEUYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB U BbBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha T'paHHUIC

nByX cpen. MH(]pa3Byk u ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KO((UIMEHTa TPEHUS CKOJIBXKCHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYroCTH; CpeAHEH CKOPOCTHU JIBUXKEHHUs Opycka MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHus Opycka Npu JABM)KEHUM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOLIET0 HA phlYar;
paboThl CWJIBI YIPYrocTH NpPU MOABEME TIpy3a € MOMOIIbI HEMOJBUKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT MAcChbl Te€Ja; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUSA U OT
pOAa MOBEPXHOCTH; CWJIBl YIPYIOCTH, BO3HUKAIOIIEW B IPYXKUHE, OT CTEICHU
negopMaluu MpYKUHBI, YCKOPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBISIOIIEH;
nepuoza (4acToThbl) KoyieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPY)KMHHOTO MAasATHUKAa OT MAacChl Ipy3a U >KECTKOCTH MHPY>KUHBI;
HCCJIEIOBAaHHE HE3aBHCHUMOCTH IepHoJa KoJieOaHU HUTAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pblyara

Qusuueckue s6neHUs 6 npupode: TPUMEPBHl ABUKEHUS C Pa3IUMUHBIMU
CKOPOCTSIMH B )KHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKCHUC TIJIAHCT ConHeuHoi CUCTCMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro JaBiIeHHsS Ha XKUBOM OpraHu3M, IUIaBaHHE pPbIO, BOCIPUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPEHUSA, AOWHAMOMECTpP, I[IOAIIMIIHUKH, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

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

131 COOOMIAIONIUECs COCY/Abl, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHHN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT,
HCITOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannmaeckue u amopdHsbie Teaa

55 JBwxkenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCcTHI[ C

' Temneparypoii. bpoyHoBckoe aBrxenue, nuddysus

2.3 CMmauyuBaHue U KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuiupeHue U cxaTue

2.5 TernnoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Termonepenaya Kak CHocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Teronepenaun: TemIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBo  TEIOTHL. Y IeNbHas
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruU B TEIUIOBBIX MpOLECCaX. YPaBHEHUE TEIIIOBOIO
OajaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHuWe BHYTpPEHHEH SHEpPruM B IMpoliecce

510 WUCTIApeHUsI W KOHJAEeHcauuu. KumeHue IKUAKOCTU. VYAenbHas TerioTa

napoobpazoBanus: L = Q/m

2.11

BiaxxHOCTB BO311yXa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucraymmsanus. l3MeHeHHMe BHYTpEHHEW DHEPrUU IIPU

IJIABJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaX TCIJIOTA I1JIaBJICHUA:

,_0

m

BHYTpeHH}I}I OHEPIUsA CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntume! padoTs! TermoBbix ABuratenei. KITJI TeroBoro aeuraress

Ilpaxmuueckue pabomul

W3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (PUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYIIEH HAarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LUIUHAPOM, TOCJE OMYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl; OTHOCHUTEIHHON BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
IiaBieHus Jnpaa. VccnemoBaHwe UW3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMEIIUBAHUU XOJOIHOU U

ropsiuei BOIbI; MpoIecca UCIapeHus

2.16

Duszuueckue s6l1eHUs 8 npupO()e: IMOBCPXHOCTHOC HATSXKCHUC W KaAIlIUJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHneC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBI, IPUMEPBI UCIIOJIb30BaHUA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuszanus Teil. J[Ba BUa 3JIE€KTPUUECKUX 3apsiioB
B3aumopeicTBue 3apskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh 3nekTpuueckoro mnoid.  [IpuHnmn
CYINEPIIO3UINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAad0B. I[eﬁCTBHC QJICKTPUYCCKOI'O0 TIIOJId Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO)IHI/IKI/I N JUDSJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTpUYECKU TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.




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

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTTbHOE AICKTPUIECKOE COMPOTUBIICHHE:

3.7 R = pl/S
13 3akon OMa miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannensHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenmna:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOe TMoJie OPSIMOTO MPOBOJHUKA € TOKOM. JInHMHM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MarHUTHOTO I0JIS1 HA POBOJHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON uHAYKUUU. [IpaBuino Jlenna
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B MPOBOJHUKE

(pe3ucTopsl, JaMIouka), OT HAMPSKEHUS Ha KOHIIAX MPOBOHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJAN €0 MOIEPEYHOI0 CEUCHUS U

YACIBHOTO COIIPOTUBJIICHU.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIO0BATCIIBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPEOcCTart,
CUETUYMK  IEKTPUUYECKOW  DHEPruH,  3IIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), IIEKTPUYECKUE
HPEJOXPAHUTENH, DJIEKTPOMATHUT, SJIEKTPOJBUIATENb IOCTOSHHOIO TOKA,
reHEepaTop MOCTOSIHHOTO TOKA
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mognens cBeta. [IpsiMonnHeliHoe pacpoCcTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
324 JIunza. Xox syueil B nuH3e. POKyCHOE paccTOosHME JUH3bL. OnTHUYECKas cuiia
. mun3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue npudopsl
Ilpakmuueckue pabomul
W3mepeHune onTuyecKoi cuiibl coOMparoeil JIMH3bL, (OKYCHOTO pacCTOSIHUS
cobuparomielt TMH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U 300pakeHus,
396 KOTI'Jla IpeIMeT pacloJio’KeH B ABOWHOM (OKyce), MoKa3aTess IpeJIoMIIeHHUS CTEKIIa.
' HccnenoBanue cBOiicTBa  M300pak€HUsS, TOJYYEHHOIO C  IOMOILBIO
coOuparomiel JMH3bI, U3MEHEHUS! (POKYCHOTO PAcCTOSHUS JBYX CJIOXKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUSI CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHule
«BO3J1yX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmeHuss ConmHua u JlyHel, 1Berta Teu,
' ONTUYECKHE SBJIEHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, TamMmma-usnydeHus. Peakunm anbda-u Oera-

pacmajna




4.2 Omneitel Pesepdopaa mo paccestauro anbda-gactuil. [Inanerapras Mmogens aroma

4.3 CocraB aromHoro spa. 3oronst

4.4 [lepuona nmonypacnaja aTOMHBIX SITEP

4.5 Snepuble peakuu. 3aKOHBI COXPAHEHUSI 3aPsI0BOIO U MaCCOBOT'O YUCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKON, UHANBUIAYAJIBHBIA JO3UMETpP, KaMepa

Bunbcona, snepHas 3HEpPreTuKa




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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