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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno ¢u3KMKe HA YPOBHE OCHOBHOIO o0mero o0pa3oBaHHS
COCTaBJICHA HA OCHOBE TOJIOKECHWH W TpeOOBaHWK K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YPOBHE OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Taxxe ¢ yuérom (enepanpHoi pabodeii mporpaMMbl BOCTIUTAHUS H
Konnenuuu npenogaBanus yueOHoro npeaMera « Duzmkay.

Conepxxanve mporpaMMmbl 1o (HU3MKE HampaBjieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAOMIMXCA W OPraHW3alHi0 H3yUEHUS
(v3uKKM Ha ACATEIHPHOCTHOW OCHOBe. B mporpamme mo (u3MKEe YUHATHIBAIOTCA
BO3MOXKHOCTH YyueOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
TJTAHUPYEMBIM JIMIHOCTHBIM ¥ METANPEAMETHBIM pe3yJibTaTaM O00yUEHHs, a TAKKe
MEXKIPEIMETHBIE CBSI3W €CTECTBCHHOHAYWYHBIX YUCOHBIX IPEIMETOB HA YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMus.

[Iporpamma mo ¢u3nke ycTaHABIMBAECT paclpenecHue yueOHOTO MaTeprana
1o roaaM oOydeHus (1o Kjaccam), MpeyraraeT MPUMEPHYIO TOCIEA0BATEIbHOCTh
WU3YUYCHUS] TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS TPEIMETHOTO COJEPKAHUS W
y4&€Te BO3PAaCTHBIX OCOOCHHOCTEH 00yUarommxcs.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ MEIBIO OKA3aHWUA METOIUYCCKOM
MOMOIIY YUUTETIO B CO3/TaHNM paboUei mporpaMMbl IO YIeOHOMY TIPEIMETY.

du3znka ABAACTCS CUCTEMOOOPA3YIOIINM /i1 €CTECTBEHHOHAYUYHbBIX YUEOHBIX
MPEAMETOB, TOCKOJIBKY (DU3MUECKHAE 3aKOHBI JIEKAT B OCHOBE TIPOIECCOB H
SABJICHUH, W3ydyaeMbIX XUMHCEH, OHOJOTHEH, acTpoHOMHEH H  (HU3HYECKOU
reorpaduei, BHOCHT BKJIaJl B €CTCCTBEHHOHAYYHYI0 KapTHHY MUpa,
MpeaoCcTaBisieT Hauboiee SACHbIE O00paslbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CIIOC00a MOTYUCHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Opmna w3 TIaBHBIX 33734 (PHU3HUECCKOTO OOpa30BaHHSA B CTPYKTYype OOIIETo
oOpa3oBaHHA COCTOMT B (POPMHUPOBAHHWH €CTCCTBCHHOHAYYHOW TPAMOTHOCTH W
WHTEPECA K HAYKe Y 00yUaronuxcsl.

Nzyuenne ¢u3mkn Ha 06a30BOM YpPOBHE TMPEANOJIaracT OBJIAJACHHE
CIICIYIONTUMH KOMTETECHTHOCTAMH, XapaKTEPU3YIONMIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTD:

e HAy4YHO OOBSICHATH SBJICHUS,

e OIICHWUBATH W MOHUMATH OCOOCHHOCTH HAYTHOTO MCCIICTOBAHUS,

e HWHTEPNPETHPOBATH  JAHHBIE W  WCIOJH30BAThb  HAYYHBIC
JI0KA3aTeIbCTBA /TS TIOJTyUYEHUS BHIBOJIOB.

Ilemn wu3ydeHnss (U3MKA HA YPOBHE OCHOBHOIO o00miero oOpazoBaHUA
omnpenencasl B KoHmenmuu mpenomaBanmst ydeOHOTO mpenmera «Dusmka» B
oOpa3oBarebHBIX oOpranmsanmuax Poccuiickoit ®denmepammm, peanmn3yommux
OCHOBHbIE  00I1€00pA30BATENIbHBIC MPOTPAMMbBI, YTBEPKIAEHHON pelICHUEM



Konnernn Munuctepcrsa npocsenieansi Poccuntickoit @enepanum (MpOTOKOJ OT 3
nexadbpsa 2019 r. Ne [IK4BH).
Heaun n3yuyenus pusukn:

NMpUOOpETEeHNEe HHTEpeca W CTPEMIICHHS OOYyYaroIuxcsd K HayuYHOMY
W3YUCHUID MPUPOJIBI, PA3BUTHEC HMX HUHTEUICKTYAIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHEC NMPEACTABICHUH O HAYYHOM METOJC MO3HAHUA U (POPMHUPOBAHHE
HCCJICA0BATEIIBCKOTO OTHOMICHHUS K OKPYKAKOIIUM SABJICHUSIM,
dbopMupoBaHHE HAyYHOTO MHMPOBO33PEHHS KaK pe3yJibTara H3yUCHHS
OCHOB CTPOCHHMS MaTepu U (PyHIaMESHTAIPHBIX 3aKOHOB (PH3HKH,
dbopMupoBaHUE TMPEACTABICHUH O POIM (PH3MKH IS Pa3sBUTHS JIPYTUX
€CTECTBCHHBIX HAYK, TCXHUKHA U TEXHOJIOT UM,

pasBUTHE  TMPEJACTABIICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
poeCCHOHAILHON JIEATEIBPHOCTH, CBI3aHHON ¢ (DM3MKOM, IMOATOTOBKA K
JajJbHENIIIEeMy 00yUYeHHIO B 3TOM HaIlPaBJICHUMU.

JlocTrokeHME STHX IeNIed MporpaMMbl 10 (PH3MKE HAa ypOBHE OCHOBHOTO
o0111ero 0Opa3oBaHms 00ECIICUNBACTCS PEIICHUEM CISAYIOMNX 3aa4:

NpUOOPETeHNE 3HAHWK O JUCKPETHOM CTPOSHWH  BEIIECTBA, O
MEXAaHWUYECKUX, TEIUIOBBIX, AJICKTPHUECKUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUASAX,

MPUOOPETCHNE YMEHUH OMHCHIBATh U OOBACHATH (DU3UUCCKUE SIBICHUS C
WCITOJIb30BAHUEM TIOJTYUCHHBIX 3HAHU,

OCBOCHHE METOJIOB PCIICHWA TPOCTEHINMX PpacuéTHRIX 3amad ¢
HCITOJTb30BAaHUEM (przraecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOMOMATh IPUPOIHBIC SIBJICHUS W BBITIOJHATH OTIBITHI,
JadopaTopHbie  padOTBl M AKCICPUMEHTAIBHBIE HMCCIICIOBAaHUA €
HCIOJIb30BAaHUEM U3MEPUTEIHHBIX TTPUOOPOB;

OCBOCHHE TIPUEMOB PabOTHl ¢ WH(poOpManueit (GU3MUECKOTO COACPKAHUA,
BKJTEIOUAsi HH(GOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (DPM3UKH, aHAIH3 U
KPUTHYECKOE OIICHUBAHNE MH(OPMAIIHH,

3HAKOMCTBO €O cepamu npodeccHoHanbHON eSITeIPHOCTH, CBSI3aHHBIMH
¢ (¢u3uKO#N, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTKEHUAX (PU3MUECKON HAYKH.

Ha w3ydenne ¢usmku (6a30BbIHi ypOBEHHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusa orBoautcsa 238 yacos: B 7 kinacce — 68 dacos (2 yaca B HEAEIO), B 8
knacce — 68 gacoB (2 yaca B Henemo), B 9 kinacce — 102 yaca (3 vaca B Henemo).

[Ipenmaraemerii B mporpamMmMe 1o (hU3HMKE MEPEUCHb Ja0OPaTOPHBIX PadoT U
OTIBITOB HOCUT PEKOMEHIATEIIBHBIN XapaKTep, YUUTEIb ASIAeT BHIOOP MPOBEICHUAS



7a0opaTOpHBIX PpadOT M OMBITOB C YYETOM HMHAWBHAYAIBHBIX OCOOCHHOCTEH
00yYaroIuXcs, CIHUCKA SKCIEPUMEHTANBHBIX 3aJaHUM, Mpeaiara€MblXx B paMKax
OCHOBHOTO TOCYZIaPCTBEHHOTO 3K3aMeHa 1Mo (pru3uke.

IIporpaMmma peanu3yeTcs C HCHOJB30BAHWEM CPEACTB OOydeHHA |
BOCTIMTaHMA 1IeHTpa « Touka pocTay.



COJAEP)KAHUME OBYUEHUSA
7 KUIIACC

Paznen 1. ®usuka v €€ poJib B MO3HAHUM OKPY KAIOIIEro Mupa.

Ousuka — Hayka o mpupoae. SABneHus npupoasl. DOU3NUECKHUE SBICHHUS:
MEXaHWUYECKHUE, TEIJIOBBIC, JICKTPUUECCKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

Ousnueckne BenuuuHbl. M3Mepenue (usmuyecknx BenwunH. Dusnueckue
npuOopsl. [lorpemHocTs n3mMepenuii. MexxayHapoiHas cucTeMa €IMHUII.

Kak ¢wusmka w Jpyrue eCTECTBEHHBIE HAyKd HM3y4YalOT TPHPOY.
EcrecTBeHHOHAYUHBIH METOJ MO3HAHUA: HAOJIOJICHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIABUKEHUE TUMOTE3, SKCIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHHE
HaOmoaaemoro seieHus. Onucanue (PU3NUECKUX SABJICHUN C TIOMOIIBIO MOJIEICH.

Hemoncmpauuu.

1. MexaHHWUeCKUE, TEIJIOBbIC, JJIEKTPUUYECKUE, MArHUTHBIC, CBETOBBIC

ABJICHUSL.
2. ®uznueckue MpuOOpPsl U MPOLEAYpPa MPAMBIX U3MEPEHUIN aHAJIOTOBBIM U
U POBBIM PUOOPOM.
JlabopamopHhvie padbomot u onvimol.
1. OnpeneneHue LEHbI ICCHUS IKATbl U3MEPUTEIBHOTO MpUdopa.
2. HM3mepenune paccTosHuil.
3. HM3mepenne o0béMa )KUAKOCTH U TBEPAOTO TeNA.
4. OnpeneneHue pa3MepPOB MaJIbIX TEJL.
5. M3Mmepenne Temmeparypbl MpU MOMOIIM >KHUJKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEPaTyphl.

6. IlpoBeaeHue uccieAOBaHUS MO MPOBEPKE TMIOTE3bl: JAIBHOCThH MOJETA
IapuKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJibllie, YeM OOJIbIlIE BbICOTA
MmycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeAEHNSI 0 CTPOEHHH BelleCTBA.

CrpoeHue BelllecTBA: aTOMbl M MOJEKYJIbl, WX pa3mepbl. OMNbITHI,
JIOKa3bIBAIOIIKE TUCKPETHOE CTPOSHKE BEIIIECTRA.

JIBukenue wyactuil BerecTBa. CBS3b CKOPOCTHM JBHXKCHHWS 4YacTUIl C
TemriepaTypoii. bpoyHoBckoe apmxenwe, muddys3us. B3ammomeircTBhe uacTHIl
BEILIECTBA: MPUTSKEHUE U OTTAJTKUBAHKUE.

ArperatHbi€ COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, >KUAKOCTEH M TBEPIBIX
(KpUCTATTHYECCKUX) Tell. B3auMOCBsA3b MEXAy CBOWCTBAMH BEIIECTB B PA3HBIX
arperatHbIX COCTOSAHUSX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH
arperatHbIX COCTOAHUI BOJIBI.

Hemoncmpauuu.

1. HaOmtonenue OpOyHOBCKOTO ABUKEHUS.



2. Habmonenune muddysun.
3. HaOmonenue SIBJICHUH, OO BACHAIOINXCA MPUTSKEHUEM WA
OTTAJIKUBAHUEM YACTHIL BEILIECTRA.

JlabopamopHhvie padbomol u onvimol.

1. Omenka guamMeTpa aroMa METOJAOM DpsAOB (C  HCIOJb30BAHHUEM

dhoTorpadmuii).

2. OnbITHI IO HAOIOJEHUIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OnbpIThl 10 OOHAPYKEHUIO JEHCTBUS CUJT MOJICKYJISIPHOTO MPUTSIKEHUA.

Pa3nen 3. /IBu:keHHe U B3aHMO/IeiiCTBHE Tel.

MexaHnuueckoe JBH)KCHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsia CKOPOCTh IMPH HEPABHOMEPHOM ABM)KEHWUM. Pacuér mytu u
BPEMEHHU JIBHKEHHUS.

SBnenne wuHepuuu. 3akoH HHEpLUUHU. B3aumopaeilcTBHE TeNl Kak MpPUUKMHA
U3MEHEHHUS CKOPOCTH JBMXKEHUA Tea. Macca Kak Mepa HHEPTHOCTH Teja.
[TnotHOCTH BemiecTBa. CBSI3b MIOTHOCTA C KOJMYECTBOM MOJIEKYJ B €AMHUIE
00bEMa BEIECTBA.

Cuna kak xapakTepucTuka B3auMonaeucTBus Teia. Cuiia yrnpyroctd M 3aKoH
I'yka. M3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETPA. SIBJICHUE TATOTEHUS W CHUJIA
TsxkecT. Chjia TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CnoxkeHue
CUJI, HAMPABJICHHBIX MO OJHON mpsamoil. PaBHoaelcTByomas cui. Cujia TpeHUs.
TpeHue CKOMbXKEHUS U TPEHHUE MOKOs. TpeHUE B MPUPOJIC U TEXHUKE.

Hemoncmpauuu.

HabntoneHre MexaHu4ecKoro ABUKEHUA Tea.

H3mepenne ckopocTy NMPAMOJIUHEHHOTO ABUKEHUS.

Habntonenue siBeHUs MHEPIUU.

Habntonenune n3aMeHeHra CKOpOCTH MPU B3aUMOJICHCTBUU TEI.

CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEJI.

CrnoxeHue cuJjl, HalpaBJIEHHbBIX MO0 OJTHON MPSAMOH.

Haﬁopamopubte pabomul u onvimeol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUA (IIapyKa B YKHJIKOCTH,
MOJIEITH AJIEKTPHUECKOTO aBTOMOOWIIA U TaK Jajiee).

2. OnpenenieHUE CPEHEH CKOPOCTH CKOJbXEHUA Opycka WIM IIapuKa Mo
HAKJIOHHOM TIOCKOCTH.
Onpenenerue mIOTHOCTH TBEPAOTO Tea.

4. OmbBITE, JIEMOHCTPHUPYIOIIHUE 3aBUCUMOCTH pacTskeHusa (nedopmarin)
MPYKUHBI OT MPUJIOKEHHOMN CHIIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT
BeCa TeJla U XapakTepa COMPUKACAIOIIUXCS MOBEPXHOCTEH.

I N

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTell U ra3os..



JaBnenue. CnocoObl YMEHbIIICHHUS U YBEJIMUCHUS AaBjieHusA. JlaBneHue rasa.
3aBUCHUMOCTh JaBJICHUS Ta3a OT o0BEéMma, Temmeparypbl. [lepemaua maBiieHHS
TBEPABIMHA TEJIAMHU, KUIAKOCTAMHA M razamu. 3akoH [lackans. [TaeBmarmueckue
MaImuHbl. 3aBUCUMOCTh JABJICHHS >KUIKOCTH OT TiayOuHBI. [ mapocrarhueckwii
napajaokc. CooOmmaroryecs cocyasl. [ mapaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emnm u armocdepHoe maBiaeHHE. [IpUUuHBI CyIecTBOBAHUS
Bo3aymHOK obonouku 3emin. Onbit Toppumuemnn. M3mepenme arMocdepHOro
JaBJeHUS. 3aBUCHUMOCTh aTMOC(EPHOTO MaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 115 u3MepeHnus aTMOC(hEPHOTO TABIICHHUA.

Jle#icTBrE JKUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TEJO. BriTamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanne ten. BozmyxomniaBanue.

Hemoncmpauuu.

A T ol e
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3aBUCUMOCTbH ABJICHUA ra3a OT TEMIIEPaTyPhI.

[lepenada maBiaeHUs KUAKOCTHIO U Ta30M.

CooOmmaroryecs CoCyabl.

I'mapaBnuueckunii npecc.

[IposiBnenue aeicTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTD BBITAJIKHBAIONICH CHJIBI OT 00BEMA TOTPYKEHHOW YaCTH
Tea W TUIOTHOCTH KHUIAKOCTH.

PaBeHCTBO BHITATKUBAOIIEH CHITBI BECY BRITCCHCHHON KUIAKOCTH.
YcnoBue TUtaBaHusS TEI: TJIABAHWUE WX TOTPYXKEHUE TET B 3aBUCHMOCTH
OT COOTHOMICHUS TUIOTHOCTEH TeJa M )KUIAKOCTH.

JlabopamopHhyvie pabomol u onvimol.

1

Hccnenosanue 3aBUCUMOCTH BECa TeJla B BOJIE OT 00bEMA MOTPYKEHHOH B
YKAJIKOCTbh YaCTH Tea.

Onpenenenue  BHITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEHM Ha  Telo,
MOTPYKEHHOE B )KUAKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJTKUBAKOIIEH CUJIBI, AEHCTBYIOIIECH HA TEIO
B JKMJKOCTH, OT MAacCChl T€Na.

OnbIThl, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH HA TEI0 B IKUJAKOCTH, OT O00BEMA MOTrPYKEHHOW B
YKAJIKOCTh YaCTH TeJia U OT TUIOTHOCTH KUIKOCTH.

KonctpyupoBanne apeoMeTpa WM  KOHCTPYMPOBAHUE JIOJKH H
onpeaeyieHue €€ rpy3onoAbEMHOCTH.

Pa3zaen 5. PaGora u MomiHOCTh. JHeEprus.

Mexanuueckasd padboTta. MoOIIHOCTS.

[TpocThie MexaHWU3MBI: pbiyar, OJOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. lIpumeHeHue mnpaBWUja paBHOBECHUA pblyara K OJIOKY.



«3onoroe mnpaBuio» Mexanuku. KIIJ[ mpocteix mexanusmoB. IIpocteie
MEXAHU3MbI B ObITY U TEXHHUKE.

Mexanuueckasa »dHeprud. KuHeTMyeckas W TMOTCHIMWAIbHAS  SHEPTHUs.
[TpeBpaiiienrie OAHOTO BUAA MEXAHUUYECKOW SHEPIUM B APYroi. 3aKOH COXpPaHEHUA
SHEPIUM B MEXAHUKE.

Hemoncmpauuu.

1. [Tpumepbl MPOCTHIX MEXAHU3MOB.

JlabopamopHhyvie padbomot u onvimol.

1. Onpenenenue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUXKCHUU TeEja

0 TOPU3OHTAIIBHON MTOBEPXHOCTH.
2. Hccnenmosanue ycaoBHil paBHOBECHUA pblyara.
3. Usmepenne K1I/] HaK1OHHOM IIOCKOCTH.

4. M3ydeHune 3aK0HA COXPAHECHHS MEXAaHUYECKON SHEPIUHU.
8 KUIACC

Pa3znen 6. TerioBbie sIBJIEHUS.

OCHOBHbIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETHYECKOW TEOpPUM CTPOEHUA
BelllecTBa. Macca u pa3Mepbl aTOMOB W MOJEKYJ. OMNbIThl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOXKEHUA MOJICKYJIAPHOKUHETUUECKON TECOPHH.

Mopaenu TBEPAOro, XHUAKOTO W Ta3000pa3HOrO COCTOSIHUM BEIIECTBA.
Kpucramnmmueckue n amopdusie Tena. OObICHEHUE CBOWCTB Ta30B, KHUAKOCTCH U
TBEPJILIX TEI HA OCHOBE TMOJOKEHUN MOJIEKYJISAPHO-KUHETUUECKOH TEOPUH.
CMmaunBaHue U KaWUISPHBIC SBJICHUA. TeIIOBOE PaCIIUPEHUE U CHKATHE.

Temneparypa. CBs3b TeMOEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUXKEHUS
yactull. BuyTpenHss sHeprus. (CnocoObl H3MEHEHHUS BHYTPEHHEW SHEpruu:
Termonepeaaya u COBEPILICHUE padoTHI. Buast TEIUIONEPEAYUH:
TEMJIONPOBOAHOCTh, KOHBEKIUSA, U3JTYUEHUE.

KonuuectBo TemnoTel. YenpHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHWE TemoBoro OanaHca. [lmaBnenwe wu
OTBEP/ACBAHUE KPUCTAUIMUECKUX BEIIECTB. YAENbHASA TEIJIOTA IJIABJICHHUS.
ITapooGpaszoBanne u koHaeHcanus. Mcmapenwe. Kumenwe. YaenapHas TerioTa
napooOpa3oBaHusa. 3aBUCUMOCTh TEMIEPATYpPhl KHUIIEHWA OT aTMOc(hepHOTO
JABJICHUS.

BnaxnocTh BO3aYyXA.

DHeprud TOIJIMBa. Y AeNIbHAS TENJI0Ta CrOPaHus.

[Tpunumnel pabotsl TemaoBbix asurarenei KIIJ[ temioBoro ppurarens.
TermmoBble IBUTATENN U 3aIATA OKPYKAOIIEH CPEIbI.

3aKOH COXPAHCHUS U MPEBPAIECHUA SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaOmtonenue OpOyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Habmonenne nuddysun.

Habmonenue sBIeHMI CMAaYMBaHKS M KAIIMJLIAPHBIX SBJICHUM.
Habmonerre TenmioBoro pacimmpeHus T,

HN3meHenne naBiacHMs Ta3a MpU M3MCHCHHH 00BEMA M HATPEBAaHWH HIIH
OXJIAXKICHUH.

[TpaBuita m3MepeHHs TEMIIEPaTyPHI.

Bunbl Tenonepeaaun.

OxJaXkIcHUE TIPH COBEPIIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHHH padOTHl BHCIITHAMH CHJIAMH.
CpaBHeHHE TEITIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
Habmonenne kuneHus.

Habmonerre nocTostHCTBA TEMIIEPATYPhl IPH TUTABJICHHH.
Moienu TEIIOBBIX JBATATEIICH.

JlabopamopHhvie pabomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl O OOHAPYIKEHUIO NEHCTBUS CHUJT MOJICKYJISIPHOTO MIPUTSKEHUS.
OMnbIThL MO BHIPALIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM WJIU caxapa.
OnbIThl O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH H
TBEPIABIX TEIL.

Ornpenenenue naBpieHAs BO3Ayxa B OAJUIOHE IIIPHIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh [ABJICHHS BO3JyXa OT €ro
00bEMa U HArPEBAHUS WIIH OXJIAXKICHHUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wW3MEHEHWs BHYTPEHHEH SHEPruM Teila B PE3yJbTaTe
Termonepeaau U padoThl BHEITHUX CHIL.

Uccnenoanue SBICHUS TEIIOOOMEHA MPU CMEIIMBAHWKA XOJIOJHOU U
ropsYen BOJBI.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOH  MpH
TEMJI000MEHE C HArpeThiM METAUTMUECKUM LIWJIUHIPOM.

Onpenenenue yaelIbHON TEMIOEMKOCTH BEIIIECTBA.

Hccnenosanue npoiiecca UCNApeHUs.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHON TEIJIOTHI MJIABJICHUSA JIbJA.

Pazgen 7. DjekTpudecKkue U MATHUTHBIE SIBJICHHSL.
Onektpu3aums Ten. JlBa poaa >MEKTPUYECKHX 3apsaoB. BzammoneicTsue
3apsoKeHHBIX  Ted.  3akoH KynmoHa (3aBUCMMOCTh  CHIJIBI  B3aUMOJICHCTBUS

3apsHKEHHBIX TE OT BEJTUUYMHBI 3aPAIOB U PACCTOSHUAS MEXKTY TEJIAMH).
Onektpuueckoe noje. Hanpsok€HHOCTh 3iekTpuueckoro nosis. [lpuHuun
CYTICPITO3UIIAH JICKTPUUCCKUX MMOJIeH (Ha KAUeCTBEHHOM YPOBHE).



Hocutenu snekTpuueckux 3apaaoB. DJIEMEHTAPHBIA 3JEKTPUUCCKUN 3apsii.
Crpoenue aroma. [IpoBOgHUKM W AWRJICKTPUKH. 3aKOH  COXPaHEHUA
AIIEKTPUUECKOTO 3apAa.

ONIEKTPUUECKAM TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa.
Hcrounnkn mOCTOSITHHOTO TOKa. JISHCTBHS SJIEKTPUUECKOTO TOKa (TETUIOBOE,
XUMHUYECKOE, MATHATHOE). DJIEKTPUUECKHUIA TOK B JKAIKOCTSAX M ra3ax.

Onektpuueckas uenb. Cuna  Toka.  OJIEKTPUUYECKOE  HAMPSKEHUE.
ConpoTuBjeHre NPOBOJHUKA. ¥YJEIbHOE CONMPOTUBJICHUE BelllecTBA. 3akoH Oma
s yuactka uenu. [lociaegoBaTenbHOE W MAPAUICNIBHOE  COSIMHEHHUE
MTPOBOTHUKOB.

Pabora ® MOIIHOCTh A3JIEKTPUUECKOTO Toka. 3akoH Jlxoyns—Jlenna.
DJNIEKTPUUECKUE LIETIH U TTOTPEOUTENIH 3IEKTPUUECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHbIE ~ MarHuWThl.  B3aumopaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarautHoe nosie 3eMJid U €ro 3Ha4eHUe JJIsl KU3HU Ha 3eMJie.
OneiT  Opcrena. MarHuTHoe T1ojie  3JEKTPUUECKOTO Toka. lIpumeHeHue
AJIEKTPOMArHUTOB B TeXHUKE. [IeCTBME MArHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
OJIEKTPOJIBUTaTelib MOCTOSTHHOTO Toka. lcrnosib3oBaHHWE 3IEKTpOABUTATENECH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OmneiTel @apaned. ABnaenue siekTpoMariuTHod uHaykuuu. [Ipasuno Jlenna.
DJIEKTPOTE€HEPaTOP. Cnoco6bl MOTYyUYCHHS ANEKTPUUYECKON SHEPTUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMbBIX HCTOUHUKAX YHEPTUM.

Hemoncmpauuu.

DneKTpu3anms Te.
JIBa posa >MEKTPUUECKUX 3aPSAI0B U B3aUMOICHCTBUE 3aPAKCHHBIX TEI.
YCTpONCTBO U IEUCTBUE JIEKTPOCKOMA.
DJNIEKTPOCTAaTUUECKAA MHAYKIIHA.
3aKOH COXPAHECHUS ANEKTPUUYECKHUX 3aPSII0B.
[TpoBOAHUKYN U AUAIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUMA 3JIEKTPUUECKOTO MO,
HcTouHnKM TOCTOSHHOTO TOKA.
JIeHCTBUA SIIEKTPUUYECKOTO TOKA.
. DNEKTPUUYECKU I TOK B KUJIKOCTH.
. ['a30BbIl pazpan.
. I3mepenue cuiibl TOKa aMIepMETPOM.
. I3amepeHune 3eKTpUUeCcKOro Hanpsa>KeHUsI BOJbTMETPOM.
. Peoctar u Mara3uH CONMpOTUBIICHUH.
. B3aumoeicTBrE MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3JCICHUA MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOAHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTHOE MoJjie TOKa. DJICKTPOMArHmT.

JleficTBHE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

DNEKTPOABUIaTENb NOCTOSHHOIO TOKA.

Hccnenosanue sABICHUS SJICKTPOMArHUTHON UHIYKIIWH.

OmnbiTel ®apajes.

3aBUCHMOCTh HAMpPABJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUHA €ro
BO3HUKHOBEHHUA.

DNEKTPOreHepaTop NOCTOAHHOIO TOKA.

JlabopamopHhyvie padbomol u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIOMACHHUIO OJICKTPU3AIMA TN WHAYKIUEH W TPH
COTIPUKOCHOBEHUH.

HccnenoBanmne AEHCTBUSA 9SICKTPUUECKOTO MO HA TPOBOJHUKH U
JTNDJICKTPUKH.

Coopka 1 nmpoBepka padOThl AMEKTPUUESCKON HEMX MOCTOSTHHOTO TOKA.
H3mepenne u perympoBaHnie CHJIBI TOKA.

H3mepenne u peryaupoBaHnie HAMPSKEHAS.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO UYEpPe3 PE3UCTOP, OT
COTIPOTHRJICHHS PE3UCTOPA U HATIPSHKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOTITHE 3aBUCUMOCTD ANMEKTPHUECKOTO
COTIPOTHBJICHHUS TPOBOAHWKA OT €ro JUIMHBI, TUIOMIQJAH MONEPEUHOTO
CCUCHHS M MaTepraJa.

[IpoBepka mpaBwWjia CIIOKCHUS HAMPSKEHWW TPHA  TOCIEA0BATEIIBHOM
COCTMHCHHH JIBYX PE3WCTOPOB.

[IpoBepka mpaBwia IS CHJIBI TOKAa TPH TMapPALICIHbHOM COCTUHECHUN
PE3UCTOPOB.

Onpenenenre pabOTHI HAESKTPHUUCCKOTO TOKA, HAYIIETO YePE3 PE3UCTOP.
Onpenenenrne MOIMHOCTH  JJCKTPHYECKOTO TOKA, BBHIACIAEMONW Ha
pe3ucTope.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO YEPE3 JIAMITOYKY, OT
HANPsKEHUS HA HEH.

Onpenenenue KII1J[ Harpesarens.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHS TTIOCTOSTHHBIX MAarHATOB.
WN3yduenne MarHUTHOTO TONS  TMOCTOSHHBIX MAarHWTOB TPH WX
00bCTMHEHUU U PA3/ICTICHHUHU.

HccnenoBanme AeHCTBUSA SJIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.



17. ONbITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJACHCTBUS
KaTyIIKA ¢ TOKOM W MAarHuTa OT CWJbl TOKAa W HAIpaBJICHUS TOKA B
KaTYIIKE.

18. I3yueHne AeiCcTBUA MAarHUTHOTO TTOJISE HA NPOBOJHUK C TOKOM.

19. KoHCTpyrpoBaHue 1 U3y4eHue padoThl AIEKTPOABUTATENS.

20. U3mepenne K111 snexrpoaBurarebHON yCTAaHOBKH.

21. OOBITBI MO MCCIEAOBAHUIO ABJICHUSA SJICKTPOMArHUTHOW WHIYKIIMH:
WCCIICIOBAHUEC W3MCHEHWM 3HAYEHWS W HAMPABJICHUS HMHAYKIUOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexanudeckue siBJIeHUSI.

Mexanuueckoe JBHKeHME. MarepuanbHas Touka. Cucrema OTcUéra.
OTHOCUTEBLHOCTh MEXAHUUYECKOTO JBHXKEHUsS. PaBHOMEpHOE MPSIMOJIMHEHHOE
nBukeHne. HepaBHOMepHOE mpsiMoJinHeHOe aBuxkeHHe. CpelHss U MTHOBEHHAs
CKOPOCTb TeJia IPU HEPABHOMEPHOM JBUKEHHH.

VYckopenne. PaBHOyCKOpeHHOE MNpAMOJiMHEHHOEe jBrkeHue. CBoOOAHOE
najgenue. Oneithl ["anunes.

PaBHOoMepHOE NBHXKEHHME MO OKpYkKHOCTU. [lepuon m dactora oOpaineHus.
JlnHelHasa u yriioBas CKOpocTH. LIEeHTpOCTPEMUTETBHOE YCKOPEHHE.

[Tepsriii 3akoH HeroTona. Bropoi 3akon HerotoHa. Tpetwnii 3akon Herotona.
[TpuHUMI Cynepno3uIMA CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: chila TPEHHS CKOJIbXEHHS, Chila
TPEHUA MOKOSI, APYTUE BUJIbI TPEHHUS.

Cuna TAKeCTH M 3aKOH BCEMHPHOTO TATOTCHUS. YCKOPEHUE CBOOOJHOIO
naaeHuda. JIwxenue miaanetr Bokpyr Comnnma. IlepBas kocMuueckas CKOPOCTD.
HeBecoMocTh B eperpy3ku.

PaBHoBecHe maTepuanbHON TOUkM. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIEHTp TaXKECTH.

Nmnynbe Tena. U3menenne ummnyibea. UMnynbe Cuiibl. 3aKOH COXPaHEHUA
uMIyJbsca. PeakTuBHOE NBUKEHKE.

Mexanunueckad padboTa M MOIIHOCTh. PadoTa Cuil TAXKECTH, YNPYTrOCTH,
TpeHuda. CBsA3b 3HEpruu U padoThl. [loTeHIMANIbHAS SHEPTUA TENa, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMJIu. [loTEeHIIMANIbHAS SHEPTHS CxKATOU NpyKuHbl. KuHeTnueckas
sHeprus. TeopeMa O KHHETHUECKOW SHEPTUM. 3aKOH COXPAHEHUS MEXaHUUECKOU
SHEPTUH.

Hemoncmpauuu.

1. HaOmtonenne MeXaHWYECKOTro JBHXKEHUS T€a OTHOCUTENIbHO PAa3HBIX TEIN

OTCU€TA.
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8.
9.

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

CpaBHeHue nyTell W TPACKTOpPUN ABUIKECHHMS OJIHOTO W TOrO K€ Teja
OTHOCHUTENBHO PA3HbIX TEN OTCUETA.

H3mepenre ckopoCTH U YCKOPEHUS MPSIMOJIMHEHHOTO JIBUKCHMUS.
Hccnenosanme npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

Habmtonenue ABUKEHHS Tea MO OKPYKHOCTH.

Habntonenne MexaHuuecKuX sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ PABHOMEPHOM M  YCKOPEHHOM  JIBUIKCHHU
OTHOCHUTEIHHO KaOWHETa (PHU3HUKH.

3aBUCHMOCTh YCKOPEHHMS TeJIa OT MAacCChl Tejla U JIEHCTBYIOIICH HAa HEro
CHJIBI.

Habnronenune paBeHCTBa CHIT TPU B3aUMOJEHCTBUMN TEN.

H3meHeHue Beca Tea NPy YCKOPEHHOM JBUKCHHH,

[Tepenaua ummysbca Mpu B3auMOJCHCTBUM TEIN.

[TpeoOpazoBaHus SHEPTUM MPU B3AUMOJACHUCTBUU TE.

CoxpaHeHue UMMyJibca MPU HEYNPYTOM B3aUMOACHCTBHUHU.

CoxpaHeHue uMnyJibca npu adCOMIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Habntonenue peakTMBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPrUur MpHU CBOOOTHOM MAJICHUH.
CoxpaHeHrue MEXaHUUECKON SHEPTUU TP ABUKEHUH TeJla MO/ ICHCTBUEM
TIPY>KUHBI.

Jlabopamophvie padbomol u onvimol.

1

KoHcTpympoBanue TpakTa Ui pasroHa W JAIBHEHUIIIETO PaBHOMEPHOTO
JBVOKSHUS TIIAPUKA WITA TEICKKH.

Onpenenenne cpemHeld CKOPOCTH CKOJBXKEHUS OpycKa WA JBHKCHUS
LIAPUKA 110 HAKIIOHHOM TIOCKOCTH.

Onpenenenne yCKOPEHHS Tela MPH PAaBHOYCKOPCHHOM JIBHDKCHHUH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanmne 3aBUCHMOCTH MYTH OT BPEMEHH TPH PAaBHOYCKOPECHHOM
JIBVOKEHHUH 0€3 HauaJlbHON CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIA TP PABHOYCKOPEHHOM JBIXKCHUU 0€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCATCA KakK pPsSAJ HEUYETHBIX YUCE, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPDEMECHH OJTHHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJTLHOTO JaBJICHUS.

Onpenenenne koddpunrenTa TPEHUS CKOTBKCHHS,

Onpenenerue KECTKOCTU MPYIKUHBI.

Onpenenenue padoThl CUJIbI TPEHUS MPU PABHOMEPHOM JBHKCHHU Teja
M0 TOPU30HTAJIEHON TTOBEPXHOCTH.



10. Onpenenenne padOThl CWIbI YOPYrOCTH MOpH  TNOABEME Tpy3a C
UCIOIb30BAaHUEM HEMOJIBUKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aK0Ha COXPAHECHHS SHEPTHUH.

Pazaen 9. Mexanudeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe npuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUH: Iepuo,
4acToTa, aMIUIUTYa. MareMaTHYeCcKuil U NPY>KUHHbIA MasTHUKU. [IpeBpaiiieHue
SHEPIUM NPU KOJIEOATEIILHOM JIBUKEHUHU.

3aryxaromue — kojeOaHus.  BuiHykJIeHHble — KojeOaHusa.  Pe3oHaHnc.
Mexanuueckue BojHbI. (CBolMcTBa MexaHuWuyeckux BoJiH. [IpoaonbHbie U
nonepeuHsle  BOJIHBIL. JIIMHA BOJMHBI M CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHuueCKUe BOJHBI B TBEPJIOM TeEJE, CEHCMUUECKUE BOTHBI.

3Byk. ['poMkocTh 3Byka W BeicoTa TOHA. OTpakenue 3Byka. MH(}ppa3Byk u
VJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmromenue konebGaHMii TeNl MO ACHCTBHEM CHJIBI TSIKECTH W CHIIBI
YOPYroCTH.

Habntonenue konebanuii rpy3a Ha HUTH U HA MPYKUHE.

HabmoneHne BoIHYKICHHBIX KOJICOaHUM 1 PE30HaHCA.

PacnipocTpanenne mpoaoapHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIEITH).

Habntonenue 3aBUCMMOCTH BBICOTHI 3BYKA OT YAaCTOTHI.

. AKYCTHUECKUH PE30HAHC.

Haﬁopamopubte pabomul u onvimeol.

1. OmnpeneneHue YacTOThl W NEpUOAA KOJeOaHWM MaTEeMaTHUYECKOro
MasITHUKA.

2. OnpenenieHre 4acTOThl U IEPHOAA KOJICOaHUH MPYKUHHOTO MAsSTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEPUOJA KOJICOAHUN MOJBEIICHHOTO K HUTH

o v oA W

rpy3a OT JIJTUHBI HATH.
4. Hccnenopanue 3aBUCUMOCTH TeprUo1a KojaeOaHuH NpyKMHHOTO MasTHHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJA KOJeOaHUM Trpy3a, MOJABEIICHHOTO K
HUTH, OT MacCHl Tpy3a.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh Tepuoda  KojeOaHwid
MPY>KUHHOTO MAATHHAKA OT MACCHI TPy3a M )KECTKOCTH MPYKUHBI.
7. HM3mMepenue yckopeHus cBOOOJHOTO MAICHHUS.
Paszaen 10. DaekTpoMarHuTHoe noJjie v 3J1eKTPOMATHUTHBIE BOJTHBL.
ONIEKTPOMAarHUTHOE  TOJie.  ODJIEKTPOMArHuTHbie  BOJHBL.  CBOMCTBa
aekTpoMarauTHeIX BOJH. [llkajma snexTpoMarHuTHBIX BOJH. Mcmoms3oBanme
ANIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnekTpoMaruuTHas npupoaa csera. CkopocTh cBeTa. BoJsiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JlabopamopHhvie pabomot u onvimol.

1. M3ydeHune CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3znen 11. CBetoBble sIBJICHUS.

Jlyuesas  momenp  cBeta.  Hcrounmkm — ceera.  [IpAmonmHelHOE
pacrnpocTpadeHue ceera. 3atMenua Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3epKaJjio. 3aKOH OTPaKCHHS CBETA.

[Tpenomyienue cBera. 3akoH mnpenomieHus cBeTta. [logHoe BHYTpeHHeEe
oTpaxkeHue cBeTa. Vcnonb3oBaHKWE TMOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom gaydeid B JmH3e. OnrtHueckas cucrema oToamnmapara,
MUKpOCKONa M Tejeckona. [J1la3 kak onTuyeckas cuctema. biamszopykocts u
JATbHO30PKOCTb.

Paznoxenune Oenoro cBera B cnektp. Omnbitel Hbtorona. CrioxkeHue
CIIEKTPAJIbHBIX I[BETOB. J[Mcniepcus cBeTa.

Hemoncmpauuu.

[TpssMonuHEHHOE pacpOCTPAaHEHKE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBINTYKJIOM 3€pKaiax.

[Ipenomiienue cBera.

OnTrueckuil CBETOBO/I.

XoJ aydeit B cOOUparoIen JIMH3E.

X0/ Tydeil B pacCeUBAlOLICH JIMH3E.

[Tonyuennie n300pakeHUH ¢ MOMOIIBIO JTUH3.

[Tpunamun aeiicTeus poroanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10. Moaens riasa.

11. Paznoxxenue 06€oro cBETa B CIEKTP.

12. [Tonydenue 6€1Oro CBETA MPH CJIOKEHUU CBETA PA3HBIX 1IBETOB.

JlabopamopHhvie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJia OTPaXXE€HUA CBETOBOrO Jiyya OT yrjia
MaJICHUS.

2. W3yueHue xapakTepUCTUK U300PAKEHUA MPEIMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJla MPEJIOMJICHUSI CBETOBOTO Jiyya OT yria
MaJICHAS] HA TPAHMIIE «BO3AYX—CTEKIION.
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4. Ilonyuenne n300pakeHUH ¢ MOMOIIBIO COOMPAOIICH JIMH3HI.
Omnpenenenne HOKYCHOTO pPaCCTOSHUAS W ONMTHUCCKON CHITBI COOMpArOIeH
JIUH3HI.

6. OnbITHI MO PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpiThl O BOCHPUATHIO 1[B€TA MPEAMETOB MPU WX HAOJIOJCHUMU YEpe3
I[BETOBBIC (DHITHTPHI.

Paznen 12. KBaHTOBbBIE SIBJIEHHUS.

Onwitel Pe3epdopna m mmanerapHas mozaenb atoma. Mogens atoma bopa.
Hcnyckanue u norjioiieHre ceeta aromoM. KBauTel. JInHeUaThie CIEKTPHI.

PapmoaktuBHOCTH. Anbda, O6era- m ramma-u3nydeHus. CTPOCHHE aTOMHOTO
aapa. Hykmonnas wmogzens aromHoro sapa.  UWszoromel.  PaamoakTtuBHBIC
npespaiieHud. [lepuon nmonypacmnaaa aTOMHbBIX SAEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUA 3apsSJ0BOr0 M MACCOBOTO YHCEN.
OHeprusa CBs3M aTOMHBIX Anaep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sHeprun CoJiHIa v 3BE3/1.

SAnepnas sHepretuka. JleMCTBUA pPaAMOAKTUBHBIX W3JIYYEHUH HA IKUBBIC
OpPTaHU3MBI.

Hemoncmpauuu.

CnexTpsl U31yUYCHUS U MOTJIONIECHHUA.

CnekTpsl pa3iMuHbIX Ta30B.

CnekTp BOoAOpoOA.

Habmoaenne tpekos B kamepe Bunbcona.

Pabora cuérunka MOHU3UPYIOIIUX U3TYUEHUH.

. Perucrtpanus uznydeHuss IpUPOIHbIX MUHEPAJIIOB U MPOIYKTOB.

Haﬁopamopubte pabomul u onvimol.

1. HaOmtoneHue CIUIOMIHBIX U IMHEHYATBIX CIIEKTPOB U3TYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPrUM YaCTHIbl MO TOPMO3HOMY
nyta (1o ¢otorpadusam).

3. Usmepenwne pagnoakTuBHOTO (hoHA.

I S

IHoBTOpUTEILHO0-00001IAKOIMI MOTYJTb.

[ToBTOpHTETEHO-0000MAOMNAN MOTY/Tb MPEAHA3HAYECH TS CHCTEMATH3AITHH
u  0000IIeHUA  TPEAMETHOTO  COACPXKAHUSA W OMNbITa  JEATEIBbHOCTH,
MPUOOPETEHHOTO TPU MU3YUYCHUH BCETO Kypca (DU3HMKH, a TAKXKE JJIA MOATOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY »JK3aMeHy T0 uU3HKe i1 O0O0yJaronmxcs,
BBIOPABIINX 3TOT YUCOHBIH MpPeIMET.

[Tpu u3ydeHNn JAaHHOTO MOMYJISI PEATU3YIOTCA W CUCTEMATH3UPYIOTCS BUIBI
JEATENHHOCTH, HA OCHOBE KOTOPHIX OOECMEUMBACTCSA NOCTHIKCHHUE TPEIMETHBIX H
METANPEeAMETHBIX  IJITAHUPYEMBIX  PE3yNbTaToB  O00ydeHHs, (OopMHPYyeETCS
€CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOIOB HWCCJICTOBAHUS



ABJICHAW TIPUPOABI M TEXHHWKHW, OBJIAJICHUE YMEHUSAMH OOBACHITH (PH3UUCCKUE
ABJICHUS, TPUMEHSAA TOJIYYEHHBIC 3HAHMS, PEarh 3a0adyd, B TOM YHCIIE
KQUE€CTBEHHBIE U SKCTICPUMEHTAIIBHBIE.
[IpuHOMNIMANBEHO AEATEIBHOCTHBIA XapakTep JAHHOTO pa3fieia peain3yeTcs
32 CUu€T TOro, 4To OOYYalONIMECAd BBIMOJIHAIOT 3aJaHUs, B KOTOPBIX WM
MPEJIaraeTes:
HAa OCHOBE TOJYYEHHBIX 3HAHWA pacno3HaBaTh M HAYYHO OOBICHATH
(rzudeckue SBICHUS B OKPYIKAIOMICH TPUPOIE U TIOBCEAHEBHOM JKU3HH,
WCITOJTB30BATh HAYTHBIC METOIBI UCCICAOBAHUSA (PU3MUECKHUX SBICHUH, B TOM
YHUCIIE IJI1 TPOBEPKHU TUMOTE3 U MOJYUYECHHUS TEOPETHUECKUX BBIBOIOB;
OOBSCHATh HAYUHbIE OCHOBBI HAmM0OJie€ BAXKHBIX JOCTHKEHUNA COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCIIOJIB30BAHUS PA3JTMYHBIX UCTOUYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHCHUS BCEX M3BECTHBIX BUOB
SHEPIUM.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA ITPOI'PAMMBI 110
PU3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Nzyuenune ¢puzmkn Ha ypoBHE OCHOBHOTO OOIETO 00pa30BaHUS HAMPABICHO

Ha JOCTHIXKEHHME JTMUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa3oBaTEIbHBIX
PE3YIABTATOB.

B pesynbrare m3yueHus GU3NKKA HA YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus

y obyuarorerocs OyayT chopMUPOBaHBI CIEAYIOMNE JIMYHOCTHBIC PE3YNIHTATHI B
YacTH:

1) naTpuoTHYECKOr0 BOCIIUTAHUSI:

- TIPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCUUCKOUN
(pm3uUecKol HAyKH,

- IICHHOCTHOE OTHOIICHHUE K JOCTHKCHHUSAM POCCHUCKUX YUEHBIX -(DU3UKOB;

2) rpamaaHCKOro v IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSI:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B 00CYKICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHI
rzukm;

- OCO3HAQHUE BAXXHOCTHU MOPAIBHO-3THUECCKUX MPUHLIMUIOB B JIEATEIIBHOCTH
YUYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS:

- BOCTIPUATHE ICTCTHUECKMX KAadeCTB (PU3WUECKON HAyKW: €€ TapMOHHUYHOTO
MOCTPOCHHM S, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT 0 NTO3HAHUSA:

- OCO3HAHWE TIEHHOCTH (U3MYECKOW HAYKH KaK MOITHOTO HWHCTPYMEHTA
MO3HAHUA MHUPA, OCHOBBI PA3BUTHA TEXHOJIOTUM, BAKHEUIIEH COCTABIAIOLLICH
KYJbTYPBI;

- pa3BUTHE HAY4YHOH JIO003HATENBHOCTH, HMHTEpPECA K HCCIEA0BATENbCKOM
NEATEIIbHOCTH,

S) dopmupoBaHus  KYJbTYpPbl  3/0pPOBbSI W  JIMOLMOHAJBHOIO
OJaromnoJryuust:

- OCO3HaHWE LIEHHOCTH 0e30MacHOro o0pas3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXXHOCTH MpaBuyl O€30MAaCHOrO TMOBEACHHUS Ha
TPAHCIIOPTE, HA JOPOraxX, C 3JCKTPUUYECKUM M TEIJIOBBIM OOOPY/IOBAHUEM B
JIOMAITHUX YCIIOBHUSIX;

- c(opMHpPOBAaHHOCTH HaBBIKA pe(iIeKCHH, TPHU3HAHME CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJioBEKa,

6) TPy10BOr0 BOCIIUTAHMSI:

- aKTUBHOE YyYacTHE B PEMICHUH NPAKTHUYCCKUX 3a7a4 (B paMKaxX CEMbH,
oOpa3oBaTeIbHOW  OpraHW3alik, Tropoja, Kpas) TEXHOJIOTHYECKOW W



COLIMATbHONW HAMPaBICHHOCTH, TPEOYIOMMX B TOM YHUCIE U (PUBHUECKHUX
3HAHMH,

e - MHTEPEC K MPAKTUYECKOMY M3yUEHUIO Tpodeccrid, CBA3aHHBIX ¢ (PU3NKOMH;

e 7)3K0JI0rM4Ye€CKOro BOCIIUTAHUSI:

e - OpPHCHTAlMS HA TPUMEHEHHE (PU3MUECKMX 3HAHWN A pEIIeHHA 331a4 B
00NacTH OKpPYJKarOLIEH Cpelpl, TUIAHHPOBAHUSA MOCTYNKOB M OLEHKH MX
BO3MOXKHBIX ITOCIEACTBUN I OKPYIKAKOLIEN CPEabI;

e - OCO3HAaHHE TJIOOAIBHOIO XapaKTepa 3KOJIOTMYECKMX MPOoOJIeM M MyTed ux
peLeHus,

e 8) aganTamMu K M3MEHSIOIIUMCS YCJOBHSIM COLMAJIBHOW M TMPUPOAHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJEWCTBUU TMPU BBINOJIHEHUH WCCIEAOBAHUA U
MPOCKTOB (DPM3UUECKOW HAMPABIICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUAM
APYTHX,

e - TOBBIUIEHHE YPOBHA CBOCH KOMIIETEHTHOCTH 4Yepe3 IPAKTUUYECKYIO
JEATENIbHOCTD,

e - TOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uncie GOpMyTUPOBAThH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3MUECKIX 0OBEKTAX U ABJICHUAAX,

e - Oco3HaHME AePUIMTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00nacTu
rzuky;

e - TUIAHUPOBAHUE CBOETO PA3BUTHA B MPHOOPETEHUH HOBBIX (PU3MUECKHUX
3HAHMHU,

e - CTPEMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3AUMOCBSI3U MPUPOJBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCIIE€ C UCTIOIb30BAaHUEM (PH3NUECKUX 3HAHUH;

e - OLEHKA CBOMX JCUCTBUUA C YYETOM BIIUSHHUA HA OKPYIKAKOLIYIO CpPEny,
BO3MOYHBIX TJIO0AIBHBIX MOCIEACTBHIM.

METAIIPEAMETHBIE PE3VYJIbTATDBI

B pesynbraTe OocBOeHMsS mporpaMMmbl 1Mo (HU3MKE HAa YPOBHE OCHOBHOTO
obmero o6pa3oBaHus y oOydarorerocs OyayT copMUpoBaHbE MeTanpeaAMeTHbIE
pe3yJabTaThl, BKIIIOYAIOIINE IO3HABATEIFHBIC YHHUBEPCAIbHBIC YUSOHbBIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHHBEpPCAJIbHBIC  YUeOHBIC  JCHCTBHS,  PEryJIATHBHEIC
YHUBEPCAJIbHBIC YUCOHBIC TCHCTBUA.

ITo3zHaBaTe/IbHBIE YHUBEpPCAJbHbIE YYeOHbIE AeHCTBUSA

Ba3oBble Jiornueckue 1eCcTBUA:
e BBIABIATH M XapaKTePHU30BaTh CYIIECTBEHHbIC MPHU3HAKH OOBEKTOB
(sIBJICHUH );



yCTaHABIWBATh CYMICCTBCHHBIA NMPU3HAK KJIaCCH(PUKAIIMNA, OCHOBAHUS IS
0000IIEHNA U CPAaBHEHUA,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TMTPOTHBOPEUHS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX ¥ HAOJIOICHUAX, OTHOCAIINXCS K (PU3UUICCKUM SBIICHUSM,
BBISIBJISITh TIPWUUMHHO-CJIC/ICTBEHHBIE CBS3W TPH HM3YUYCHUH (DU3UUIECCKUX
SABJICHUH W TIPOIIECCOB, JIEIaTh BHIBOJBI C MCTIOJ30BAHUEM JI¢TyKTUBHBIX
¥ WHIYKTABHBIX YMO3AKITIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AX
(bM3UYCCKHUX BEIIMUHH,

CaMOCTOATEILHO BBHIOMpPATh CHoco0 pereHus yueOHOH (u3nueckon
3amauu (CpaBHEHUE HECKOJIbKMX BAapHAHTOB PENICHHS, BHIOOpP Hambolee
MOIXOIAIIETO ¢ YIETOM CaMOCTOATEIBHO BBIICIICHHBIX KPUTEPHUER).

ba3oBbie ucciienoBaTe/IbCKUe AeiCTBHSA:

HCIOJIb30BaTh BOMPOCH KaK MCCIIEI0BATEILCKIH MHCTPYMEHT MO3HAHUA,
MIPOBOJXTD IO CAMOCTOATENBHO COCTaBJICHHOMY IIJIAHY OMBIT, HECIOKHBIN
(pm3UUecKUii  AKCTIEPUMEHT, HEOOIBIIOE HCCASAOBAHUE (DU3HUECKOTO
SIBJICHUS,

OIICHWBATh HAa MNPHMEHUMOCTh M  JIOCTOBEPHOCTh HH(pOpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCJICIOBAHMS WIJIH SKCIICPUMEHTA,;

CaMOCTOSATEILHO (DOPMYJIHPOBATH OOOOIICHHS M BBIBOJBI IO PE3YyJIbTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICTIOBAHHUS,

IIPOTHO3MPOBATh  BO3MOJKHOE  JIaJIbHEHINIee pa3BUTHEC  (PHU3HUCCKUX
MPOIIECCOB, a TAKXKE BBIABUTaTh MPEAMOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX M KOHTEKCTaX.

PaboTa ¢ undopmanmeii:

MPUMEHSATh PA3IHYHBIC METObI, MHCTPYMEHTHI U 3alpPOChl MPU MTOKUCKE U
orbope MHGpOPMALMKM WA JAHHBIX ¢ Y4ETOM NPEII0KEHHOMH yueOHOM
(bu3mdecKoi 3a1a9H;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHUPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUIOB M (JOPM MPEACTABIICHHUS,

CaMOCTOSATEIbHO BBHIOMpATh ONTUMANbHYIO (OpPMY MpEACTaBICHUS
uHpOpMAIMH W WUTFOCTPUPOBATH peEIIacMble 3aJaYd  HECIOKHBIMH
CXeMaMH, TrarpaMMaMu, HHOM rpauKoil M MX KOMOHHAIUSIMH.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE yUeOHbIe 1elicTBUS:

B XOJI¢ OOCYKIEHHsS Yy4eOHOro Marepualia, pe3yJbTaToB JabOPaTOPHbBIX
paboT W MPOEKTOB 3a7]aBaTh BOMPOCH IO CYIIECTBY 00CYKTAEMOM TEMBI H
BHICKA3bIBaTh HJCH, HAIEJICHHBIC HA PEIICHUE 33/JaYd W TOJICPKaHHC
OJ1aroKeIaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOM CYXKIACHUS C CYXACHHSAMH JPYTHMX YYaCTHUKOB
Jrajiora, OOHAPYXUBATh PA3IMUKME W CXOJICTBO TTO3UITUN;



BBIPAYKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJUYHO MPECTABIIATh PE3YAbTaThl BRIMOJTHEHHOTO (PH3UIECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOSKTA);

MOHAMAaTh W  HWCHOJIb30BaTh  MPEHMYIIECTBA  KOMAHAHOM  H
WHIUBUAYATbHOH paloThl TPW  PEIICHUH KOHKPETHOW (DU3MUECKOM
poOJIEMBbI;

MMPUHUMATh LIEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh ACHCTBUS
no €€ [OCTH)KCHMIO. PACHpENeNaTh pOJIH, OO0CYXAaTh MPOLECCH U
PE3yAbTaThl COBMECTHOM padOThl, 0000111aTh MHEHUSA HECKOJIBKHUX JIFOJICH;
BBITIOJIHATH CBOKO YacTh padOThI, JOCTUras KQU€CTBEHHOIO pe3yJjibTara Mo
CBOEMY HAIpPABJICHUIO W KOOPAWUHUPYS CBOM JICUCTBHSA C JPYTUMH
YJICHAMU KOMaH/Ibl,

OLICHMBATh KAUue€CTBO CBOETO BKJIAJAa B OOLIMH MOPOAYKT MO KPUTEPUSIM,
CaMOCTOATEILHO C(HOPMYJIMPOBAHHBIM YU4AaCTHUKAMH B3aUMOJICHCTBHA.

PeryasiTuBHbIE YHUBeEPCAJILHbIE yUeOHbIE JelicTBUSA

Camoopranuzamnus:

BBISABJISAITh MPOOJIEMbI B JKM3HEHHBIX M YUCOHBIX CUTYaLUAX, TPEOYIOIIUX
JUTSI petieHus (PU3NIeCKUX 3HAHWIA;

OPUCHTUPOBAThCA B  PA3IMYHBIX MOJAXOJAX TMPUHATUS  PEIICHUN
(MHIUBHAYATbHOE, TIPHHITHE PENICHWS B TPYNNE, MPUHATHAC PEIICHUN
TPYTIION);

CaMOCTOATEILHO COCTABIISITH AJITOPUTM PEIICHU (PU3MUSCKON 3a71aud WA
IJlaHa MCCIENOBaHUSA C YYETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh MPEAJIaracMbl€ BAPUAHTHI PEIICHUH;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJILHBI HHTEJLIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYALIMU U NIPEJIaraTh IUIaH €€ U3BMEHEHHUS,
OOBACHATh TPHUUMHBI  JOCTHIXKCHWA  (HEHOCTHXKECHHS)  PE3yJIbTaTOB
NEATEIbHOCTH, JAaBaTh OLICHKY TPUOOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHUBBI B ACATEIIHBHOCTH (B TOM UHWCJIE B XOJ BBITIOJHEHUS
(pM3uUecKoro  WCCIEAOBAaHWS WJIM TPOCKTa) HA OCHOBE HOBBIX
00CTOATENICTB, W3MEHUBIIIUXCS CHUTYallMi, YCTAHOBJEHHBIX OIINOOK,
BO3HUKILIUX TPYAHOCTEN,

OLICHUBATh COOTBETCTBUE PE3YbTATA LIETU U YCIIOBUAM,

CTaBUTh c€0s Ha MECTO APYroro 4ejoBEKa B XOJE CHOpPa WM JUCKYCCUHU
HA HAYYHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHUSA U JIOTUKY JPYIroro;
MPU3HABATh CBOE TIPABO HA OMMOKY MPH PEMICHUH (PU3UUCCKUX 3a71a4 WK
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ TIPAaBO APYroro.



INPEAMETHBIE PE3YJIBTATDI

K koHity o0yuenus B 7 Kkjacce nNpeIMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIMNUXCS YMEHUH:

UCIIOJIB30BAaTh  TOHATHA. (PU3WUECKAEC W  XAMHUYECKHWE  SIBJICHHS,
HaOIIOJICHHE, SKCIICPUMEHT, MOJC/b, THIOTE3a, SAUHUIBI (DH3NUCCKHX
BCJIMUMH, aTOM, MOJIEKYJIa, arperaTHhe COCTOSHUS BemecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)KCHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TPIMOJIMHEHHOE), TPACKTOPHsA, PaBHOACHCTBYIOMAS
cmwra,  nedopmarms  (ynpyras, — IDIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbI;

paznuuarh saBiaeHUs (auddys3us, TEIIOBOS MBHKEHWE YACTHI] BEIIECTBA,
PaBHOMEPHOE  JBW)KCHHWE, HEPABHOMEPHOE  JIBIDKCHWE, WHEPIHS,
B3aMMOJICHCTBHUE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPCIIEHHOW OCHIO
BpalicHus, Tiepenada AaBJICHUS TBEPABIMU TEJIAMH, XKHUAKOCTIMH U
razamMmu, arMoc)epHOE [aBJCHWE, TUIABAHWE TEJ, TPEBpaICHUS
MEXaHWUYECKOW HHEPTryur) MO OMHUCAHWIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBJICHUE,
pacmo3HaBaTh TPOSABIICHHE W3YYCHHBIX (DU3WUECKUX  SABJICHUN B
OKPYXAIOMEeM MHPE, B TOM YHCIe (U3MUECKHE SBJCHUS B TPUPOJIE:
MPUMEPHI ABMKCHHUS C PA3IMYHBIMA CKOPOCTSAMH B JKABOW W HEXKHBOM
npupojae, ACHCTBHE CHJIBI TPEHUA B TIPHPOAEC W TEXHHUKE, BIIUSHUC
aTMOCc(EepPHOTO JABJICHHUS HA XKUBOW OpPraHW3M, IUIABAaHWE PHIO, phIYard B
TEJIe YEJIOBEKa, MPU ATOM TIEPEBOINUTH MPAKTHUECCKYIO 3a/ady B YUCOHYIO,
BBIJICTISITh CYIIECTBEHHbIE CBOWCTBA (MMPU3HAKH ) (PU3HUECKUX SBJICHUM;
OTHMCHIBATh M3yUEHHBIE CBOMCTBA TeN M (DU3WUCCKUAC SBJICHHSI, UCTIOIB3YS
¢mzudeckne BeaWUMHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BPEMHA,
MyTh, CKOPOCTh, CPEHSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEHUA, JaBjcHWE (TBEPIOTO TENa, JKUIKOCTH, Tasa),
BHITAJIKUBAIOIIAs CHJIA, MEXaHWYeCKas padoTa, MOIMHOCTH, TUICHO CHIIHI,
MOMEHT CHJIBI, KOX((PHUIMEHT TMOJE3HOTO JEHCTBUA MEXaHW3MOB,
KHHETHYECKAs W TOTCHIMAJIBHAS SHEPTHs), TPH OMHUCAHWUHM TMPABHIBHO
TPakTOBaTh  (PU3MUYECKHH  CMBICT  HMCHOJB3YEMBIX  BEIWYMH, WX
0003HAUEHUSA W CAWHWIB (PU3MUCCKUX BEIUYHMH, HAXOIUTH (HOPMYJIBI,
CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUMHY C JPYTUMH BEIIMYWHAMH,
CTPOUTH TpapKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NIECKAX BEITUUMH,
XapaKTepHU30BaTh CBOWCTBA TeN, (DUBUUECKUE SIBJICHHUS W TIPOIECCHI,
UCTIOJIb3Ys MpaBHUJIa CIIOXKEHUs CHJl (BIOJb OJHOW mpsAMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWjIo paBHOBECHs phruara (0s10Ka),



«30JIOTOE TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTruW, TPH OSTOM JaBaTh CIIOBECHYIO (HOPMYIUPOBKY 3aKOHA W
3aMUCHIBATh €r0 MAaTEMATUUECKOE BHIPAXKECHUE,

OOBACHATH (PM3UUCCKHUE SABJICHHS, TIPOIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPAKTUKOOPUECHTHUPOBAHHOTO XapakTepa:
BBISBJISATh MPUUYUHHO-CIICICTBCHHBIE CBSI3HM, CTPOUTH OOBACHEHHE M3 1-2
JIOTHYECKUX IIaroB ¢ OMOpPo# Ha 1-2 M3ydeHHBIX CBOWCTBA (PH3UUECKUX
ABJICHUAN, (PH3UIECKUX 3aKOHA WJTH 3aKOHOMEPHOCTH,

pemath pacuéTHbie 3a7auu B 1—2 JeHCTBHSA, HCMNOJB3YS 3aKOHBI H
dbopmyItbl, CBs3BIBAIOIMKE (PU3HUCCKHE BEIWYMHBI. Ha OCHOBE aHalIM3a
YCIIOBHS 33/1aU 3alACHIBATh KPATKOE YCIOBHE, MOJACTABIATh (DPU3HUECKUEC
BETUUMHBI B (DOPMYJIBI M TIPOBOJUTH PACUYETHI, HAXOIUTH CIPABOUYHBIC
JAHHbIE, HEOOXOIMMbIE VISl PEUICHUS 3aJ1ay, OLEHUBATh PEATMCTUIHOCTh
MOJIYYCHHON (PU3NIECKON BETUUHMHDI,

pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXHO PEUIUTh MPU TOMOIIH
(hM3UUEeCKIX METOIOB, B OMIMCAHUH MCCIICTIOBAHUS BBIICIATH MMPOBEPIEMOC
MpeAnoiaoKeHne  (TUMOTE3y),  pasaudyaTh ©W  HHTEPIPETHPOBATH
MOJIYYEHHBIA pPE3yJibTaT, HAXOAUTh OIIMOKKM B XOJ€ ONbITa, JEIaTh
BBIBO/IBI MO €70 pe3yJibTaTaMm;

MPOBOJUTH OMBITHI 1O HAOMOACHUIO (DU3WUECKUX SBIICHUW WU
(br3uYeCKHX CBOMCTB TeI: dhopmMyIHpPOBATH MpOBEPSIEMbIC
MPENOJIONKEHUS, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000PpYyA0BaHUA,
3aMMCHIBATh X0 OMBITA U (POPMYTUPOBATH BHIBO/IHI,

BBIMIOJIHATh TMPAMbIE W3MEPEHUS PACCTOAHMSA, BPEMEHH, MAacChl Tea,
0o0béMa, CHJIBI W TEMIEpPaTypbl € MCHOJb30BAHUEM AHAJIOTOBBIX U
mudpoBeIX TPUOOPOB, 3aMMCHIBATh TOKAa3aHUS MPUOOPOB C  YUETOM
3a/1aHHOM a0COJTIOTHOM MOTPEIIHOCTH U3MEPEHMUIA;

MTPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTH OTHOW (PU3MUECKON BEIMUMHBI OT
JIPYTOd C HCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH TyTH
PAaBHOMEPHO JABWXKYIIETOCA Tela OT BPEMEHHM JBHXKCHUS TeJia, CHUIIbI
TPEHMS CKOJILKEHHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEM T
Y HE3aBUCUMOCTH CHUJIbI TPEHHUS OT TUIOLIAM CONMPUKOCHOBEHUSA TEJI, CUIIbI
YOPYrOCTU OT YJJIMHEHUS MPYKUHBI, BHITAJKUBAIOMICH CHJIbI OT 00bEMA
MOTPYKEHHON YaCTH Teja M OT IJIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
TJIaBaHUS TEJ, YCIOBUH PaBHOBECHS phiuara W OJOKOB), y4acTBOBATh B
MJIAHUPOBAHUM  y4e€OHOTO UCCJAEJOBAHUS, COOUpaTh YCTAHOBKY U
BHITIOJTHATh W3MEPEHUS, CICAys NPEIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
PE3yNIbTAThl TOMYYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIUYMH B BHUIC



MPETOKCHABIX TaOMUI] U TpaduKoB, AENaTh BBHIBOABI MO PE3yJIbTaTaM
WCCJICTIOBAHNS,

MPOBOJUTh KOCBEHHBIE HW3MEPEHUsA (PU3MUECCKUX BENWUWMH (TUIOTHOCTH
BCIECTBA KUJAKOCTH M TBEPAOTO TeNa, CHWJA TPEHHS CKOJIBKCHUA,
JaBJICHUE  BO3/AyXa, BHITAIKWBAIOMAA CWja, JEHCTBYIOIAs  Ha
MOTPYKEHHOE B JKUAKOCTh TeO, KOAXDPHUIMEHT TOJIe3HOTO JeHCTBUS
MPOCTHIX MEXaHW3MOB), CIEAysd TMPEUIOKEHHON WHCTPYKIHMH. TIPH
BHITIOJTHEHAA HW3MEPCHHUH COOMPATh HKCIICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUCHUE HCKOMOW BEJTMUUHBI,

co0JI0AaTh TPaBUJIa TEXHUKU O€30MACHOCTH MPHU padoTe ¢ 1a00paToOpHbIM
000py0BaHUEM

YKa3bIBaTh MPUHIWIBI ACHCTBUS NPHOOPOB W TEXHUYECCKUX YCTPOWCTB:
BEChl, TEPMOMETP, JTUHAMOMETP, COOOIIAOIIKUECS COCYIbl, OapoMeTp,
phIyar, MOABVIKHBIA W HETIOABVKHBIN OJTOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TPHUHIMIBI  JCHCTBUA WM3YyYEHHBIX MPUOOPOB U
TEXHUYECCKUX YCTPONCTB C OMOPOM HA WX OMHCAaHUSA (B TOM YHCIIC:
MOAIIATTHAKKA, YCTPOHUCTBO BOJMOMPOBOJA, THAPABIMUECKUN Tpecc,
MaHOMETP, BBICOTOMED, TIOPIITHEBOW HACOC, apEOMETP), HUCTIOIB3Ys 3HAHUS
0 CBOWMCTBaX (PM3MUECKHUX SBJICHUA M HEOOXOMUMBIE (PH3UUCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

NPUBOAWATH  TPUMEPHl  (HAXomuTh  WHGOpPMAIMI0O O  MPUMEPax)
MPAKTUYECKOTO HWCIONB30BaHUA (DU3MUECKUX 3HAHWUH B TOBCETHEBHOM
XKU3HU U1 obecrieueHrs O0€30MacHOCTH TP OOpaIeHn: ¢ MpudopaMu n
TEXHUYCCKUMH YCTPOHUCTBAMH, COXPAHEHWS 370POBbS W COONIOACHUS
HOPM SKOJIOTHIECKOTO TTOBEACHHUS B OKPYIKAIOIICH CPEIe;

OCYIIECTBJIATH OTOOP WCTOUYHWKOB WHpopmanmn B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOTIUXCS
3HAHWA W TyTEM CPAaBHCHHUA PA3MYHBIX WMCTOYHWUKOB BBIJCIATH
uHOpPMAIMIO, KOTOpas SIBJSICTCS MPOTHBOPEUYMBOM WM MOXET OBITH
HEJOCTOBEPHOMU,

WCITIOJI30BATh TPH BHITIOJIHCHUH YyUEOHBIX 3aJaHUi HAyUYHO-TTOMYJIAPHYIO
JuTeparypy  (U3MYECKOTO  COMCPIKAHWS, CIPABOYHBIE MAaTECpPHAIbI,
pecypcsl cetn MATepHET, BageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBanrsa HHGOPMAIIMH U3 OJTHONW 3HAKOBOM CHCTEMBI B APYTYIO;
co3aaBaTh COOCTBEHHBIC KPAaTKHE MACHMCHHBIE W YCTHBIC COOONICHHS Ha
OCHOBE 2—3 WCTOYHWUKOB MH(pOPMAIMN (HU3NIECKOTO COACPKAHUA, B TOM
yucie myOJIMYHO AeNiaTh KPaTKHE COOOIMIEHWA O pe3yjbTaTax MPOCKTOB
WM ydeOHBIX WCCIICIOBAHWN, TPH OSTOM TPAMOTHO HCIIOIH30BAThH



W3YUYCHHBI TIOHATHHHBIA ammapar Kypca (U3WKH, COTPOBOXKIATH
BBICTYIUJICHUE MPE3EHTALUEH,

MPU BBIMIOJIHEHUM YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacHpeaesnTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJa4aMu,
CJICIUTh 3a BBINIOJIHEHUEM IUIaHA JCWCTBHM, AaIECKBAaTHO OLECHUBATH
COOCTBEHHBI  BKJaJ4 B  JCATEIbHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIEMCTBUE, YUUTHIBAA MHEHUE OKPYIKAIOLLINX.

K koHity o0yuenus B 8 kjiacce npeIMETHbIE PE3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIAXCS YMEHHH:

HCTIOJIb30BaTh MOHATHSA: MAacca U pa3MePbl MOJICKYJI, TEIUIOBOC ABUIKCHUE
aTOMOB W MOJIEKYJI, arPEraTHbIe COCTOSIHAS BEIECCTBA, KPUCTAINTMYECKUE U
aMmopdHBIC Teja, HACHIMICHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSA HSHEPrUs, TEIUIOBOH JIBUTATEIb,
3JIEMEHTAPHBIN SJICKTPUYECKUNA 3apsijl, SJICKTPUUECKOE TOJI€, MPOBOJHUKHU
W IUAJIEKTPUKH, MMOCTOSHHBIN 3JICKTPUYECKUNA TOK, MATHUTHOE MOJIE,
pa3nuvaTh ABJICHHUA (TETUIOBOE PACIIMPEHHE W CXKAaTHe, TEIUIomepenayda,
TETUIOBOE PABHOBECHE, CMAUMBAHUWE, KANMMJUIAPHBIC SBJICHUS, UCMAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpUCTAUH3aIva (OTBEpPACBAHUE), KHUTICHHE,
Terionepeaaya (TeTUTOTIPOBOTHOCTD, KOHBEKIIHS, U3ITyUCHHUE ),
3JICKTPHU3ALMA TEJ, B3aUMOACHCTBUAE 3apPSJI0B, NCHCTBUS JIEKTPUUECKOTO
TOKA, KOPOTKO€ 3aMBIKAHHUE, B3aUMOJCWUCTBUEC MArHUTOB, JICHCTBHE
MarHuTHOTO TIOJIsI Ha TIPOBOJHUK C TOKOM, SJICKTPOMArHUTHAS WHTYKITHS)
MO0 ONHWCAaHWK HX XAPAKTEPHbIX CBOWMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3HUECCKOE SBIICHHE,

pacIio3HaBaTh IMPOSBIICHHE HM3YYCHHBIX  (PU3MUECKHX  SBICHUH B
OKPY’)KafOIIEeM MHpPE, B TOM 4YHcie (DU3UUYCCKHE SBIICHHS B TPHPOAC:
MOBEPXHOCTHOE HATSHKCHUE W KaNWUIAPHBIE SBJICHHAS B IPUPOJE,
KpUCTajulbl B mpuponae, wusaydeHue CoJHIIA, 3aMep3aHue BOJOEMOB,
MOpCcKHe Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEA, CHETa, YJICKTPUUCCKUE
ABJICHUS B atMocdepe, dASKTPUUYSCTBO KHUBBIX OPraHU3MOB, MAarHHTHOC
mosie 3emutH, apelid MOOCOB, PO MAarHUTHOTO MOJSA JUIsS JKA3HU Ha
3emJie, ONSAPHOE CHUAHUE, IPH STOM IEPEBOAUTH MPAKTHUECKYIO 3a1a4y B
yueOHYIO, BBIJACIATHh CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (DU3UUESCKUX
SIBIICHUM

ONMMCHIBATh M3yUYCHHBIC CBOHCTBA TENI M (DU3MUCCKUC SIBJICHUS, MCIOJIb3YS
(rzudeckre BETMUHMHBI (TEMIIEpaTypa, BHYTPEHHSAS SHEPTHS, KOJTMUECCTBO
TETUIOTHI, YyACIbHASA TEIUIOEMKOCTh BEINECTBA, VYJAEHbHAdA TEIUIOTA
MJaBJICHUA, yJAeNbHasg TEIIOTa IapooOpa3oBaHWs, yAEIbHAs TEIIoTa
CrOpaHHsl TOINIMBA, KOX(PPHUIMEHT IMOJE3HOr0 ACHCTBHS —TEILIOBOM



MAIlIUHbI, OTHOCUTEIbHAS BJAXKHOCTh BO3/1yXa, SJICKTPUUECKUN 3apsn,
cuja TOKa, SJIEKTPUUECKOE HAMPSHKEHUE, COMPOTUBIICHUE MPOBOJIHUKA,
VACIbHOE  COMPOTHBJIIEHWE  BElIeCTBA, paboTa W MOIIHOCTb
ANMEKTPUUECKOTO  TOKAa), TPH ONHCAHWH TPABWJIBHO TPAKTOBATh
(pm3MUeCKUii CMBICIT WCTOJIb3YyEeMbIX BEJTMYMH, 0003HAUECHUA W CIUHHITHI
(pM3UUEeCKMX BENWUYMH, HAXOMWTHh (DOPMYJIBI, CBS3BIBAIONMIAC JTAHHYIO
(pM3uUecKyl0 BEIWYWHY C JAPYTHMH BEIIMYMHAMH, CTPOUTH TpaduKh
W3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKAX BEJTMYUNH,

XapaKTepHU30BaTh CBOWCTBA TeN, (DUBMUECKUE SIBJICHHUS W TIPOIECCHI,
UCIOIb3Yd OCHOBHBIE TMOJIOKEHUS MOJICKYJIAPHO-KHUHETUUECKON Teopuu
CTPOCHUS BEIIECTBA, MPUHITUI CYNEPIIO3HUITNHN TOJieH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHECHHS 3apsAna, 3akoH OMa i yJacTKa e , 3aKOH
Jlxoyna—JIeHnia, 3akOH COXpAaHEHWs HSHEPruM, MpPU STOM JaBaTh
CJIOBECHYIO (hOPMYJMPOBKY 3aKOHA W 3alUCHIBATH €T0 MaTEMaTHYECKOE
BBIPAXKEHUE,

OOBACHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TN, B TOM YHCIEC W B
KOHTEKCTE CHUTYallMi MPAaKTUKOOPUEHTHUPOBAHHOTO XapPAKTEPA: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIC CBS3H, CTPOUTh OOBSICHEHUE U3 |—2 JOTHUYECKUX
MaroB ¢ omopod Ha 1-2 W3Y4YCHHBIX CBOWCTBA (DPU3UUECKHUX SIBICHUM,
(hM3UUeCKNX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pelmiath pacuéTHbie 3a7aud B 2-3 JEHCTBHS, HCMOJB3YS 3aKOHbI H
(bopMyITbI, CBsA3BIBAIONIKME (PHU3MUCCKHE BEIWUYMHBI. HAa OCHOBE aHaliM3a
YCJIOBUSL 33/laud 3alUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISl  PEIICHHUS 3aJadd, BBHIOMPATh 3aKOHBI W (POPMYJIHI,
HEOOXOaUMbIE Il €€ pelICHUs, MPOBOJUTh PacuéThl U CPaBHUBATH
MOJIYYCHHOE 3HAUCHHUE (PU3NICCKOM BETMUUHBI C N3BECTHBIMU JaHHBIMH,
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(hM3UUEeCKMX METOJOB, WCIIOIB3YS OMHCAHWUE WCCIICOBAHUSA, BBHIIACIATH
MPOBEPSAEMOE MPEANOJIOKEHUE, OLECHUBATh MPaBWIBHOCTh MOPSAJIKA
MIPOBEJICHUA UCCIICAOBAHUS, AEIaTh BHIBOIbI,

MPOBOJAUTH OMBITHI 1O HAOMOACHWIO (U3WUECKUX SBJCHUN WM
(pm3rUeCcKNX CBOWCTB TeN (KaMWIIIPHBIC SBJIICHUS, 3ABUCUMOCTD JIABJICHUS
BO3/yXa OT €ro 00bEéMa, TeMnepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHWs TIPW W3JYUYCHWH OT IBETA HW3ydaromel (TOTJIONArOIIeii)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUA BOJbI OT TEMMEPATyphbl KUAKOCTU U
MIoMAAun €€ TMOBEPXHOCTH, OHJICKTpU3AlUA TeJI U B3aUMOJCHCTBUE
ANIEKTPUUYECKUX  3apAJIOB, B3aUMOJCHCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JCHCTBUSA
MarHUTHOTO MOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,



CBOWCTBA 9JICKTPOJBUTATENS  TMOCTOSHHOTO TOKa): (hOpMYJIHPOBATH
MPOBEPSAEMbIE MPEANOI0KEHUA, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000OpyA0BaHUS, OTIMUCHIBATH X0 OTIBITA U (DOPMYJTUPOBATH BHIBO/IHI,
BBIMIOJIHATh ~ MPSMBIE  U3MEPEHUA  TEMIIEPaTypbl, OTHOCUTEIbLHOU
BJIQXKHOCTU BO3AYyXa, CWJIbl TOKA, HAMPSHKEHUS C UCMOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M MATYMKOB (PM3MUECKUX BEIIMYWH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHMI C YUETOM 3aAaHHOM a0COMIOTHOM MOTPEITHOCTH,
MTPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OJHOW (PM3NUECKON BEIIMUMHBI OT
ApPyrod ¢  WCHOJB30BAHWEM  TMPSAMBIX HW3MEpPEHW  (3aBHCHMOCTH
COMPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX MONEPEYHOTO
CEUEHUA U YACIIBHOTO COMPOTHUBJICHUS BEIECTBA MMPOBOJAHUKA, CHJIbI TOKA,
UIYIIEr0 4epe3 TMPOBOAHWK, OT HAMNPAXKCHUS HAa  MPOBOJAHUKE,
UCCIICIOBAHUE  TOCIEAOBATEIBHOTO W MAPAJIEBbHOTO  COCIUHEHUI
MMPOBOJHUKOB). TUIAHUPOBATh HCCIEAOBAHUE, COOMpPATh YCTAaHOBKY W
BHITIOJTHATh W3MEPEHUS, CIeAys NPEIOKEHHOMY TUIaHy, (PUKCHUPOBATH
pPE3yNbTaThl TOJYUYCHHONW 3aBUCHMOCTH B BHAEC TaOmuIl W Tpadukos,
JIEeNaTh BBIBOJIbI MO PE3YJIbTaTaM MCCJICA0BAHUA,

MPOBOJUTh KOCBEHHBIE W3MEpeHWa (u3ndecknx BenwunH (yaelbHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHWE TMPOBOAHMKA, padoTta w
MOTIHOCTh 3JICKTPUUYECKOTO TOKA). TUTAHWUPOBATH HW3MEPEHUsS, COOMpPAThH
AKCHEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl TPEAJIOKEHHON WHCTPYKIUH, U
BBIUUCIISATH 3HAUCHUE BEJIMUUHBI,

co0JI0AaTh MTPaBUJIa TEXHUKU O€30MACHOCTH MPpHU padoTe ¢ 1a00opaTopHbIM
000py0BaHUEM,

XapaKTepU30BaTh MPUHIMIBL  ACHUCTBUA W3YUYEHHBIX NOPUOOPOB U
TEXHUYECCKUX YCTPONCTB C OMOPOM HAa WX OMHCAaHUSA (B TOM YHUCIE:
CUCTEMa OTOIUICHUS JAOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK DSJICKTPUUECKON DSHEPruM, 3JIEKTPOOCBETUTEIbHBIE
npuOOPHI, HArPEBATEIILHBIE ATEKTPONPUOOPHI (TPUMEPHI), ITCKTPUUECKHC
MPETOXPAHATEITH, DJICKTPOMArHUT, SJIEKTPOABUTATEIH TIOCTOSHHOTO TOKA),
WCIIOJTb3YsS 3HAHMSI O CBOHCTBAX (PM3MUECKUX SBIICHHH M HEOOXOIMMBIC
(pmzrUeckre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M U3MEPUTEIIbHbBIC
npuboOpsl O CXeMaM ¢ CXEMAaTHYHBIM PHUCYHKAM  (OKHIAKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTejb BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBI AJICKTPUUECKUAX
LENeH ¢ MOCAe0BATEIbHBIM U NAPAUICIbHBIM COEAUHEHUEM 3JIEMEHTOB,
pasyinuas ycJIOoBHbIE 0003HAYEHUA SJIEMEHTOB JICKTPUUECKUX 1IENEH;



NPUBOAWUTH  TPUMEPHl  (HAXOaWTh  WHGpOpPMANHAIO O  TpPUMEpPax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUECKUX 3HAHWN B TOBCEIHEBHOM
XKU3HU IS oOecnieueHus: 0€30MacHOCTH NPU OOpallleHUH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHS 3J0pPOBbA M COONIOJCHUA
HOPM 3KOJIOTUYECKOT0 MOBEICHUS B OKPY KAIOIIEH Cpee;

OCYIICCTBJIATh TOWCK wH(pOpManuu (U3HUECKOTO CONCPKAHHS B
NHTepHeTe, Ha OCHOBE MMEKOIIMXCA 3HAHUA M NOYyTEM CPABHCHUSA
JOTIOJTHUTENIBHBIX ~ MUCTOYHWUKOB  BBIACIATH  WHMOpPMAIUio, KoTopas
ABJISIETCA MPOTUBOPEUNBOMN MITU MOXKET OBbITh HEOCTOBEPHOM;
WCIOIb30BaTh MPHU BBHIMOJHEHUN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISAPHYIO
auTeparypy  (U3MYECKOTO  CONEPIKAHWS, CIPABOYHBIE  MaTEpPHAIHI,
pecypcol cetn IHTEpHET, BlIaAeTh NMPpUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanrsa HHGOPMAIIMH U3 OJTHONW 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPATKUE YCTHBIE COOOIICHUS,
o6o0mas wuHpOpMANMIO W3 HECKOJBKHX MCTOYHHKOB (PH3MUECKOTO
COJCpKaHMSA, B TOM UHCIE MyOJIMYHO MPEACTABNATh PE3YJbTAThI
MPOEKTHON WJIM HCCIENOBATEIIBCKOW NEATENPHOCTH, PU 3TOM I'PaMOTHO
WCIIOJIb30BaTh W3YUCHHBIM TOHATHHHBIN anmapar Kypca (pusukw,
COMPOBOYKJATh BBICTYIIJICHUE MTPE3EHTALINEN,

MPY  BBITIOJTHEHUW YYEOHBIX TPOEKTOB M WCCICAOBAHUN (HU3MICCKUX
MPOLIECCOB pacnpeAcsisaTh OO0SA3aHHOCTH B TrpyNNe B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CIICIUTh 3a BBHIMTOJHEHHEM IJIaHA ACHCTBUH H
KOPPEKTHPOBATh €ro, aJCKBAaTHO OLICHUBATh COOCTBEHHbIA BKJIAJd B
JIEATENBHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOICHCTBHE,
MIPOSBIISAS. TOTOBHOCTH pa3peniaTh KOH(MIUKTHI,

K koHity o0yuenus B 9 kjiacce npeIMETHbIE PE3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTH y OOYUAIOIHAXCS YMEHUH:

WCIIOJIB30BATh TOHATHSA. CHCTEMa OTcuéra, MarTepHalibHAs TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXKCHHS, nedopmartus
(ympyras, TJIacTHYECKas), TPEHHE, ICHTPOCTPEMHTEIHFHOE YCKOPEHHUE,
HEBECOMOCTh M MEPEerpy3ku, LUEHTP THKECTH, aOCOMIOTHO TBEPIOE TEINO,
IIEHTP TSHKECTH TBEPIOTO Tella, PaBHOBECHE, MEXaHUUECKUE KOJICOAHMS 1
BOJIHBI, 3BYK, WH(PA3BYK H YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
ITKajIa 3JEKTPOMArHATHBIX BOJTH, CBET, ONM30PYKOCTh M JTAJTbHO30PKOCTD,
CIIEKTPBI UCIYCKAHUA M TIOTJIONICHUS, abda, OeTa- U raMMa-H3JIyuCHHS,
W30TOTIBI, SI/ICPHAS YHEPTETHKA,

pa3nuyaTh SIBJICHHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE MPAMOJTHHEHHOE
JBUOKEHUE, PABHOYCKOPEHHOE TPAMOJUHEHHOE ABMKECHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JBMKEHUE MO OKPY>KHOCTH, B3aMMOICHCTBHE



TEJ, PEAKTUBHOE MBIKEHUE, KOJICOATEIbHOE ABMKCHHE (3aTyXalolue u
BBIHY>KJICHHBIE KOJICOaHW), PE30HAHC, BOJHOBOE JBHMIKCHHE, OTPAKCHHE
3ByKa, MPSAMOJMHEHHOE PaclpOCTPaHEHUE, OTPAXEHHE M MPEIIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEJIOr0 CBETA B
CIEKTp MW CJIOKCHHE CHEKTPaJbHBIX I[BETOB, JUCIICPCHS CBETAa,
€CTECTBCHHAS PaJHOAKTHBHOCTH, BOSHHUKHOBEHHE JIMHECHUYATOTO CIIEKTpa
W3JTYYCHHS ) TI0 OMTUCAHWIO X XapaKTEPHBIX CBOHCTB M HA OCHOBE OTIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PH3HUECKOE SIBJICHHC,

pacIio3HaBaTh IMPOSBIICHHE HM3YYCHHBIX  (PU3MUECKHX  SBICHUH B
OKpyXaromeM Mupe (B TOM uunciae (U3NUECKHUE SBIICHHS B TIPHPOJC:
MIPHJIMBEI U OTJIUBHI, ABHKEHUE TuIaHeT COJTHEUHOH CHCTEMBI, PEaKTHBHOS
JMBIDKCHHE OJKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB KHBOTHBIMH,
3eMJICTPSICCHUE, CEHMCMHYECKHE BOJIHBI, IIyHAMH, 5XO, I[BETa TEIIL,
ONTHYCCKHUE SBJICHUA B IPHPOJC, OMOJOTHYECKOE ICHCTBHC BHIMMOTO,
yIbTPaUONICTOBOTO W  PEHTITCHOBCKOTO H3JIYUCHHM, €CTCCTBCHHBIN
PaauoOaKTHBHBIN (DOH, KOCMHUYCCKHE JIYUH, PaJAOAaKTHBHOES H3IIYUCHHC
MIPUPOJHBIX MHHEPAJIOB, JCHCTBHE PaJMOAKTHBHBIX M3JIyUYCHUH Ha
OpraHu3M YeJIOBEKA), TPH ATOM TEPEBOJUTH MPAKTHUYECCKYIO 3a1ady B
yueOHYIO, BBIACHATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (DU3UUESCKUX
SIBIICHUM

ONMMCHIBATh M3yUYCHHBIC CBOHCTBA TENI M (DU3HUCCKUC SIBJICHUS, MCIOJIB3YS
(mzudeckre BEMWYWHBI (CPEMHAS W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM JBIDKCHHMH, YCKOPEHHE, TNEPEMEINCHHE, ITyTh, YIJIOBas
CKOPOCTb, CHJIA TPCHHS, CHJIA YIPYTrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOIO MAACHUs, BEC Tela, HMIYJIbC Tella, HWMIYJbC CHIIbI,
MeXaHWUYecKass pabdoTa W MOIMHOCTh, NOTCHIIHAJIbHAS DSHEPrus Teja,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIBHAS SHEPIHs CXKATOU
NPYKMHBI, KHHETHYECKAs DSHEPrus, IIOJIHASA MEXaHWYeCKas >SHEPrus,
MIEPUO M YacTOTa KOJeOaHM, JUTMHA BOJIHBI, TPOMKOCTh 3BYKa W BEICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEJIOMJICHHS CPEbl), TIPU OMHUCAHUH
MPaBHJIBHO TPaKTOBaTh (DU3HUYECCKHI CMBIC]I HCIIOJIB3YEMBIX BEIIWYWH,
0003HAUCHUSI W CIWHHIBI (PU3NUSCKUX BEIMYHMH, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUMHY C PYTUMH BEIIMYWHAMH,
CTPOUTH rpapyiki H3yUCHHBIX 3aBUCHMOCTEH (DM3HUCCKUX BEIIMUHH,
XapaKTepHU30BaTh CBOMCTBA TeJ, (DU3MUYCCKHE SBJICHHS W TIPOIECCHI,
WCIIONb3Ys 3aKOH COXPAHCHHUS SHEPrHH, 3aKOH BCEMHPHOTO TATOTCHHS,
MPUHITAIT  CYNEPHO3UIIAA CHJI, TPHHIMII OTHOCHUTCIBHOCTH [ ammies,
3akOHbI HPBIOTOHA, 3aKOH COXpPAHCHHS HMMITYJIbCA, 3aKOHBI OTPaXCHUS W
MPEIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsA10BOTO M MAaCCOBOT'O YHCE



MIPY SIICPHBIX PEAKIUAX, TPU STOM JaBaTh CIIOBECHYIO (hOPMYIUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MAaTEMaTHYECKOE BHIPAXKCHHE,

OOBACHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE W B
KOHTEKCTE CHUTYyaIlui MPaKTHKOOPUCHTHPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO-CJICICTBEHHBIE CBS3H, CTPOUTh OOBICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Omopod Ha 2-3 W3YYCHHBIX CBOWCTBA (DU3UUECKHUX SIBICHHM,
(hM3UUeCKNX 3aKOHOB WIJTH 3aKOHOMEPHOCTEH;

pemarh pacuéTHBIC 3amaud  (OMUparoIuecs Ha CcuctemMy w3 2-3
ypaBHEHHI ), HCTIOB3YS 3aKOHBI W (POPMYIIBI, CBA3BIBAIOIINE (PU3HUCCKHE
BCJMUMHBI, HA OCHOBE aHAIM3a YCIOBHS 3aJaddl 3aMUCHIBAaTh KPATKOE
YCIIOBHE, BBISBIIATH HEAOCTAIONINE WU M30OBITOYHBIC NAHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC JUTS PEIICHUS, TPOBOAUTH PACUETH U
OIICHWBATh PEATMCTHUYHOCTh TMOJIYYEHHOTO 3HAUEHWA (HPU3HUECKON
BCJTUUHMHBIL,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEITUTh TPH TTOMOITH
(pM3UUEeCKMX METOIOB, WCIIOIB3YS OMHWCAHWUE WCCIICTOBAHUSA, BBHIACIIATH
MPOBEPAEMOE TPEANOIOKEHNE, OIICHWBATh TMPABHJIBHOCTh TOPSAIKA
MPOBEICHUS  HMCCJICAOBAHWA, JIeJaTh  BBIBOABI, HMHTECPIPETHPOBATH
PE3yNIbTaThl HAOMIOACHH W OTIBITOB;

MPOBOJUTH OMBITHI 1O HAOMOACHUIO (DU3WUECKUX SBIICHUW WU
(pm3uUecKX CBOWMCTB TeN (M3ydeHWE BTOPOro 3akoHa HbioTOHA, 3akoHa
COXPAHECHUS HHEPTUH, 3aBUCHUMOCTHh TMeproAa KoOJICOAaHWH MPYKWHHOTO
MasATHHKA OT MacChl TPy3a W KECTKOCTH TPYXKUHBI U HE3aBUCHUMOCTH OT
aMIUTMTY bl MaJIbIX KOJICOaHWH, IPSAMOJIMHEHHOE PaclpOCTPaHEHUE CBETA,
pasyioxKeHue Oeloro CBETa B CHEKTP, U3YUECHHE CBOMCTB M300paKeHUs B
MJIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs TpeaMera B coOuparonieit
JuH3e, HAOMIONCHWE CIUIONIHBIX M JIMHEHYATHIX CHEKTPOB HW3ITYUCHHS):
CaMOCTOSITEIbHO  CcOOMpaTh YCTAaHOBKY W3  UW30BITOYHOrO Habopa
o0OpyJOBaHUs, OMHUCHIBATH XOJ OMbITA W  €r0  Pe3yJbTaThl,
(hopMyIIHPOBATH BHIBOIHL,

MPOBOJUTH TPUA HEOOXOMMOCTH CEPHIO MPSMBIX W3MEPEHUH, OMPEaeIsisa
CpemHee 3HAUCHUE W3MEpAeMOW BeMWUWHBI ((POKYCHOE PpacCTOSHUE
cobuparomeli  JUH3bI), OOOCHOBBIBATH BBHIOOP crmocoba W3MEpPEHUs
(M3MEPUTENTHHOTO TPUOOpPA);

MPOBOJUTH HCCIECOBAHUE 3aBUCHMOCTEH (PU3WUECKUX BEIWYMH C
WCIIOJIb30BAHUEM TIPAMBIX HM3MEPEHUH (3aBUCHMOCTH TYTH OT BPEMCHH
PY PaBHOYCKOPEHHOM JIBIDKCHWHM 0O€3 HadajbHOW CKOPOCTH, Meproaa
KOoJIeOaHMii MaTeMaTHUECKOTO0 MasTHHKA OT JUITMHBI HUTH, 3aBUCHUMOCTH
yria OTPaKEHUs CBETa OT yrja MAJAeHUsA W yIiia MPEIOMJICHUS OT YIJia



MajicHus). TIUIAHAPOBATh HCCICAOBAHHWE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (PUKCHPOBATh PE3YJAbTAThl  TMOJMYYCHHOW  3aBUCHMOCTH
(pv3uUecKX BEMWYHMH B BUAC TaONWIl ¥ TpaduKOB, NeIaTh BBIBOIBI IO
pe3yJIbTaTaM MCCIICIOBAHMS,

MPOBOJUTh KOCBEHHBIE W3MEPCHHS (DU3MUECKUX BEIUYWH (CPEIHAS
CKOPOCTh ¥ YCKOPEHWE Tella TPH PaBHOYCKOPCHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOMHOTO MANCHUA, XECTKOCTh TPYKWHBI, KOXDPHUITUSHT
TPEHUS CKOJBXKCHHUS, MEXaHWYecKas pabdoTa W MOIMHOCTh, YacToTa M
nepuosl KoneOGaHWii MaTeMaTWYeCKOTO0 W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWia COOMparoNie  JUH3BI, PaJAWOAKTHBHBIA  (POH):
TJIAHUPOBATh W3MEPEHUS, COOMPATh SKCTIEPUMEHTATBHYIO YCTAaHOBKY H
BBHITIOJTHATHh U3MEPEHUA, CIICAys MPEATOKCHHOW WHCTPYKIIUH, BBIUUACIATH
3HAUEHWE BEJIMUUHBI M aHATM3UPOBATH TTOJIYUCHHBIC PE3YIHTATHI C YIETOM
3aIaHHOH TIOTPENTHOCTH U3MEPEHUI;

co0JI0AaTh TPaBUJIa TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1a00opaTopHbIM
000py0BaHHUEM,

pa3auvaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (DU3UUCCKUX MOJEICH:
MaTepuaibHasi TOYKa, aOCOMOTHO TBEPAOE TENO, TOUCUHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETapHAas MOJEIbh aroMa, HYKJIOHHas
MOJIEITb aTOMHOTO SI/IPa;

XapaKTepu30BaTh TPHUHIMIBI  JMESHCTBUA WM3YyYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPONCTB C OMOPOM HAa WX OMHCAaHUSA (B TOM YHCIIC:
CIIUAOMETP, MaTUMKW TIOJIOKCHHSI, PACCTOSHHWS M YCKOPEHHUA, PpaKeTa,
AXOJIOT, OYKH, TEpPUCKoM, (poToanmmapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOM, JO03UMETP, Kamepa BuibCoHa), WCMOIB3ysS 3HAHUA O
CBOWCTBAX (U3MUYECKUX SABJCHUH U  HEoOXoauMmbie (pusmdeckue
3aKOHOMEPHOCTH,

WCITIOJTB30BATh CXEMBl M CXEMATUUHBIC PUCYHKHA M3YyUEHHBIX TEXHUUCCKUAX
YCTPOHCTB, M3MEPHUTEIIBHBIX MPUOOPOB W TEXHOJOTHUYECKHUX IMPOIECCOB
Py PEeeHur YYeOHO-TIPAKTHUICCKAX 3a7a4, ONTHUCCKHE CXEMBI IS
MOCTPOCHMS N300paXKEHUN B MIIOCKOM 3€pKaJie U COOMPAIOIICH JINH3E,
MPUBOAWATH  TPUMEPHl  (HAXOaWTh  WHGpOpPMANUIO O  TpUMEpax)
MPAKTHYECKOTO HWCIIONb30BaHUA (DU3MUYECKUX 3HAHWN B TOBCEIHEBHOM
XKU3HU U1 obecrieueHns O€30MacHOCTH TP OOpaleHn: ¢ MpudopaMu u
TEXHUYCCKUMHU YCTPOHUCTBAMH, COXPAHEHUS 370POBbS W COONIOACHUS
HOPM SKOJIOTHIECKOTO TTOBEACHHUS B OKPY KAIOIICH CPEIE;

OCYIICCTBJIATh TOWCK wH(pOpManuu (U3HUECKOTO CONCPKAHHS B
HUuTtepnHeTe, caMmocToATENBHO (HOPMYITUPYS MOUCKOBBIN 3aMpPOC, HAXOAHUTh



MyTH ONPEACIICHAS JTOCTOBEPHOCTH TOJNYUYCHHOW WH(POPMAITUK HA OCHOBE
MMEIOLMXCA 3HAHUU U JOTIOJTHUTENBHBIX HCTOYHUKOB,

WCIOIb30BaTh MPU BBIMOJHEHUN YYEOHBIX 33/JaHUN HAyUHO-TOMYJISPHYIO
auTeparypy  (U3MYECKOTO  COMEPIKaHWS, CIPABOYHBIE  MaTEPHAIHI,
pecypcol cetn IHTEpHET, BlIaAeTh NMPUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanusa HHGOPMAITMH W3 OJTHONW 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIIEHUA HAa OCHOBE
uHOpPMAIM W3 HECKOIBKUX HMCTOYHUKOB (PU3MUECKOTO COJMEPIKAHMS,
myOJIMUHO MPEICTABNATh PE3YJIbTAThl MPOEKTHOM WJTH UCCIICI0BATEIbCKON
JNEATEIIBHOCTA, MPW  OTOM TPaMOTHO  MCIOJB30BaTh  U3YUYEHHBIU
MOHATHUWHBIA anmapar M3ydaeMoro pasaena (U3MKA W COMPOBOXKAATH
BBICTYIUJIEHUE TIPE3CHTAIlMEd C YU4€TOM OCOOCHHOCTEH ayJauTOpUU
CBEPCTHHUKOB.



TEMATUYECKOE INMNJIAHMPOBAHWE

Konun4yectBo 4acos
Ne HanmeHoBaHWe pa3fenoB U TemM
KOHTpO/IbHbIE MpakTuyeckue
n/n nporpamMmmbl Bcero
pa6oThl pa6oThbl
Pasgen 1. ®un3nkKa 1 eé ponb B MO3HaHUKM OKpYyXakLwero Mmmpa
11 ®dun3unKa - Hayka o npupoge 2
1.2 ®dusnyeckme BeMYNHBI 2 1
1.3 EcTecTBEHHOHAaYy4YHbI# MeTO4 NO3HaHMA 2 1
MToro no pasgeny 6
Pa3gen 2. NepBoHa4vasnbHble CBeJeHNA 0 CTPOEHUM BellecTBa
2.1 CTpoeHue BewecTBa 1
[BrxeHne n B3anmogenicteme yactuy,
2.2 2 1
BellecTBa
2.3 ArperaTtHble COCTOAHMSA BellecTBa 2
MToro no pasgeny 5

Pasgen 3. lBM>KeHME N B3auMOogencTBuMe Ten
3.1 MexaHnyeckoe ABUXEHUE 3

3.2 WMHepumna, macca, naoTHOCTb 4 1

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHble

pecypchbl

Buonuorteka LLOK
httDs://m.edsoo.ru/7f416194

Buonuorteka LLOK
httos://m.edsoo.ru/7f416194

bunénunoteka LOK
httos://m.edsoo.ru/7f416194

bnénunoteka LOK
httos://m.edsoo.ru/7f416194

bnénunoteka LOK
httos://m.edsoo.ru/7f416194

bnénunoteka LOK
httos://m.edsoo.ru/7f416194

bnénunoteka LOK
httos://m.edsoo.ru/7f416194

bnénunoteka LLOK



3.3 Cuna. Bugbl cun 14 1 2

MToro no pasgeny 21

Pasgen 4. laBneHne TBEPAbIX TeN, XKMAKOCTEe 1 rasos

41 JasneHue. MNepepnayva fasneHus TBEPLbIMMK 3
' Tenamu, XUAKOCTAMU U razamu

4.2 JasneHue xungkoctu 5

4.3 ATMOC(epHOe faBneHune 6

[JelicTBME XWULKOCTK M rasa Ha NOTPyXEHHOE
4.4 7 2 3
B HUX TENO

MToro no pasgeny 21

Pasgen 5. PaboTa n MOWHOCTb. DHeprus

5.1 Pa6oTa n MOWHOCTb 3 1
5.2 MpocTble MexaHn3Mbl 5 1
5.3 MexaHuyeckasa aHeprus 4 1 1
MToro no pasgeny 12
Pe3epBHoe Bpems 3

OBW EE KONMNYECTBO HACOB MO NPOrPAMME 68 4 12

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

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

bunénunoteka LOK
https://m.edsoo.ru/7f416194
Buonuoteka LLOK
https://m.edsoo.ru/7f416194
Buonuorteka LLOK
https://m.edsoo.ru/7f416194

Buonuorteka LLOK
httos://m.edsoo.ru/7f416194

bnénunoteka LLOK
httos://m.edsoo.ru/7f416194

Buonuorteka LLOK
httos://m.edsoo.ru/7f416194

bunénunoteka LOK
httos://m.edsoo.ru/7f416194



8 K/TACC

HanmeHoBaHue pa3fenoB U TeM
Ne n/n
nporpamMmmbl

Pasgen 1. TennoBble ABNEHUA

11 CTpoeHMe 1 cBOWCTBA BelecTBa

1.2 Tennosble npoueccol

WToro no pasgeny

Pa3gen 2. 9neKTpuyeckne N MarHUTHbIe ABNIEHUA

JneKTpuyeckune 3apafbl. 3apaXeHHble Tena

2.1
M UX B3aumopgencTene
2.2 MOCTOAHHBIA 3N1EKTPUYECKNT TOK
2.3 MarHuTHble ABNeHnA
2.4 ONIeKTPOMarHUTHas UHAYKLUA

MToro no pasgeny
Pe3epBHoe Bpems

OBW EE KONMNYECTBO YACOB MO NPOrPAMME

KonnyectBo 4acoB

Bcero

21

28

20

37

68

KOHTpO/ibHbIE MpakTuyeckue

paboThl paboThl
1 5

1

2 7

1 15

4 14.5

ONEeKTPOHHbIE
(unpos.ble)
o6pasoBaTesibHble

pecypchl

buénmnoteka LOK
https://m.edsoo.ru/7f4181ce
buénunoteka LLOK
https://m.edsoo.ru/7f4181ce

buénmnoteka LOK
https://m.edsoo.ru/7f4181ce
buénunoteka LOK
httos://m.edsoo.ru/7f4181ce
Bunonuoteka LLOK
httos://m.edsoo.ru/7f4181ce
buénunoteka LOK
https://m.edsoo.ru/7f4181ce



9 K/TACC

Ne n/n

HanmeHoBaHUe pasfenoB U TeM

nporpaMmmbl

Pasgen 1. MexaHnyecKue ABJ/1eHUA

11

1.2

1.3

MexaHnyecKoe LBVXXEHUE n cnocobbl ero

onncaHunsa

B3aumopgeiicTBue Ten

3aKOHBbI COXpaHeHNA

MToro no pasgeny

Pasgen 2. MexaHun4yeckue KonebaHMA N BOMHbI

2.1

2.2

MexaHunyeckune KonebaHus

MexaHunyeckue BOMHbI. 3BYK

WToro no pasgeny

Pa3gen 3. 9neKTpoMarHUTHOE NOJie U 3/IEKTPOMArHNUTHbIE BOJIHbI

3.1

3ﬂ€KTpOMaFHVITHOE none n

ANEKTPOMATrHNUTHbLIE BOJIHbI

WToro no pasgeny

Pasgen 4. CBeToBble ABJ/IEHUSA

4.1

3aKOHbl pacnpocTpaHeHus ceeTa

KonnyectBo 4acoB

Bcero

10

20

10

40

15

6

KOHTpO/ibHbIE
paboThl

MpakTuyeckue
paboThl

ONEeKTPOHHbIE

(unpos.ble)
o6pasoBaTesibHble

pecypchl

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

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

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

buénunoteka LOK
httos://m.edsoo.ru/7f41a4a6

Bunonuoteka LLOK
httos://m.edsoo.ru/7f41a4a6

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

Bunonuoteka LLOK



4.2 JINH3bI M onTuYeckne Npunbopsl

4.3 PasnoxeHue 6ef0ro cBeTa B CMNEKTP

MToro no pasgeny

Pasgen 5. KBaHTOBbIe AB/1IeHUA

5.1 McnyckaHue u norfouieHne ceeta aToOMOM
5.2 CTpoeHMe aTOMHOrO agpa
5.3 fAoepHble peakumm

MToro no pasgeny

Pasgen 6. MoBTOopuTenbHO-0600W a0 WUl Mogynb

61 MoBTopeHue 1 0606 EHMEe COAepXKaHNA
' Kypca hnankm 3a 7-9 Knacc

MToro no pasgeny

OBWEE KONMNYECTBO HACOB MO NPOrPAMME

15

17

102

27

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

Bunonuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénunoteka LOK
https://rn.edsoo.ru/7f41a4a6

buénunoteka LOK
https://rn.edsoo.ru/7f41a4a6
buénmnoteka LLOK
https://rn.edsoo.ru/7f41a4a6
Bunonuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

Bunonuoteka LLOK
https://rn.edsoo.ru/7f41a4a6



NOYPOYHOE INMJTIAHNPOBAHNE

7 K/ITACC
KonnyectBo yacoB
No
Tema ypoka KOHTpO/NbHbIE
n/n Bcero

pa6oThbl

®n3nka — Hayka o npupoge.
ABneHnda npupogbl. dusnyeckue 1
ABNEeHNA

MexaHn4yeckune, TenaoBble,
INNEKTPNYECKUNE, MAalrHUTHbIE, 1
CBE€TOBbI€, 3BYKOBbIE AB/IEHUA

dunsnyeckne BENNYUHBLI N NX
n3MmepeHne

Y pok-uccnegosaHue "M3mepeHue
TemnepaTtypbl NpU NOMOLLM
XUAKOCTHOTO TEpPMOMeETpa U faTynKa
Temnepartypsbl"

Kak hn3nka n gpyrve eCTeCTBEHHbIE

HayKW M3y4yalT Npupoay.
EcTecTBEHHOHAaY4YHbI METOA 1
no3HaHuUA. OnucaHme GU3NYECKUX

SABMNEHMWIA C MOMOLW b MOjenel

Y pok-uccnegosaHue "lposepka
rMNoTesbl: fanbHOCTb NOMETA WapKKa,
MYLWEHHOT0 TOPM30HTaNbHO, TEM
6onblwe, yem 60nbLE BbICOTA NyCcKa"

MpakTuyeckue
pa6oThbl

Jata
N3yyeHus

ONEeKTPOHHbIE

umM@dpoBble
o6pasoBaTesibHble

pecypchbl

Buonuorteka LLOK
httDs://m.edsoo.ru/ff09f72a



10

11

12

13

14

15

16

17

CTtpoeHue BewecTsa. OnbIThI,
fJOKa3sblBalLWWe AUCKPETHOe CTpOeHMe
BellecTBa

[BUXeHNe yacTul, BellecTsa

Ypok-uccnegoBaHue «OnbIThbl N0
HaGMOAEHWIO TENOBOMO PacllMpPEHUA
rasoB»

ArperaTHble COCTOAHUA BelecTBa
B3aMmocBsi3b MeXay CBOCTBAMMU
BELECTB B pa3HbIX arperaTHblX
COCTOAHUAX W UX
aTOMHOMOMNEKY/IAPHBIM CTPOEHUEM.
OCco6eHHOCTM arperaTHbIX COCTOSIHUA
BO/bI

MexaHn4yecKkoe ABUXKEHUE.
PaBHOMEPHOE N HEPaBHOMEPHOE
OBVXEHMNE

CkopocTb. EguMHULbI CKOpOCTH

Pacuet nyTn N BpEMEHN OBUXEHUA

WMHepuna. 3aKoH nHepLunun.
B3ammogelicTBre Ten Kak npuunHa
M3MEHEHUSA CKOPOCTU LBUXKEHMNA Ten
MnoTHOCTbL BewecTBa. Pacyet macchol

nobbema Tena rno ero NAOTHOCTHK

NabopaTtopHas pa6ota «OnpegenexHune

Bubnuorteka LLOK
https://rn.edsoo.ru/ff09fe0a

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a013e

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a0378

bnénunoteka LOK
https://rn.edsoo.ru/ff0a05c6

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a079c
bnénunoteka LOK
https://rn.edsoo.ru/ff0a0ae4

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a0c10

bnénunoteka LOK
https://rn.edsoo.ru/ff0a0fee



18

19

20

21

22

23

24

25

26

27

28

29

NNOTHOCTK TBEPAOTO Tena»
PeweHwne 3agay no treme "MnoTHOCTL

Beuiecrtea”

Cuna Kak xapakTepucrtumka
B3aumopeicTesusa Ten. Cuna
ynpyrocTtu. 3akoH Nyka

NabopaTtopHas paboTta «M3yyeHune
3aBUCUMOCTU pacTsaXKeHns
(nedopmanmn) NPyXuHbl OT
MPUMOXEHHON CUMbI»

ABneHue taroteHns. Cuna TAXeCTH
CBfi3b MeX[Y CUION TAXKECTN U
maccoii Tena. Bec Tena. PeweHue
3afgay no teme "Cuna taxectun”

Cuna TSHKeCTU Ha ApYrux nnaHertax.
D n3nyecKre XxapakTepucTukmn nnaHet

M3mepeHune cun. AlnHamomeTtp

Bec Tena. HesecomocTb

CnoxeHwue ABYX CUM, HaNnpaBieHHbIX
no OA4HOW MPAMOIA.
PaBHoOgecTBYO W AA CUN

PelweHwne 3agay no teme
"PaBHopgeicTBYOWaa cmn"

TpeHne CKONbXEHNA N TPeHNE NOKOoS.

TpeHWe B NpUPOLE U TEXHUKE

Na6opaTtopHasa pa6oTa «M3yueHue

bnénunoteka LOK
https://rn.edsoo.ru/ff0al23c

bnénunoteka LOK
https://m.edsoo.ru/ff0al778

Buonuoteka LLOK
https://m.edsoo.ru/ff0a1502

Bubnuoteka LLOK
https://m.edsoo.ru/ff0al8cc

bnénunoteka LOK
https://m.edsoo.ru/ff0al778

Buonuorteka LLOK
https://m.edsoo.ru/ff0a1a70

bnénunoteka LOK
https://m.edsoo.ru/ff0alb9c

Bubnuorteka LLOK



30

31

32

33

34

35

36

37

38

3aBUCUMOCTUN CUNBI TPEHUSA
CKONbXEHWUS OT CUJibl AABNEHNA U
XapakTepa conpukacaw Wwmnxcs
MOBEpPXHOCTel»

PeweHune 3afay Ha onpejeneHune
paBHOAENCTBYOLW N CUNbI

PeweHune 3afay no temam: «Bec
Tena», «pajuyeckoe n3obpaxeHue
cun», «Cunbl», «PaBHOfeCTBYO L as
cUn»

KoHTponbHaa pabota no TemMam:
«MexaHunyeckoe fBUXeHne», «Macca,
NAOTHOCTb», «Bec Tenar,
«Ipagnyeckoe n3obpaxeHue cun»,
«Cunnbi»

OaBneHne. Cnocobbl YyMeHbLIEHNA U
yBENIMYEHNA LaBNieHUNA

[aBneHune rasa. 3aBucCMMOCTb
[aBneHuns rasa ot o6bvéma,
TemnepaTypbl

Mepepava fasneHns TBEpLbIMM
Tenamu, XMAKoCTAMU U razamu. 3akoH
Mackans

[JaBneHune B XMAKOCTK U rase,
Bbl3BaHHOE AENCTBMEM CU/bl TSHKECTK
PeweHwne 3agay no teme «/laBneHue B
XXUOAKOCTU M rase. 3akoH lNackana»

Coo6uiatoLinecs cocyabl

https://rn.edsoo.ru/ff0alcc8

Buonuorteka LLOK
https://rn.edsoo.ru/ff0alde0

Bubnuoteka LLOK
https://m.edsoo.ru/ff0a20a6

Buonuoteka LLOK
https://m.edsoo.ru/ff0a2376

Bubnuorteka LLOK
https://m.edsoo.ru/ff0a25b0

Buonuorteka LLOK
https://m.edsoo.ru/ff0a2718

bnénunoteka LOK
https://m.edsoo.ru/ff0a2826

Bubnuorteka LLOK



39

40

41

42

43

44

45

46

47

48

MmpapaBnnyeckuii npecc

MaHomeTpbl. MopwHeBOW
XUAKOCTHbIW Hacoc

ATmochepa 3emnu. NMpuynHbI
CyL,ecTBOBaHMNS BO3AYLIHOM
060104KM 3emnun. 3aBUCUMOCTb
aTMOC(epHOro f4aBfeHUa OT BbICOTbI
HajJ YpOBHeM Mop#

Bec Bo3gyxa. ATMOC(hepHOe JaB/eHue

M3mepeHne aTMOCEPHOTO [aBfneHuns.
OnbiT Toppuyennu

3aBMCMMOCTb aTMOCHepHOro
[aBNeHNs OT BbICOTbl Haf YPOBHEM
Mops

bapomeTp-aHepounps. ATMocdepHoe
fJaBneHne Ha pasNInyHbIX BbiCOTax

PelweHune 3afay no teme
"ATmMoC(epHoe gasneHune"

[JelicTBue XuMAKOCTK 1 rasa Ha
MOrpy>XXeHHOe B HUX Teno.
Apxumeposa cuna

NabopaTopHas pa6ota «OnpegenexHmne
BblTaNKMBaKWel cunbl,
LeiCcTBYHOLLel Ha TeNo, NOTPYXeHHOe
B XXNAKOCTb»

httDs://m.edsoo.ru/ff0a2970

Bubnuoteka LLOK
https://m.edsoo.ru/ff0a3136

Buonuoteka LLOK
https://m.edsoo.ru/ff0a2b5a

Buonuoteka LLOK
https://m.edsoo.ru/ff0a2b5a

Bubnuorteka LLOK
https://m.edsoo.ru/ff0a2da8

Buonuoteka LLOK
https://m.edsoo.ru/ff0a2fc4

bunénunoteka LOK
httDs://m.edsoo.ru/ff0a2fc4

Bubnuoteka LLOK
httDs://m.edsoo.ru/ff0a3276

bnénunoteka LOK
httDs://m.edsoo.ru/ff0a33fc



49

50

51

52

53

54

55

56

57

58

NabopaTtopHas paboTta no teme
«MccnefoBaHne 3aBUCUMOCTM Beca
Tena B BOJe OT 06bEMaA NOTPYXEHHO
B XXMAKOCTb 4acTU Tena»

MnaBaHune Ten

Na6opatopHasa paboTa
"KoHcTpynpoBaHue apeomMeTpa unm
KOHCTPYUpOBaHUe NOLKN U
onpegeneHue eé rpysonogbémHoctn”

PeweHne 3agay no temam: «lnaBaHue
cyfoB. Bo3gyxonnaBaHue»,
«[laBneHune TBepAbiX TeN, XUAKOCTe
“ rasoB»

MexaHunuyeckaa paboTta

MowHOCTb. EAUHULUBI MOWHOCTHY

Y pok-uccnegosaHue "Pacuér
MOLLHOCTW, pa3BmMBaemMoin npu
nogbéme no nectHuue"

MpocTble MexaHW3Mbl. Pblyar.
PaBHOBecue cun Ha pblyare
KoHTponibHaa paboTta no teme
«[laBneHune TBePAbIX TeN, XUAKOCTEN
n rasos» / Bcepoccuiickas
nposepoyHas paboTa

Pe3epBHbIli ypok. PaboTa c TekcTamMm
no TemMe «JflaBneHune TBEPAbIX Ten,

bnénunoteka LOK
https://rn.edsoo.ru/ff0a3514

bnénunoteka LOK
https://rn.edsoo.ru/ff0a3a96

bnénunoteka LOK
https://rn.edsoo.ru/ff0a3654

Buonuoteka LLOK
https://m.edsoo.ru/ff0a3f82

bnénunoteka LOK
https://m.edsoo.ru/ff0a3f82

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0a4ffe



59

60

61

62

63

64

65

66

67

XMWAKOCTen n razoe» / Bcepoccuiickas
npoBepoyHasn paborta

Pbluaru B TexHuKe, 6bITYy 1 npupoge.
Nab6opatopHasa paboTa
«McenefoBaHune ycnosuii paBHoBecua
pblyara»

PeweHne 3aay no Teme «Y cnoBus
paBHOBECWSA pblyara»

Koagp¢puumneHT nonesHoro gencreus
mexaHusma. JlabopatopHas paboTta
«3mepeHmne KM [ HaKNOHHO
NAOCKOCTU»

PeweHune 3agay no teme "PaboTa,
MowHocTe, KM A4"

MexaHnuyecKas aHeprus.
KuHeTuueckas v noTeHymnanbHas
aHeprus

3aKOoH COXpaHeHUA MeXaHMYeCcKom
IHeprmnn

Y POK-3KCNEPUMEHT MO TeMe
"OKcnepuMeHTanbHOE onpejeneHme
M3MEHEHUA KUHETUYECKOW ©
NOTEHLMaNbHOW 3HEPTUK NpU
CKaTbiBAHUW Tena No HAKIOHHOI

nnockoctn"

KoHTponbHas pa6oTa no Teme
«PaboTa M MOWHOCTb. DHEPrUs»

Pe3epBHbIli ypoK. PaboTa c TekCcTaMm

0.5

0.5

Buonuoteka LLOK
https://m.edsoo.ru/ff0a478e

bnénunoteka LOK
https://m.edsoo.ru/ff0a48a6

Buonuoteka LLOK
httos://m.edsoo.ru/ff0a4c48

bunénunoteka LOK
https://m.edsoo.ru/ff0a4252

bnénunoteka LOK
httDs://m.edsoo.ru/ff0a4360

Bubnuorteka LLOK



no Teme "MexaHnyeckoe gBuUXeHue" https://rn.edsoo.ru/ff0adee6

Pe3epBHbIli ypok. PaboTa c TekCcTaMm
68 no teme "Pa6oTa. MOLWHOCTb. 1
OHepruga"
OBLWEE KOJTMYECTBO YACOB MO
MPOrPAMME



8 K/TACC

No
n/n

10

Tema ypoka

OCHOBHbIE MOMOXEHNS MONEKYNAPHO-
KWHETUYECKOI TEOPUN U UX OMbITHbIE
NoOATBEPXAEHUSA

Macca n pasamep aTOMOB ¥ MOJIEKY
Mogenn TBEPAOro, XXWUAKOT0 U

ra3006pa3Horo COCTOSAHUIA Belw,ecTBa

O6bACHEHNE CBOMCTB TBEPAOTO,
XUAKOTO 1 ra3oo6pa3Horo CocTOAHMIA
BelL,eCTBa Ha OCHOBE MOMIOXEHMWIA
MONEKYNAPHO-KMHETUYECKO Teopun

Kpuctannuyeckue u aMmopdHblie Tena

CmauyuBaHue un KannnnapHoOCTb.
HOBerHOCTHOB HaTAXEeHNe

Tennosoe pacliMpeHmne n cxaTue

Temnepatypa. CBfA3b TemMnepatypbl CO
CKOpPOCTbIO TEMNJIOBOTO ABUXEHUA
yacTtuy,

BHyTpeHHASA aHeprusa. Cnocobsl

M3MEHEHUS BHYTPEHHEN 3Hepruu

Buabl Tennonepegadn

KonnyectBo 4acoB

Bcero

KOHTpO/IbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

JaTa
N3yyeHunsd

ONEeKTPOHHbIE

ungppoBble
o6pasoBaTesibHble

pecypchl

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a5256

bunénunoteka LOK
https://rn.edsoo.ru/ff0a540e

bnénunoteka LLOK
https://m.edsoo.ru/ff0a5800

bnénunoteka LOK
https://m.edsoo.ru/ff0a5530

bnénunoteka LOK
https://m.edsoo.ru/ff0a5a26

Buonuoteka LLOK
https://m.edsoo.ru/ff0a5¢c60

bnénunoteka LOK



11

12

13

14

15

16

17

18

19

20

21

Y poK-KOHpepeHumnsa "lMpakTuyeckoe
MCNONb30BaHWe TenaoBbIX CBOWCTB
Bel,eCcTB U MaTepunasnos B Lensax
3HeprocbepexeHnsa"

KonuyectBo TennoTbl. Y aenbHas
TENnNOeMKOCTb

Y paBHeHWe TENIOBOTO 6anaHca.
TennoobmeH 1 TennoBoe paBHOBECKE

NabopaTopHas paboTa
"NccnepoBaHne SaBneHNs
TennoobMeHa Npu CMeL MBaHUM
XO/IOAHON 1 ropayvein Bogbl"

PacueT KonnyecTsBa TenaoThl,
HeobX0AMMOrO AN HarpeBaHuUsa Tena
N BblJeNaeMOoro UM nNpu oxXaaxaeHuu
Nab6opatopHaa pa6ota "OnpegeneHune
yOEeNbHOW TeMnoeMKoCTY BewecTea”
JHeprus Tonnuea. Y genbHasa TennoTa
cropaHus

MnaBneHne n oTBepaesaHune

KpUctannmnyeckmnx ten. YpnenobHas
TennoTa nnaaBeHnA

NabopaTopHas pa6oTta "OnpegeneHune
YAEeNbHON TeNNOTbl NAaBneHns nbga"”

Mapoob6pa3oBaHWe U KOHAEHCALUA.
McnapeHue

KuneHune. YenoHaa Tennora

httDs://m.edsoo.ru/ff0a6412

Buonuoteka LLOK
https://m.edsoo.ru/ff0a65c0

Buonuoteka LLOK
https://m.edsoo.ru/ff0a6976

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0a7088

bnénunoteka LOK
https://m.edsoo.ru/ff0a6a98

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0a6bb0

Bubnuorteka LLOK
httDs://m.edsoo.ru/ff0a7b5a

Buonuorteka LLOK
httDs://m.edsoo.ru/ff0a71d2

Buonuorteka LLOK
httDs://m.edsoo.ru/ff0a72fe

bnénunoteka LOK
httDs://m.edsoo.ru/ff0a740c

Bubnuorteka LLOK



22

23

24

25

26

27

28

29

30

napoo6pa3oBaHWsa U KOHAEHCALWN.
3aBUCUMOCTb TEMMepaTypbl KUMEHUS
OT aTMOCHEepPHOro AaBNneHuns

BnaxHocTb Bo3gyxa. JlabopaTtopHas
paboTta "OnpegeneHune
OTHOCUTENbHOW BMaXHOCTN BO3ayxa"

PeweHwne 3agay Ha onpegeneHne
B/MaXXHOCTK BO3AYyXa

MpuHUMNbl paboTbl TENNOBbIX
asuratenein. Maposas TypbuHa.
[Buraten BHYTpeHHEro cropaHus

KMA tennoBoro gsurartens.
TennoBble ABUraTeny u 3awmnta
oKpy>aroweii" cpegbl

3aKOH COoXpaHeHuUsa n npespaleHns

dHEPIrnn B TEMMOBBLIX NMpouUueccax

MoaroToBKa K KOHTPONbHOW paboTe
no teme "TennoBblie AB/IEHUA.
Mi3mMmeHeHMWe arperaTHbIX COCTOSIHWNIA
Beuiectsa”

KoHTponbHas pabota no teme
"Tennosble ABNeHNSA. MN3MeHeHNe
arperaTHbIX COCTOAHMIA BewecTBa"

dnekTpusauud ten. Osa poga
3/IeKTPUYECKMX 3apAafoB

Y pok-uccnegosaHue "9nekTpusaynsa
TeN MHAYKUMERA 1 npu
COMPUKOCHOBEHUN"

https://rn.edsoo.ru/ff0a786¢

bnénunoteka LOK
https://rn.edsoo.ru/ff0a7628

bnénunoteka LOK
https://rn.edsoo.ru/ff0a7c7c

bnénunoteka LOK
https://m.edsoo.ru/ff0a83f2

Buonuoteka LLOK
https://rn.edsoo.ru/ff0a86ae



31

32

33

34

35

36

37

38

39

40

41

B3aumogelicTBue 3aps>KEHHbIX Ten.
3akoH KynoHa

JnekTpuyeckoe none.
HanpsXeHHOCTb 31eKTPUYECKOTO0
nons. MpuHUMN cynepno3nyunu
ANEeKTPUYECKUX Nonei

HocuTtenn afeKTpMYecknx 3apagos.
dnemeHTapHbIW 3apag. CTpoeHue
aToma

MpOBOAHUKMN N AUNINEKTPUKN. 3aKOH
COXPaHEeHMA 3NeKTPNUYECKOro 3apdaja

PeweHne 3agay Ha npUMeEHEHNE
CBOWCTB NNEKTPUYHECKNX 3apAanoB

JNeKTPUYECKUI TOK, YCNIOBUS €ro
Cyw,ecTBOBaHUSA. VICTOUYHUKM
3N1eKTPMNYECKOTO TOKa

[elicTBUS 3NEKTPUUYECKOTO TOKA

Ypok-uccnegosaHue "[Leiicteue

INNEKTPNUYECKOTO NoNnga Ha NPOBOAHUKMN

N AN3anekTpukn"

ONeKTpUYeCKMin TOK B MeTannax,
XUOKOCTAX U rasax

JneKTpuyeckas Lenb U eé coCTaBHbIE

HyacTtu

Cuna Toka. JlabopaTtopHasa paboTa
"N3mepeHne n perynnposaHue cubl
TokKa"

0.5

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0a87e4

Bubnuorteka LLOK
https://m.edsoo.ru/ff0a8a0a

bunénunoteka LOK
https://m.edsoo.ru/ff0a8ef6

Bubnuorteka LLOK
https://m.edsoo.ru/ff0a90cc

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0a95a4

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a96b2

bnénunoteka LOK
httDs://m.edsoo.ru/ff0a9838

Buonuoteka LLOK
httDs://m.edsoo.ru/ff0a8bd6



42

43

44

45

46

47

48

49

ONIeKTpUYeCcKoe HanpsaxeHue.
BonbTmeTp. JlabopaTopHas pa6oTa
"N3mepeHne n perynnposaHune
Hanps>keHna"

ConpoTuBAEHMWE NMPOBOAHMKA.
Y AenbHoe CONPOTMB/IEHWE BELLECTBA

Nab6opatopHasa pa6oTa "3aBUCMMOCTb
3N1eKTPUYECKOTO CONPOTMBEHUS

NMPOBOAHMWKA OT ero A/INHbI, Naowaam
nomnepeyHoro cevyeHus n martepunana”

3aBMCUMOCTb CU/IbI TOKA OT
HanpsXeHus. 3akoH Oma Ans yyacTka
uenm

Nab6opatopHasa paboTa
"NccnepoBaHne 3aBUCUMOCTU CUNbI
TOKa, MAyLWero yepes pesncrop, oT
COMPOTUBAEHNA pe3nucTopa un
HanpsaXeHWa Ha pesuctope”

MocnepoBatencHoe n napannenbHoe
COeANHEHNA NPOBOAHNKOB

Nab6opatopHana pa6oTta "lNpoBepka
npasBuaa CNOXeHUS HaANPSAXXeHU npu
nocfe0BaTeNbHOM COEAUHEHUN ABYX
pesucTtopos”

NabopaTtopHas paboTta "lMpoBepka
npasuaa 4NS CUAbl TOKa Npu
napannefbHOM COeANHEHUN
pe3ncTtopoB”

0.5

bnénunoteka LOK
https://rn.edsoo.ru/ff0a9e14

Buonuoteka LLOK
https://rn.edsoo.ru/ff0aa738

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0aa738

Buonuoteka LLOK
https://rn.edsoo.ru/ff0aad4a

bunénunoteka LOK
https://rn.edsoo.ru/ff0aa04e

bunénunoteka LOK
https://m.edsoo.ru/ff0aaa58

bnénunoteka LOK
https://m.edsoo.ru/ffOaad le



50

51

52

53

54

55

56

57

58

PeweHwne 3agay Ha NpUMeHeHune
3akoHa OMa /19 pasNNyHoro
COefVHEeHNA NPOBOAHNKOB

Pa6oTa 1 MOLWHOCTb 31EKTPUYECKOT O
Toka. 3akoH [xoynda-/leHua

Nab6opatopHaa pa6ota "OnpegeneHune
paboTbl U MOLWHOCTH 3/IEKTPUYECKOTO

ToKa"

JNeKTPUYECKME LEeNu 1 noTpebuTenm
3NEeKTPUYECKO 3HEPTUMN B BbITY.
KopoTKoe 3amMbiKaHue

MOCTOAHHbIE MArHUTHI, UX
B3aMMOAENCcTBME

Y pok-uccnegosaHue "N3yveHwne
none NOCTOSAHHbLIX MarHMToB"

MarHmnTtHoe none. MarHuTHoe none
3emMnun 1 ero 3HavyeHue ANA XU3HWN Ha
3emne

MoaroToBKa K KOHTPONbLHOW paboTe
no Teme "OMIeKTpUYecKue 3apagbl.
3apsXKeHHble Tena u ux
B3aMMoaelicTBUA. MOCTOSHHbI A
3/1eKTPUYECKM TOK"

KoHTponbHasa paboTa no teme
"OneKTpuyeckune 3apagbl.
3apsAXeHHble Tena n ux
B3aMMOoaelicTBUSA. [TOCTOSHHbI A
anekTpuuecknii Tok" / Bcepoccuiickas

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0aaf8a

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0ab 124

Buonuorteka LLOK
https://rn.edsoo.ru/ff0ab3e0

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0ab660

bunénunoteka LOK
https://m.edsoo.ru/ff0ac3d0

Buonuoteka LLOK
https://rn.edsoo.ru/ff0acOba

Bubnuorteka LLOK
https://rn.edsoo.ru/ff0abd2c

Buonuorteka LLOK
https://rn.edsoo.ru/ff0abea8



59

60

61

62

63

64

65

nposepoyHas pabora

Pe3epBHbIi ypoK. PaboTa c TekCcTaMm
no Teme "MOCTOAHHBI
3MeKTpMYeckunin Tok" / Bcepoccuiickas
npoBepoyHas paboTta

OnbiT OpcTega. MarHuTHoe nose
3/1eKTPUYECKOTo ToKa MarHutHoe 1
nose KaTywWw KN C TOKOM

MprvMeHeHNe 3IEKTPOMArHNUTOB B
TexHuke. JlabopatopHas paboTa
"N3yyeHune feiiCTBUA MarHUTHOTO
nong Ha NPOBOAHMK C TOKOM"

AnekTpoaBuraTenb NOCTOAHHOTO

ToKa. Micnonb3oBaHue

3neKTpoABuraTeneii” B TeEXHNYECKNX
yCTpO/CTBax 1 Ha TpaHcMopTe. 1
NabopaTopHas paboTa

"KoHCcTpynpoBaHue N n3yyeHue

paboThl anekTpogBurartens”

OnbiTel ®apages. 3aKoH
3NEeKTPOMAarHUTHON UHAYKL NN, 1
MpaBuno fleHua

dnekTporeHepatop. Cnocobbl

NONYyYeHMNA 3NeKTPUYECKOWR " aHepruu.
ONleKTpoCcTaHLUMK Ha 1
BO30OHOBNAEMbIX UCTOUHMKAX

3Heprum

MoaroToBKa K KOHTPONbHOW paboTe
no Teme "OIEKTpPUYECKUE U

0.5

Bubnuorteka LLOK
https://m.edsoo.ru/ff0acdc6

Buonuorteka LLOK
https://m.edsoo.ru/ffOac 1d2

bunénunoteka LOK
https://m.edsoo.ru/ff0ac74a

bunénunoteka LOK
https://m.edsoo.ru/ff0ac86¢



MarHUTHbIE ABNEHNA"

KoHTponbHaa paboTa no Teme
Buonuoteka LLOK

66 "ONeKTpPUYECKNE U MarHUTHbIEe 1 1
. https://rn.edsoo.ru/ff0ach 14
ABNIeHNS
67 Pe3epBHbIli ypoK. PaboTa c TekCcTaMm 1 Bubnunoteka LLOK
no teme "Tennosble aBneHna" https://rn.edsoo.ru/ff0acc5e

68 Pe3epBHbIi ypoK. PaboTa ¢ TekCcTaMm 1
no reme "MarHuTHble ABfeHna"

OBLW EE KOJTMYECTBO YACOB IO
MPOrPAMME

68 4 14.5



9 K/TACC

KonunyectBo yacoB ONEeKTPOHHbIE
Ne JaTta ungppoBble
n Tema ypoka Beero KOHTpO/ibHbIE MpakTudeckue MayueHus 06pasoBaTeNbHbIe
paboThl paboThl pecypebl
MexaHu4yeckoe gBUXKeHNe. 1
MaTepuanbHasa ToukKa
Cuctema otcyeta. OTHOCUTE/IbHOCTb 1 bubnuoteka LLOK
MEXaHNYEeCKOro ABMXKEHMNS httDs://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NPAMONNHEHOE 1 bubnmnoteka LLOK
LBUXEeHMNe https://m.edsoo.ru/ff0ad 19a
HepaBHOMepHOe NpAMONMHERHOE
ABuxeHue. CpefHAS U MTHOBeHHasd 1
CKOpPOCTh
MpaMonnHeilHOe paBHOYCKOPEHHOE 1 bubnmnoteka LLOK
LOBVXXEHUE. Y CKOpeHue https://m.edsoo.ru/ffDad8d4
CKOpOCTb NPSAMOJIMHERHOTO
PaBHOYCKOPEHHOTO ABUXEHUSA. 1
Mpauk ckopocTu
NabopaTopHas pa6oTta "OnpegeneHune
YCKOpPEHUsA Tena npu 1 1 Bubnmnoteka LLOK
paBHOYCKOPEHHOM [BUXXEHUWN No https://m.edsoo.ru/ffDadb 18
HaKAOHHOM nnockocTn™
CBoboaHoe nageHune Ten. ONbIThl 1
Manunnesn
PaBHOMepHOe gBUXEHWE NO 1 Bubnmnoteka LLOK

OKpYXHocCTK. Mepunopg n yactoTa https://m.edsoo.ru/ffDae 176



10

11

12

13

14

15

16

17

18

19

20

21

22

ob6pauwieHuna. JlnHeliHaa n yrnosas
CKOpOCTK

LLeHTpOCTpEMUTEILHOE YCKOPEHUE

MepBbiii 3aKOH HbloTOHa. BekTop
cunsl

BTopoii 3aKoH HblOTOHA.
PaBHOfelicTBYlOWasA cuna

TpeTuii 3aKoH HblOTOHa.
Cynepnosnuus cun

PeweHwne 3agay Ha npnmeHeHue
3aKOHOB HblOTOHA

Cwuna ynpyroctu. 3akoH Nyka

PeweHne 3agay no teme «Cuna
yApyroctu»

NabopaTopHas pa6ota «OnpeaenexHmne
XECTKOCTU MPYXUHbI»

Cwnna TpeHuns

PeweHune 3agay no teme «Cuna
TpeHusa»

Nab6opatopHasa pa6ota "OnpegeneHune
KO3 (hULMeHTa TPEHNSA CKONMbXEHNA"
PeweHwne 3agay no teme "3aKOHbI
HbioToHa. Cuna ynpyroctu. Cuna
TpeHna"

Cuna TSHXeCTN M 3aKOH BCEMUPHOTO
TArOTEHUA. Y CKOpeHne cBOGOAHOIO

buénnoteka LLOK
https://rn.edsoo.ru/ff0ae612

buénmnoteka LOK
https://rn.edsoo.ru/ff0ae72a
bubnmnoteka LOK
https://rn.edsoo.ru/ff0ae982
bubnmnoteka LLOK
https://rn.edsoo.ru/ff0aeb6c

buénmnoteka LOK
https://m.edsoo.ru/ff0aeca?

buénunoteka LLOK
https://m.edsoo.ru/ff0aee28

buénmnoteka LLOK
https://m.edsoo.ru/ff0af738

buénnoteka LLOK
https://m.edsoo.ru/ff0afa26

Buonuoteka LLOK
https://m.edsoo.ru/ff0af8be

Buonuoteka LLOK
https://m.edsoo.ru/ff0afb8e

bubnmnoteka LOK
https://m.edsoo.ru/ff0af044



nageHus

Y poK-KOHPepeHumnsa "ABuKeHUE Ten
BOKPYT rpaBMTaLMOHHOIO LLEeHTpa 1 1
(ConHeuHas cuctema). FanakTukm"

PeweHwne 3agay no teme "Cuna
bubnmnoteka LOK

TAXECTN W 3aKOH BCEMUPHOTO 1

. https://rn.edsoo.ru/ff0af5f8
TATOTEHUA
[MepBasg KOCMUYECKAA CKOPOCTh. 1 Bubnmnoteka LLOK
HeBecomMoOCTb W NMeperpysku https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuanbHOW TOUKH.

AGCONOTHO TBEPAOE TeNo.
buénnoteka LLOK

PaBHOBecue TBEPAOro Tena ¢ 1
PA https://rn.edsoo.ru/ff0afe36

~n

3aKpensiéHHon" oCblo BpaL,eHuns.
MoMeHT cunbl. LLeHTp TaXecTu

PaBHOBeCue MaTepnanbHOW TOUKMN.
AGCONTHO TBEPJOE TeNO.
PaBHOBecue TBEpPLOrO Tesa C 1

3aKpennéHHON" OCbl0 BpalLeHUs.
MoMEHT cunbl. LLeHTp TaXecTu

PeweHwne 3agay no reme "MoMeHT bubnuoteka LLOK
cunel. LleHTp TaxecTn™ https://rn.edsoo.ru/ff0b02b4

MoaroToBKa K KOHTPONbHON paboTe no
buénmnoteka LLOK

TeMe "MexaHun4yecKoe ABMXeHNUeE. 1
https://rn.edsoo.ru/ff0b0408

B3anmogpgeiicteume ten”

KoHTponbHas paboTta no teme
bubnmnoteka LOK

"MexaHn4yeckoe LBUXEHUE. 1 1
https://rn.edsoo.ru/ff0b06ec

B3aumopgeicteue ten"

Mmnynbc Tena. Umnynbc cunbl. 3aKoH 1 Bubnmnoteka LLOK
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41

42

43

COXPaHEeHUs umnynbca. Ynpyroe u
Heymnpyroe B3anmMofeincTeume

PeweHwne 3agay no Teme "3akoH
cCoXpaHeHusa mmnynsca"

Y poK-KOH(epeHUna "PeakKTUBHOE
LBUXEHNe B NpuUpoge U TexHuke"

MexaHun4yeckas pa60Ta N MOWHOCTb

Pa6oTa CUAbI TSHXKECTU, CUJbI
YyNpPYyrocTu u Cuiibl TPEHUA

NabopatopHasa pabota «OnpegeneHune
paboTbl CUAbI TPEHMA NpPK
paBHOMEPHOM [BWXEHUW Tena no
rOPU30HTANbHON NOBEPXHOCTU»

CBA3b aHepruu n paboThl.
MoTeHuManbHasa aHeprua
KunHeTnueckaa aHeprua. Teopema o
KMHETUYECKON aHeprum

3aKOH COXpaHeHunsa aHeprum B
MexaHuke

NabopaTtopHas paboTta «M3yyeHune
3aKOHa COXPaHeHWUs 3Heprum»
Kone6aTenbHoe ABUXEHWNE W ero
XapaKTepucTuKu

3atyxawwmne KonebaHus.
BblHY>XAeHHble KonebaHna. Pe3oHaHC
MaTeMaTUYeCKNA N NPYXUHHBIN
MasTHUKM

https://rn.edsoo.ru/ff0b07fa

Buonuoteka LLOK
https://m.edsoo.ru/ff0b096¢

buénmnoteka LLOK
https://m.edsoo.ru/ff0b0a84

buénmnoteka LLOK
https://m.edsoo.ru/ffOb0db8

buénmnoteka LOK
https://m.edsoo.ru/ffOb0c32

buénmnoteka LOK
https://m.edsoo.ru/ffOb 12fe

bubnmnoteka LOK
https://m.edsoo.ru/ff0b1858

buénmnoteka LOK
https://m.edsoo.ru/ffOb20f0
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47
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49

50

51

52

53

54

Y pok-uccnegosaHne «3aBMCUMOCTb
nepuojga KonebaHuii OT XXECTKOCTM
NPYXWHbI K MaccChbl rpysa»
MpeBpalweHne aHeprum npm
MeXaHUYecKnx KonebaHmnax
NabopatopHasa pabota «OnpegeneHune
4yacToThbl U Nepuoga KonebaHuii
MPYXWHHOTO MasiTHUKa»

Na6opaTtopHasa pa6oTa «[poBepka
He3aBUCUMOCTU nepuoga KonebaHwui
rpysa, NOABELWEHHOr0 K HATKU, OT
mMacchbl rpysa»

MexaHn4yeckue BONHbI. CBONCTBA
MeXaHWYeCKMUX BOMH. MpofoibHbIe 1
nornepeyHble BOMHbI

Y poK-KOH(epeHUna "MexaHnuyeckne
BOJIHbI B TBEPLOM Tene.
Ceiicmnyeckne BOHbI"

3ByK. PacnpocTpaHeHue n oTpaxeHue
3ByKa

Ypok-uccnegosaHue "HabnogeHune
3aBMCUMOCTU BbICOTHI 3ByKa OT
yactoTtbl"

FPOMKOCTb 3BYyKa ¥ BbICOTA TOHA.
AKYCTUYECKNI pe30HaHC

Y pOK-KOH(pepeHUUA "Y NbTpasByK 1
MH(PaA3BYK B Npupoje n TexXHuke"

MoaroToBKa K KOHTPONBHON paboTe no

Buonuoteka LLOK
https://rn.edsoo.ru/ff0b197a

bubnmnoteka LLOK
https://rn.edsoo.ru/ffOb laec

buénmnoteka LOK
https://rn.edsoo.ru/ff0b197a

Buonuoteka LLOK
https://rn.edsoo.ru/ff0b21 fe

bubnnoteka LLOK
https://rn.edsoo.ru/ff0b23ca

Buonuoteka LLOK
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64

TemMe "3aKOHbl COXpaHeHus.
MexaHnyeckne KonebaHusa n BONHbI"

KoHTponibHaa paboTta no treme
"3aKOHbl coxpaHeHuns. MexaHn4yeckue
Kone6aHna n BOJIHbI"

3]'I€KTpOMaFHVITHOG none.
aﬂeKTpOMaFHVITHbIe BOJIHbI

CBOIiCTBA 31EKTPOMArHMTHbIX BOJIH
Ypok-KoH(epeHumns "L kana
3N1eKTPOMArHUTHbIX BOJH.

Mcnonb3oBaHMe 3/IEKTPOMATrHUTHbIX
BOMH ANS COTOBOM CBA3M"

Y pok-uccnegosaHue "N3ydeHue
CBOMCTB 3/IEKTPOMArHWTHbIX BOMH C
NOMOLLbLIO MOBUNBLHOTO TenepoHa"

PelweHne 3a4ay Ha onpeaeneHune
YacTOThl U ANWNHbI 3NEKTPOMArHUTHOI
BOJIHbI

ONneKTpoMarHMTHaa npupofa caeTa.
CKopocTb cBeTa. BonHOBbLIE CBOWCTBA
cBeTa

McTouHukm ceeTa. MpamMonmnHeliHoe
pacnpocTpaHeHue cBeTa. 3aTMeHUA
ConHua u JTyHbl

3aKOH oTpaXeHuns ceeTa. 3epkana.
PeweHune 3agay Ha NpUMeEHeHUe

3aKOHa OTpaXeHNA CBeTa

MpenomneHue ceeta. 3aK0OH

https://m.edsoo.ru/ffOb25f0

bubnmnoteka LLOK
https://m.edsoo.ru/ffOb2abe

buénmnoteka LOK
https://m.edsoo.ru/ffOb2fe6

bubnmnoteka LOK
https://m.edsoo.ru/ffOb2c6c¢

buénmnoteka LLOK
https://m.edsoo.ru/ffOb31d0

buénmnoteka LLOK
https://m.edsoo.ru/ff0b3658

bubnmnoteka LOK
https://m.edsoo.ru/ffOb38c4

Buonuoteka LLOK



65

66

67

68

69

70

71

72

73

74

npenomMmneHma ceeta

MonHOe BHYTPEHHEE OTPAXEHWE CBETA.
Mcnonb3oBaHWe NOHOTO BHYTPEHHETO
OTPaXXeHWs B ONTUYECKUX CBETOBOAAX

NabopaTopHas pa6oTta "MccnegosaHme
3aBUCMMOCTHW yrfia NpeNoMneHuns
CBETOBOTrO ay4a OT yrna nafieHns Ha

rpaHuue "BO34YyX-CTEKNO

Y poK-KoHPepeHumns "cnonb3oBaHue
MOJIHOTO BHYTPEHHEr0 OTPaxXeHUs:
CBETOBOAbI, ONTUKOBO/IOKOHHAA CBA3b"

JInH3bl. ONTHUYeckass cuna NNH3bI

MocTpoeHne n306paxeHUn B TNH3aX

Nab6opatopHasa pa6ota "OnpegeneHune
(hOKYCHOTO pacCcTOAHUA U ONTUYECKOWA
CUAbl cobuparoein NMH3bI"

Y poK-KOHpepeHunsa "OnTuyeckue
NUH30BbIE NpnbopbI™

[(na3 Kak onTtnyeckasa cucrema. 3peHue

YpoK-KoHPepeHumnsa "LedeKkTbl
3peHunsa. Kak coxpaHuTtb 3peHue”
PasnoxeHune 6enoro ceeTta B CNekTp.
OnbITel HetoTOHA. CnoXxeHue
CneKTpanbHbIX LBETOB. Aucnepcus
cBeTa

https://rn.edsoo.ru/ff0b3aea

buénnoteka LLOK
https://m.edsoo.ru/ffOb3c5c

buénunoteka LOK
https://m.edsoo.ru/ff0b3f2c

bubnmnoteka LOK
https://m.edsoo.ru/ff0b444a

bubnmnoteka LLOK
https://m.edsoo.ru/ffOb4206

bubnmnoteka LLOK
https://m.edsoo.ru/ffOcOa7e

bubnnoteka LLOK
https://m.edsoo.ru/ffOb4684

buénmnoteka LOK
https://m.edsoo.ru/ffOcOf4dc
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82

83

84

85

86

Nab6opatopHasa pa6oTta "OnbIThl N0
pasfioXXeHUto 6enoro ceeta B CNEKTP U
BOCMPUATUIO LLBETA MPEAMETOB MPU UX
Habn geHn Yyepes LBETOBbIE
hunbTpbl"

Y poK-npakTukym "BonHoBble
CBOICTBa CBeTa: Aucnepcus,
UHTepgepeHUMs n gudpakymna™
OnbIThl Pe3epopaa v nnaHetapHas
Mofenb atoma

Moctynatel bopa. Mogens atoma bopa
McnyckaHune v nornoweHne ceeta
atomom. KBaHTbl. JluHeliuaTble
CMeKTpbI

Ypok-npakTukym "HabnwogeHue
CNeKTPOB mucnyckaHua"

PagnoakTMBHOCTbL M eé BUAbI

CTpoeHUe aTOMHOTO Aapa. HyknoHHas
MOZenb

PagnoakTMBHbIE MpeBpaLeHuns.
M3oTonbl

PeweHwne 3agay no Teme:
"PagnoakTuBHble npespawieHumsa”
Mepunog nonypacnaga

Y poK-KOH(PepeHUns "PagnoakTUBHbIE
M3Ny4YyeHna B Npupoge, MeguLuHe,
TexHuke"

buénmnoteka LLOK
https://rn.edsoo.ru/ff0cOe2a

bubnmnoteka LLOK
https://rn.edsoo.ru/ff0c12a8

buénmnoteka LOK
https://m.edsoo.ru/ff0cl44c

Buonuoteka LLOK
https://m.edsoo.ru/ffOc 1550
bubnmnoteka LLOK
https://rn.edsoo.ru/ff0c1672
Buonuoteka LLOK
https://rn.edsoo.ru/ff0c18ac
buénmnoteka LOK
https://rn.edsoo.ru/ffOc 1al4

Buonuoteka LLOK
https://rn.edsoo.ru/ffOclb4a

buénmnoteka LOK
https://rn.edsoo.ru/ff0c2126
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96

AnepHble peakunn. 3aKOHbI
COXpaHeHunsa 3apaL0BOro MU MaccoBoro
yucen

DHeprus cBA3n aToOMHbIX agep. CBA3b
MacCbl U 3Hepruun

PeweHwne 3agay no teme "HApepHole
peakuumn"

Peakuumn cuHTe3a U feneHuns agep.
McTouHUKM aHeprum ConHua u 38634
Y poK-KOHpepeHunsa "HAaepHan
aHepreTuka. [elicTBusd
pPafgnoakKTUBHbIX U3NYUYEHUIA Ha XUNBbIE
opraHusmbl"

MoAroTOoBKAa K KOHTPO/IbHOW pa6oTe no

Teme "3O1eKTpoMarHMTHOE noJne.
ONeKTPOMarHUTHbIE BOJIHbI.
KBaHTOBbIE ABNEHNA"
KoHTponbHaa pabota no Teme
"ONeKTpoMarHMTHOeE nosne.
ONeKTPOMarHUTHbIE BOJHBI.
KBaHTOBbIE ABNEHNA"
MoBTOpeHune, 0606LWeHMe.

Nab6opaTtopHble paboTbl N0 Kypcy
"B3aumogeiicteue Ten"

MoBTOpeHne, 0606w eHne. PeweHne
pacyeTHbIX U Ka4YeCTBEHHbIX 3a4ay no
Teme "Tennosblie npouecchl”

MoBTOpeHne, 0606w eHne. PeweHne

Buonuoteka LLOK
https://rn.edsoo.ru/ff0c1c58

Buonuoteka LLOK
https://rn.edsoo.ru/ff0cld7a

bubnmnoteka LOK
https://rn.edsoo.ru/ff0c1e88

Buonuoteka LLOK
https://rn.edsoo.ru/ff0c223e

buénmnoteka LLOK
https://rn.edsoo.ru/ff0c245a

bubnmnoteka LOK
https://rn.edsoo.ru/ff0c2572

Buonuoteka LLOK
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98

99

100

101

102

pacyeTHbIX U KaYeCTBEHHbIX 3a4a4y no
Teme "KI[ TennoBbix ABuratenei"

MoBTOopeHne, 0606w eHMe. PeweHne
pacyeTHbIX M Ka4YeCTBEHHbIX 3ajay no
Teme "KM /[ anekTpoyctaHoBOK"

MoBTOpeHune, 0606WeHME.
Nab6opaTopHble paboTbl NO Kypcy
"CBeTOBbIE AB/IEHNA"

MoBTopeHune, o606 eHne. PaboTa C
TeKcTaMu no Teme "3aKOHbI
COXpaHeHna B mexaHuke"

MoBTopeHune, o606 eHne. PaboTa C
TekcTamMu no teme "KonebaHusa un
BOJIHbI"

MoBTOopeHune, 0606w eHme. PaboTa C
TekcTtamu no teme "CBeTOBbIe
aBneHmna"

MoBTOpeHne, 0606w eHmne. PaboTa C
TekcTamu no Teme "KBaHTOBadA n
ApepHas pusmka"

OBWEE KONMMNYECTBO YACOB IO
MPOrPAMME

102

27

https://rn.edsoo.ru/ff0c2a22

buénunoteka LOK
https://rn.edsoo.ru/ff0c2b30

bubnmnoteka LLOK
https://rn.edsoo.ru/ff0c2c52

Buonuoteka LLOK
https://rn.edsoo.ru/ff0c2d6a

buénmnoteka LOK
https://rn.edsoo.ru/ff0c2e82

buénmnoteka LOK
https://rn.edsoo.ru/ff0c3044



ITPOBEPSIEMBIE ITPEJIMETHBIE PE3VJIBTATBI OCBOEHUSI
OCHOBHO# OBPA30OBATEJILHOM ITPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kon
NMpPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIMOJIb30BATh U3YYCHHBIC TOHATUA

1.2

pa3jiniaTtb ABJIEHUA TI0 ONHUCAHWUIO HX XapPaKTEPHBIX CBOMWCTB M Ha

OCHOBC OTIbITOB, JEMOHCTPUPYIOLIHUX JaHHOE (I)I/ISI/ILIGCKOG SABJICHUEC

1.3

pacrio3HaBaTh NPOSIBJIEHHE W3YYCHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaroIleM MHpe, B TOM 4Hcie (PU3NIECKUE SIBIICHHUS B MPUPOJE,
NPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 3a/1a4y B Y4e€OHYIO, BBIACISTH

CYIIECTBEHHbIE CBONCTBA (MPU3HAKN) (PU3HUECKHUX SBJICHUIN

1.4

ONHCHIBATL M3yYEHHBIE CBOIMCTBA Ten W (PU3UUECKUE SIBIICHMUS,
UCTIONB3YSl (PU3NYECKUE BEJIMYUHBI, TPH OMNHCAHWU MPABUIIBHO
TPaKTOBaTh (U3NYECKUH CMBICT HCIOJIB3YEMbIX BEIUYMH, UX
0003HaueHNs U eAUHULB! (PH3HMUECKUX BEIMYUH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYO (DU3MYECKYI0 BEJIHYHUHY C JAPYTUMH
BEIMYMHAMH, CTPOUTh  TpaduKd  M3YUYEHHBIX  3aBHCUMOCTEH

(U3HUECKUX BETUYUH

L5

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MYecKHe SBJICHUS U TPOLECCHI,
WCTOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IpPU O5TOM JaBaTb CJIOBECHYIO
(GOpMyJIUPOBKY 3aKOHAa W 3alHCBIBATH €r0  MaTeMaTUYeCKOe

BBIPAXKCHUE

1.6

OOBSCHATD (PU3NYECKUE SBJICHUS, MPOLIECCHl U CBOWCTBA TEN, B TOM
4YUCl€ M B KOHTEKCT€ CHUTyallMii MNPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH NPUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
oOpsicheHne w3 1 — 2 JOrM4eckux MmaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOWCTBA (PU3NYECKHX SBJICHHUH, (PH3HMUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

pelmarb pacuéTHbie 3aauv B 1 — 2 AEHCTBHS, UCHOJB3Ysl 3aKOHBI U




(dbopMyIibl, CBs3BIBANOINNE (PH3HUUECKIE BEIMYMHBI, HA OCHOBE aHAIHU3A
YCJIOBHUA 3adavyd  3allMCbIBATH KpPAaTKOC  YCJIIOBUC, IIOACTAaBJIATH
¢dusnyeckne BeTUIUHbI B POPMYJIBI U TPOBOAUTD PACUYETHI, HAXOIUTH
CIIPAaBOYHBIC NAHHBIC, HeO6XOI[I/IMbIe AJid pEeHICHUA 3a4a4, OUCHUBATDH

PEATTMCTUYHOCTD OJYYEHHON (PU3HMUECKON BETUIUHBI

1.8

pacrio3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PELIUTh MPH MOMOILIN
(1)I/ISI/ILIGCKI/IX METOJOB, B OIIMCAHHMH HCCJICJOBAHUsA  BBIACIATD
npoBepsieMOE  MpPEANoJokeHue  (TUMoTe3y),  pa3indyatb U
HHTCPNPETUPOBATDH HOqueHHbIﬁ pe3yIbTaT, HAXOOHUTb OLIUOKA B

X0[€ OmbITa, ACJIATh BBIBOALI 11O €T0 PE3yJibTaTaM

1.9

MPOBOANTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SIBJICHUA WIH
¢usnueckux  CBOHCTB  Tel.  (OpMyJIHpOBaTH  MPOBEPSIEMbIE
MPEINoNIOKEeHUss, coOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO

00OpynOBaHMUs, 3aIIMCHIBATH X0 ONBITa U POPMYJIUPOBATEH BBIBOIBI

1.10

BBITIOJIHATh TPSIMbIE U3MEPEHHUS] C HMCIOJB30BAHUEM AaHAJIOTOBBIX H
U(POBBIX MPHOOPOB, 3aMHCHIBATh MOKA3aHUS NPHOOPOB C YUETOM

3alaHHON aOCOFOTHON MOTPEITHOCTH H3MEPEHHUN

1.11

NPOBOOUTH  HCCIENOBAaHME 3aBHCUMOCTH  OFHOH  (U3NYECKOH
BEJIMYUHBI OT JPYrod C HCHOJIB30BAHUEM MPSMBIX HW3MEPECHUIA,
y4acTBOBATh B IUJIAHMPOBAHUHM Y4€OHOrO HCCIENOBAaHMSA, COOMpPATH
YCTAaHOBKY U BBINOJHATb U3MEPEHUs, CleAysl NPEIJIOKEHHOMY IIJIaHY,
(UKCHUPOBaTH PE3YNBTATHl IOJYYEHHOH 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE MPEIUIOKEHHBIX TAOINL U TpadrKOB, JeNaTh BHIBOABI

0 pe3yJibTaTaM HCCIeA0BaHUs

1.12

NPOBOIUTH KOCBEHHBIE H3MEPEHHMs (U3NYECKHX BEJIHYHUH, CIEenys
NPEJIOKEHHON MHCTPYKIMH: MIPH BBIMOJHEHUN M3MEpeHuil coduparh
SKCHEPUMEHTANbHYI0 YCTAHOBKY W BBIYUCIATH 3HAYEHHUE HCKOMOMN

BEJINYHHBI

1.13

coOmonarh TmpaBmiia TEXHUKH Oe3omacHOCTH Tipu  pabore ¢

J1adopaTopHBIM 000pyIOBAHHEM

1.14

yKa3plBaTb MPUHLOWIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, XapakTepU30BaTh MNPUHLUIBI ACUCTBUS H3YyYEHHBIX
npubOpPOB M TEXHUYECKHX YCTPOMCTB € TMOMOIIBIO HMX OIMHUCAHMS,
UCTOJNB3Yysl 3HaHMA O CBOHCTBAX (DU3MYECKHX  SIBICHUH U

HeoOXoauMbIe (PU3HMUECKUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOAWTb HHOOPMAIMIO O MPHUMEPax)
NPAaKTUYECKOTO UCIOJIb30BaHUS (PU3MUECKUX 3HAHUI B IMOBCEIHEBHOMN
Ku3HH Ui obecrieyennst  Oe3omacHOCTH Tpu  oOpaiieHuu ¢
npubopaMu M TEXHUYECKIMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbs U

COOMIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEJICHHS B OKPYIKaIOLIeH cpere

1.16

OCYLIECTBJIATE OTOOP MCTOUYHUKOB MHpOpManuu B ceTH MHTEepHET B
COOTBETCTBUM C 3aJaHHbIM TIOUCKOBBIM 3aIpOCOM, HAa OCHOBE
UMEIOINNXCS 3HAHUH W TMyTEM CPaBHEHHs PAa3MYHBIX HCTOYHUKOB
BBIIEJATh WH(POPMALIUIO, KOTOpas SBJISIETCS NMPOTHBOPEYMBON MU

MOJKET OBITh HETOCTOBEPHOM

1.17

HCIIOJIb30BAaTh npu BBINIOJIHEHUH yueOHbIX 3a4aHUN
HAYYHONIONYJSIPHYIO ~ JIUTEPATypy  (PU3HUECKOrOo  COAEp KaHMS,
CIIpaBOYHBIE MaTepuanbl, pecypcbl cetn HHTepHeTr, BiangeTsb
npuéMaMi KOHCIIEKTUPOBAHHS TeKCTa, peoOpa3oBaHust HHPOPMALIUU

13 OJJHOM 3HAKOBOW CUCTEMBI B APYIYIO

1.18

co3naBaTh COOCTBEHHBIE KPATKHE MHCbMEHHbBIE W YCTHBIE COOOIIECHUS
HA OCHOBE 2 — 3 HCTOYHHKOB HH(popManuu (U3NIECKOrO
COZIEpKaHMA, B TOM YHCIE MyOJUYHO AeNaTh KPaTKue COOOIIEHHUs O
pe3yibTaTtax MPOEKTOB WM YYeOHBIX MCCIEAOBAHUH, TPH 3TOM
IrPaMOTHO HCIHOJIB30BATh M3YYEHHBIN MNOHATUHHBIA anmapar Kypca

(U3MKH, COMPOBOKAATH BBICTYIUICHUE MPE3eHTALINEH

1.19

NPU BBIMOJHEHUH YY€OHBIX MPOEKTOB M UCCIIENOBAHUN PaCIpenesiTh
00513aHHOCTH B IPYIINE B COOTBETCTBHU C MOCTABJIEHHBIMHU 3a/1a4aMH,
CJIeIUTh 34 BBINNOJIHEHUEM IIJaHa AEWCTBUH, aleKBAaTHO OLICHUBATH
COOCTBEHHBIH BKJaJ B JAEATENbHOCTb TPyNINbl, BbICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPYKAIOLIUX

8 KVIACC

Kon
NMpPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE PE3YJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HUCIIOJIB30BATh ITIOHATHUA

1.2

pa3iniaTtb ABJICHUA IO ONHUCAHWUIO HX XapPaKTEPHbIX CBOWCTB M Ha




OCHOBC OTIbITOB, J€EMOHCTPUPYIOLIHUX JaHHOE (I)I/ISI/ILIGCKOG SAIBJICHHUEC

1.3

pacrio3HaBaTh NPOSIBJIEHHE W3YYCHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaroIleM MHpe, B TOM 4Hcie (PU3NYECKUE SIBIICHHUS B MPUPOJE,
IPU 3TOM TEPEBOANTH MPAKTHUECKYIO 3a7a4y B Y4eOHYIO, BBIOENSATH

CYIIECTBEHHbIE CBONCTBA (MPU3HAKN) (PU3HUECKHUX SBJICHUIN

1.4

OTHCBHIBATL M3yYEHHBIE CBOHCTBA Ten M (PU3MUECKHE SIBJICHUS,
UCTIONB3Ysl (PU3NYECKUE BEJIMYUHBI, TNPH OMHCAHWU MPABUIIBHO
TPaKTOBaTh  (PM3MUECKUII  CMBICH  HCIOJB3YEMBIX  BEJUYUH,
0003HaueHNs U eUHULB! (PH3HMUECKUX BEJIMYUH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYO (U3MUYECKYI0 BEIHYHMHY C APYTHMH
BEIMYMHAMH, CTPOUTh  TpaduKd  M3YUYEHHBIX  3aBHCUMOCTEH

(U3HUECKUX BETUYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tei, (Ppr3WdecKkue SBJICHUS U TPOLECCHI,
WCMOJIb3Ysl HW3yYEHHBIE 3aKOHBI, MPU O5TOM [aBaThb CJOBECHYIO
(GOpMyJIUPOBKY 3aKOHA W 3alHCBIBATH €r0  MaTeMaTUYeCKOe

BBIPAXKEHUE

1.6

00BSCHATh (PU3UYECKHE MPOLECCHl U CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh PUYUHHO-CJICIICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 |
— 2 JIOrMYeCcKuX WLIaroB ¢ MOMOUIb0 1 — 2 W3y4YeHHBIX CBOWCTBA

bu3nvecKux ABIEHUH, (PU3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH

1.7

pelaTrb pacuéTHbie 3aAaud B 2 — 3 ACHCTBHS, UCHOJB3Ys 3aKOHBI U
(bopMyIibl, CBs3BIBANOIINE (PH3UUECKHE BEIMYMHBI. HA OCHOBE aHAIHM3A
YCJIOBUS 3a7a41 3aMUCBIBATH KPATKOE YCJIOBHE, BBISBJISATH HEJOCTATOK
TOaHHBIX JJIs1 PEUIeHHs 3a]add, BbIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXOIMUMBIE Uil €€ pEIIeHUs, MPOBOAUTH PACUETBl U CPABHUBATH
NOJIy4YeHHOE 3Ha4ueHHe (U3MUYECKOW BEJNUYMHBI C W3BECTHBIMHU

JaHHBIMHA

1.8

pacrio3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PELIUTh MPH MOMOIIH
(U3NIECKUX METOIOB, HCIIOJIB3Ysl ONHCAHUE HCCIICIOBAHNS, BBIICISATh
MIPOBEPSIEMOE MPEAIONOKEHNE, OLCHUBATh IPABUIBHOCTL MOPSAAKA

MPOBCACHUA UCCIIECNOBAHMsA, NCJIaTh BBIBOABI

1.9

MPOBOANTH OMBITHI MO HAOMIOACHUIO (UINYECKUX SIBJICHUA WIH
¢usnueckux  CBOHCTB  Tel.  (OpPMYJIHpPOBATH  MPOBEPsiEMbIE

NPEANOJOXKEeH!s,, coOUpaTh  YCTAHOBKY M3  MPEIJIOXKEHHOTO




00OpyIOBaHUs, OMUCHIBATH X0 OMBITa U (POPMYJINPOBATH BBIBOABI

10

BBIMIOJIHATE MPsAMbIE HU3MEPEHUs C HCMOJb30BAHUEM aHAJIOTOBBIX
npuOOPOB U AATYMKOB (PU3MYECKHUX BEJINYHH, CPABHUBATH PE3YJIbTATHI

U3MepEeHUul ¢ y4ETOM 3aJaHHOH aOCOMIOTHOM MOTPEITHOCTH

11

NPOBOIUTH  HMCCIENOBAaHME  3aBHCUMOCTH  OAHOH  (U3NYECKOH
BEJIMYUHBI OT JPYroil C UCHOJBb30BAHUEM MPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH
U3MEPEHHUs, Cclenys  MPeMJIOKEHHOMY  IUIaHy,  (UKCHPOBATh
Pe3yJIbTaThl MOJYYEHHOW 3aBHCHMOCTH B BHAE TaONMHUL U rpadUKOB,

ACJIATh BBIBOABI IO PE3YJIbTaTaM UCCICIOBAHUA

12

NPOBOOUTH  KOCBEHHBIE  H3MEPEHHMs  (PU3UUECKUX  BEJIHYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss NPEeNJIOKEHHOM MHCTPYKLMH, M BBMMUCIHATH 3HAYCHHE

BEJINYHHBI

13

coOmonare TmpaBmwia TEXHUKH Oe3omacHOCTH Tipu  pabore ¢

J1a0opaTopHBIM 000pyIOBAHHEM

14

XapaKTepU30BaTh MNPHUHLMUIBI ACHCTBUS M3yYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPONCTB C ONOPOHM HA MX OIMUCAHUSA, HUCIOJb3Ys
3HaHHUS O CBOWCTBaX (PU3MYECKHX SIBJIEHHH U HEOOXOIMMbIE

¢dusnyeckne 3aKOHOMEPHOCTH

15

pacCno3HaBaTb MPOCTBIC TCXHUYCCKUE yCT‘pOfICTBa U HU3MCPUTCIIbHBIC
HpI/I60pr no CxemMaM MU CXEMATUYHBbIM PUCYHKaM, COCTAaBJIATb CXCMbI
SJICKTPUICCKUX LIeHeﬁ C MNOCICOAOBATCIIBHBIM MW MapaJlJICJIbHbIM
COCAMHCHUEM JJIEMECHTOB, pa3jin4vas YCJIOBHBIC 0003HaYEHHS

3JIEMEHTOB HJIEKTPUYECKUX LIeTIeH

16

NPUBOAUTH TPUMEPHl (HAXOAWTb HHOPMAIMIO O MpPHMEPax)
MPAaKTUYECKOTO UCTOJIb30BAHUS (PU3MUECKIX 3HAHHUH B MMOBCETHEBHOMN
u3Hu s obecrieyennst  OesomacHOCTH Tpu  oOpaiieHuu ¢
npubopaMu M TEXHUYECKIMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOMIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPY KaIOLIeH cpene

17

OCYLIECTBIIATh MOUCK MHPOPMALNN (PU3NIECKOTO CONEPIKAHHS B CETH
HutepHer, Ha OCHOBE HMEKOINMXCS 3HAHUN U NYTEM CpPaBHEHUs
TOTIOJIHUTENIbHBIX HCTOYHUKOB BBIACISATH HH(POPMALHUIO, KOTOpas

SIBJIIETCSI POTUBOPEUNBON MM MOXKET OBITh HEAOCTOBEPHOM

18

HUCIOJIb30BaTh IPU  BBINIOJHCHUHA yLIe6HbIX SaI[aHI/Iﬁ HAay4YHO-




NOMYJISIPHYIO JINTEPATypy (PU3NUIECKOTO COMAEpPKAHMSA, CIIPABOYHBIE
MaTepuaibl, pecypcbl cetn MHrepHer, Biagerb NpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Npeodpa3oBaHus WHPOPMAIMU U3 OTHOHN

3HAKOBOW CHCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHNS,
obobmas mHpOpPMAINIO W3 HECKOJbKHX HCTOYHUKOB (PUIUUYECKOTO
COIEpKaHMUsA, B TOM HYHCJIE NyONIUYHO NPENCTABIATH PE3YJIbTAThI
IPOEKTHONH MJIM HCCIEeNOBATENbCKON JEATEIbHOCTH, IIPU  3TOM
IrPaMOTHO HCIOJB30BAaTh M3YYEHHBIN MNOHATUHHBIA anmapar Kypca

(U3MKH, COMPOBOKAATDH BHICTYIUICHHE MPE3eHTALINEH

1.20

NPU BBIMOJIHEHHH YYEOHBIX MPOEKTOB M HCCIENOBAHHUHA (PU3NIECKUX
NPOILIECCOB PacHpeneysiTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTABJIEHHBIMU  33Ja4aMM, CIEAUTb 34 BBINOJHEHUWEM IUIaHA

OEWCTBU U KOPPEKTUPOBATb  €ro 4JIeKBATHO  OLICHUBATH

2
COOCTBEHHBII BKJIagA B  ACATCIBHOCTHL  TI'PYIIIIbI, BBICTPANBATDb
KOMMYHUKAaTHBHOC BSaHMOHeﬁCTBHe, MPOABJIAA I'OTOBHOCTDb

pazpemaTb KOHPIHKTHI

9 KVIACC

Kon
NMpPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE PE3YJbTATEI 0CBOEHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIMOJIb30BATh U3YYCHHBIC ITOHATHSA

1.2

pa3jiniaTh ABJIEHUA TI0 ONHUCAHHUIO HX XapPaKTEPHBIX CBOIWCTB M Ha

OCHOBC OTIbITOB, JEMOHCTPUPYIOLIHUX JaHHOE (I)I/ISI/ILIGCKOG SABJICHUEC

1.3

pacrio3HaBaTh NPOSIBJIEHHE W3YYCHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaroIleM MHpe, B TOM 4Hcie (PU3NYECKUE SIBIICHHUS B MPUPOJE,
IPU 3TOM MEPEBOANTDH MPAKTHUYECKYIO 3a/1a4y B Y4e€OHYIO, BBIACISTH

CYIIECTBEHHbBIE CBONCTBA (MPU3HAKH) (PU3HUECKHUX SBJICHUIN

1.4

ONHCHIBATL M3yYEHHBIE CBOHCTBA Ten M (PU3MUECKHE SIBJICHUS,
UCTIONB3Ysl (PU3NYECKUE BEJIMYUHBI, TPH OMNHCAHWU MPABUIIBHO
TPaKTOBaTh  (PM3MUECKUII  CMBICH  HCIIOJNB3YEMBIX  BEJUYUH,
0003HaueHNs U eAUHULB! (PH3HMUECKUX BEIMYUH, HAXOAUTb (POPMYJIBI,

CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEIHMUYHMHY C  JIPYTUMH




BEIMYMHAMH, CTPOUTh  TpaduKd  M3YUYEHHBIX  3aBHCUMOCTEH

(U3HUECKUX BEIUYUH

L5

XapaKTepU30BaTh CBOWCTBA Tei, (Pr3WdecKkue SBJICHUS U TPOLECCHI,
WCTOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IMPU OSTOM JaBaTb CJIOBECHYIO
(GOpMyJIUPOBKY 3aKOHA W 3alHCBIBATH €r0  MaTeMaTUYeCKOe

BBIPAXKEHUE

1.6

00BSCHATh (PU3UYECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsSICHEHUE W3 2
— 3 JIOrM4YecKux WLIaroB C MOMOLIBI0 2 — 3 M3YyYE€HHBIX CBOWCTBA

bu3nUecKux sABIEHUH, (PU3NIECKUX 3aKOHA WJIN 3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3afaud (OMHUpAIOIIUecs] Ha cucTeMy u3 2 — 3
yYPaBHEHMI), HCIONB3yst 3aKOHbI W (POPMYJbL,  CBS3BIBAIOIINE
¢usnyeckue BENMUMHBI. HAa OCHOBE AaHAJIM3a YCIOBHS 3aJa4d
3aUChIBATh KPAaTKOE€ VCIOBHE, BBIABIATH HENOCTAIOINE WM
U30BITOYHBIE AaHHBIC, BEIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOIMMBbIE
IUI PEIleHHUs, MPOBOAUTH PACUYEThl M OLICHUBATH PEATUCTHYHOCTH

MOJIY4€HHOTO 3HaYeHHsT (PU3NIECKON BETUUHHBI

1.8

pacnosHaBaTh MpOOJIEMBbl, KOTOPbIE MOXHO pPELINTh TMPH MOMOLIH
(bM3uUeCKUX METOIOB, UCIOJNB3YS ONMCAHUE MCCIICNOBAHUS, BBIACIATDH
MPOBEPSEMOE TMPEANONIOKEHNE, OLIEHUBATb MPABUIBHOCTb MOpPsAKA
MPOBEACHUSI MCCIENOBaHUs, JAeNaTb BbIBOABL, HMHTEPNPETHPOBATH

pe3yJIbTaThl HAOTFOASHUH U OTBITOB

1.9

NPOBOAUTH OMBITBl MO HAOMIOACHUIO (U3HUYECKHX SIBICHUN WM
(U3HYECKIX CBOWCTB TEJ: CAMOCTOSITENIHO COOMpaTh YCTAHOBKY M3
u30bITOYHOrO Habopa 0OOpPyIOBaHMS, OMUCBHIBATH XOJA OIBITA U €ro

pe3yabTaThl, (POPMYIHPOBATH BBIBOBI

1.10

NPOBOIUTH MPU HEOOXOAMMOCTH CEPHI0 MPSIMBIX HU3MEPEHHH,
ompenenss CpedHee 3HAUYCHHE H3MepseMOol BequduHbl ((POKycHOE
paccrosiHue coOuparomel JHH3bI), OOOCHOBBIBATH BHIOOP criocoba

u3MepeHus (M3MEepPUTEIHHOTO Mprdopa)

1.11

NPOBOIUTH HCCIENOBAHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYUH C
HCIOJIb30BaHHEM TPSAMBIX U3MEPEHUH: MIaHUPOBAaTb HCCIENOBAHUE,
CaMOCTOSITEIbHO COOHMpaTh YCTaHOBKY, (PHKCHPOBaTh pPE3yJbTATHI

HOHy‘{eHHOfI 3aBUCUMOCTH (I)I/ISI/ILIGCKI/IX BEJINYHNH B BHAC Ta6.]'II/ILII/I




Fpa(l)I/IKOB, ACJIATh BbIBOJAbBI IO PE3YJIbTaTaM HUCCICAOBAHUA

12

NPOBOJUTH  KOCBEHHBIE  HU3MEPEHHMs  (PU3UUECKUX  BEJIHYUH:
TUTAHUPOBATh U3MEPEHHs], COOMPaTh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY
U BBINOJHATH W3MEPEHHMs], Clenys MNPeIJIOKEHHOW HWHCTPYKLHH,
BBIYUCJIATD 3HAYEHHUE BEJIMYMHBI W AQHAJIU3UPOBATh IOJIyYECHHbIE

PEe3YAbTATHI C YUETOM 3aJAHHON MOTPEIIHOCTH U3MEPEHUI

13

coOmonarh TMpaBmwia TEXHUKH Oe3omacHOCTH Tipu  pabore ¢

J1a0opaTopHBIM 000pyIOBAHHEM

14

pa3nu4yaTh OCHOBHBIE NMPU3HAKH HM3YYEHHBIX (PH3MUECKUX MOJIENeH:
MaTepHabHasi TOUYKa, aOCOMFOTHO TBEPAOE TEJIO, TOUSUHBIH UCTOYHHUK
CBETa, Jly4, TOHKas JIMH3a, IUIaHETapHas MOJENb aTOMa, HYKJIOHHas

MOJAECJIb aTOMHOIO Aapa

15

XapaKTepU30BaTh MNPUHLMUIBI ACHCTBUS M3YyUYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOHM HA MX OINUCAHHS, HUCIOJb3Ys
3HaHHUS O CBOWCTBaX (PU3MYECKHX SIBJIEHHH U HEOOXOIMMbIe

¢dusnyeckne 3aKOHOMEPHOCTH

16

UCMOJIb30BAaThb CXEMbl W CXEMAaTUYHbIE PUCYHKH HM3YYE€HHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTENBHBIX npubopoB 51
TEXHOJIOTUYECKHX TPOIECCOB MPHU PEIIeHHH y4eOHO-TPAKTUYECKUX
3a/1a4, ONTHYECKHUE CXEMbI Uil TIOCTPOCHUST N300paskeHUI B TUIOCKOM

3epKajie U coOuparoLIeil JInH3e

17

NPUBOAUTH TPUMEPHl (HAXOAWTb HHOPMAIMIO O MPHUMEPax)
MPAaKTUYECKOTO UCIOJIb30BAHNS (PU3MUECKUX 3HAHUH B MOBCEIHEBHOMN
Ku3HH s obecrieyeHuss 0e30macHOCTH Tpu  oOpaiieHuu ¢
npubopaMu M TEXHUYECKIMH YCTPOMCTBAMH, COXPAHEHUS 30POBbs U

COOIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEJICHHS B OKPYJKaIOLIeH cpene

18

OCYILIECTBIIATh MOMCK MHPOPMALNN (PU3NIECKOTO CONEPIKAHHS B CETH
WnTepHeTr, camocToATeNbHO (QOPMYyNUpPYs TMOWCKOBBIA  3ampoc,
HAaXOAWUTb MyTH  ONPEAENEeHHsT  AOCTOBEPHOCTH  MOJyYEHHOU
UHpOpPMALIMYM HAa OCHOBE HMMEIOIIUXCS 3HAHUH M JIOTIOJHUTENbHBIX

HCTOYHHUKOB

19

UCTIOJIb30BAaTh MPU  BBLIMIOJHEHUHM YYe€OHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (HPU3HUUECKOrO COMEpIKaHHs, CIPABOYHBIC
Marepuaibl, pecypcel cetu MHTepHeT, BiIaAeTh NpUEMaMH

KOHCIIEKTUPOBAHUs TeKCTa, npeodpa3oBaHus WHPOPMAIMU U3 OTHOHN




3HAKOBOW CHCTEMBI B APYTYIO

1.20

co37aBaTh COOCTBEHHBbIC NHUCbMEHHBIE M YCTHBIE COOOINEHUsS Ha
OCHOBe WH(POPMALMKU M3 HECKOJbKHX HCTOYHHKOB (PH3UYECKOro
conepskaHus, MyOJMYHO TPEACTABIISITh PEe3YJbTaThl MPOSKTHOW WM
UCCJIENOBATENbCKON  JEATEJIbHOCTH, Npu  3TOM  TPaAMOTHO
WCIOJIb30BAaTh N3YUEHHBbIN NOHATUHHBIN annapaT U3y4aeMoro pasiena
(U3NKU H COMPOBOXKIATH BBICTYIJICHHE TNPE3eHTAlUed ¢ Y4ETOM

0CcoOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

MPY BBITIOJIHEHUU YY€OHBIX MPOEKTOB M UCCICNOBAHUN (PU3UIECKIX
MPOILIECCOB pacHpeneysiTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTABJIEHHBIMU  33a/Ja4aMi, CJAEAUTh 3a BBINOJHEHUEM IUIaHa
NEWCTBUH U KOPPEKTUPOBaTb  €ro, aaeKBaTHO  OLICHUBATb
COOCTBEHHBI BKJIaZl B JESTENIbHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aMMOJECICTBUE, MpOsIBJIsAsI ~ TOTOBHOCTH

pa3peratb KOHPJIUKTHI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUSA

7 KIIACC

Kon
pa3aena

Kon
3JIEeMEHTA

IIposepsiembie 3J1eMEHTBI COAEPKAHUSA

®U3UKA U EE POJIb B TIO3HAHWUM OKPYKAIOIIEIO MUPA

1.1

®usuka — Hayka O mnpupone. ABAEHHUS NPUPOIBL
@usnyeckue SBJICHHS. MEXaHUYECKHE, TEeIUIOBBIEC,

SJICKTPUICCKUEC, MATIHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

dusuueckue BeNMUUMHBL  M3MmepeHune  (U3NIECKUX
BenuuuH.  Dusmueckue  npubopsl.  IlorpemHocTsb

u3MepeHnil. MexxayHapoaHas CUCTEMAa €IUHULL

1.3

EcTtecTBeHHOHAy4YHBINT METON MO3HAHHA: HaOIOIEHHE,
MOCTAHOBKAa HAYYHOIO BOIPOCA, BBIABH)KEHHE THIIOTES,
SKCIEPUMEHT MO TMPOBEPKE THUIOTE3, OOBSCHEHHE

HaOJIFOIAEMOr0 SABJICHUS

1.4

Omnmcanne GpU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENEH

L5

[IpakTrueckue padoThI:

#HH#Par###l3mepenne pacCTOSHUN.
#Hi#Par#i#3smepennie 00béMa JKUAKOCTH U TBEPAOTO
Tena.

#i#HPar###OnpeneneHue pasMepoB MaJIbIX Tell.
#iHPari##3smepeHue  TemmepaTypel TPU  TTOMOIIHU

JKUJKOCTHOT'O TEPMOMETPA U AaTUYHKA TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJAEHHA O CTPOEHHMHU BEIIIECTBA

2.1

##Par###CTpoeHne BemecTBa: aTOMbI U MOJICKYJIbI, UX
pasmepel.  OmbBITBL,  JOKAa3bIBAOIIHE  TUCKPETHOE

CTPOCHUEC BEIICCTBA

22

#iHPar###|piokenne  uactun  BemectBa.  CBs3b
CKOPOCTH  OBW)KEHHSI HYaCTUI[ C  TEMIepaTypoil.

BpoyHoBckoe nmkenne, tuppy3us

23

BSaHMOHeﬁCTBHe HaCTUL BECIICCTBA. MIPUTSKECHUE U

OTTAJIKUBAHUC




#H#Par## ArperatHple COCTOSIHUSL BEIECTBA. CTPOCHHE

ra3oB, *XKUIKOCTeH W TBEPABIX (KPUCTALUTMUECKUX) Tl

24 B3anmocBs3p Mexay CBOWCTBAMHM BEIECTB B PAa3HBIX
arperaTHbIX COCTOSTHUSIX M WX aTOMHO-MOJIEKYJISIPHBIM
CTpOEHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTrueckue padoThI:
##HHPar###0nenka nuaMeTpa atoMa METOAOM pPsiioB (C
UCTIOJIb30BaHNEM (poTorpaduii).

2.6 #HHPar###0nbITel TO  HAONMIOAEHUIO  TETJIOBOTO

pacUINpEHHsi ra3os.
#H#HPar###OnbITel 0 OOHApY)KEHUIO JACHUCTBUS  CHII

MOJIEKYJIIPHOTO NPUTSKEHUS

JIBDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanuveckoe IBUKECHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBIKECHHE
#H#Par###CropocTb. Cpennss CKOPOCTb npu
3.2 HEPaBHOMEPHOM IBMKEHHH. Pacuyér nmytu U BpemeHu
IOBUKEHUS
SBnenne uHepuuu. 3akoH uHepuuu. BzaumonelicTsue
33 TeJl KaK NMPUYMHA U3MEHEHUs] CKOPOCTH IBMXKCHHS TeJl.
Macca kak Mepa HHEPTHOCTH TeJa
34 #i#Par### lnotHocTe  BemecTBa. CBs3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00BbEMa BEIECTBA
3.5 Cuna xak xapakTepUCTHKa B3aUMOAEHCTBUS Te
6 Cuna ynpyroctu u 3akoH I['yka. M3mepenue cunbl c
' MOMOILBK AUHAMOMETPA
37 #Hi#Par##IBnenne tarotenns u cuna Tsokectn. Cua
' TsDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocte
33 Cuna Ttpenus. TpeHue CKONbXKEHUS U TPEHUE MOKOSL.
' Tpenue B mpupoae U TEXHUKE
39 ##HPar###CroxkeHrie CHUJ, HANpPaBJIEHHBIX 1O OJHOMN
' npsiMoli. PaBHOAENCTBYIOIIAs CUIT
3.10 [IpakTrueckue padoOThI:




OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JBMIKEHUS
(mapuka B OKHUAKOCTH, MOJENIH  SJEKTPUUYECKOTO
aBToMOOWIsT W Tak ganee). OmnpeneieHne cpenHen
CKOPOCTH CKOJIb)KEHHS Opycka WJIM IIapuKa 1o
HAKJIOHHOH mockoctH. OmpeneneHne  IIIOTHOCTH
TBEPIIOTO Tena. OnpbIThl, IEeMOHCTPHUPYIOLIHE
3aBHCHMOCTb pacTsDKeHHs (nedopmaunnu) mpykKUHBI OT
NPUIOKEHHOW Ccuibl.  OTBITBL,  JEMOHCTPHUPYIOLIHE
3aBHUCHMOCTb CHJIBI TPEHHsI CKOJIbXKEHUSI OT Beca Teja U

XapakTepa CONPHUKACAIOLINXCS TOBEPXHOCTEH

Dusnyeckue sIBICHUS B IMIPUPOJE. MPUMEPBI ABMXKEHUS C

3.11 Pa3sNUYHBIMU CKOPOCTSIMM B >KMBOW U HEXXHMBOW MPUPOLE,
NeCTBHIE CUJIbI TPEHUSI B IPUPOAE U TEXHUKE
3.12 TexHuueckue yCTpoHCTBA: JUHAMOMETP, NOAUIUITHUKA
JIABJIEHUE TBEPJIBIX TEJI, JKUIKOCTEM U T'A30B
il Hasnenne tBEpaoro Ttena. CnocoObl yMEHbIIEHUS U
' yBEJIMYEHUs AaBIE€HUs
40 JaBneHue raza. 3aBHCUMOCTb JaBJICHUS ra3a OT 00béMa,
' TeMIIepaTypbl
43 Ilepenaya naBneHus TBEPABIMU TeJaMH, KMIKOCTSIMHU U
' raszamu. 3akoH [lackans. [IHeBMaTH4ecke MalluHbI
3aBHCHUMOCTb  JaBJIEHUS] JKUAKOCTH OT  TIIyOWHBI.
4.4 Iuppocraruueckuii mapanoke. Coolmaromuecs: CoCyabl.
I'mppaBanueckne MeXaHU3MBI
Atmocdepa 3emun u armocdepHoe naienue. [IpruuHb!
45 CYLIECTBOBAHUSl BO3AYIIHOW o0onouku 3emun. OmbiT
' Toppudennu. 3aBUCUMOCTD aTMOC(HEPHOTO NaBJIECHUS OT
BBICOTBI HaJl YyPOBHEM MODsI
16 Usmepenne armocdepHoro pasneHus. llpuGopsr s
' U3MEPEHHUs1 aTMOC(EPHOTO AaBICHHUS
JleficTBue KUOKOCTH M rasa Ha MNOTPY>KEHHOE B HUX
4.7 Teno. BerTankuBaromasi (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue Ten. BoznyxomnaBanue




4.9

[IpakTrueckue padoThI:

Hccnenosanne 3aBUCHMOCTH Beca Tejla B BOAE OT
o0péMa TOrpyKEHHOH B JKHOKOCTb YaCTH TeJa.
OrnpeneneHne BBITAIKUBAOLIEH CUJTBL, IEHCTBYIOIIEH Ha
TEJNO, TNOTpPy>k€HHOE B  XKUAKOCTb.  lIposepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, OEHCTBYIOLIEH
Ha TeNO0 B JKUAKOCTH, OT Macchl Tena. OnbITh,
JEMOHCTPUPYIOLINE  3aBHCUMOCTb  BBITAJIKHUBAOLIEH
CHJIBI, AEWCTBYIOLIEH Ha TEJO B JKHIKOCTH, OT 00BEMa
MOTPY>KEHHOW B JKMIKOCTb YaCTH Teja U OT INIOTHOCTHU
JKUJKOCTH. Konctpyuposanue  apeomerpa WU
KOHCTPYUpPOBaHME  JIOAKH U OINpedeneHue  eé

rpy30nOaAbEMHOCTH

4.10

@usnyeckue  SBJEHHS B IPUPOJE: BJIUSIHUE
aTMoc(epHOTO MaBJeHHs Ha )KUBOHM OpPTaHU3M, TUIABAHUE

pBIO

4.11

TexHuueckne ycTpPOWCTBA: COOOMIAIOIIMECS COCYIBbI,
YCTPOWCTBO  BOJOIPOBOMA, THUAPABIMYECKHIA Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIITHOCTb, DHEPTUA

5.1 Mexannueckasi padota
52 MexaHn4eckast MOLHOCTb
53 IIpocTeie MexaHU3MBL: pblyar, OJIOK, HAaKJIOHHAs
' riockocTs. [IpaBuno paBHOBecHsl prlyara
54 IIpumeneHue npasmia paBHOBECHS pbluara K OJIOKy
«3omoroe  mpaBmwio» — MexaHukd.  KosdounmeHt
55 MOJIE3HOTO NEeNCTBUSA MEXaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY H TEXHUKE
5.6 ITorenumanbHas SHEPrUM Tena, MOAHITOrO Haja 3eMien
5.7 Kunernueckas sHeprus
53 IlonHast MexaHudeckass SHeprus. 3aKOH HU3MEHEHMs U
' COXPaHEHUs MEXaHUUECKOH 3Hepruu
59 [IpakTrueckue padoOThI:




#Hi#Par###Onpenenenne pabOThl CHIIBI TPEHUS TPU
PaBHOMEPHOM [BMXXEHMM Tella [0 TOPU30HTAIBbHOMN
nosepxHoctu. HMcecnenosanue yciaoBUH  PaBHOBECHS
peruara. HMsmepenmne KIIJI HakJIOHHONW MJIOCKOCTH.

H3yueHne 3akoHa COXpaHEHUs MEXaHUUECKOW SHEPTUH

dusnyueckre sBJIEHHUS B npupoaec:. pblHaru B TEIC

5.10
4eJI0BeKa
TexHuueckue yCTPOMCTBA. pblyar, MNOABUXKHBIA U
5.11 HETIO/IBIIKHBIN OJIOKM, HAKJIOHHASI TUIOCKOCTh, MPOCThIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMble 371€MEHTDI COAEPKAHUS
pasaena 3JIEMEHTA
TEIIJIOBBIE ABJIEHUA
OcCHOBHBIE TOJIOKEHUS]  MOJIEKYJISIPHO-KHHETUYECKON
61 TEOpUU CTPOEHMs Bewmecrsa. Macca U pasMmepsl
' Mosiekysl.  OmbITBl, NOATBEP)KIAOLINE  OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIAPHOKHHETUYECKON TEOPUHU
Mopenu  TBEPOOro, JKHAKOTO M Ta3000pa3HOro
6.2 cocTostHMH BemecTBa. Kpucrammdeckue U amopgHBIe
Tena
OOmbsicHEeHHEe CBOWCTB T'a30B, JKUIAKOCTEH M TBEPABIX TEJ
6 6.3 HAa OCHOBE TMOJIOKEHHH MOJIEKYJISIPHOKHHETHYECKON
TEOpUHU
6.4 CMauuBaHue U KaNWUISPHbIE SIBJICHUS
6.5 TemnoBoe paclIMpeHHe U CxKaTUE
66 Temnepatypa. CBsA3p TeMmIepaTrypbl CO CKOPOCTbIO
' TEIUIOBOTO ABUKEHUS YaCTHULL
67 Baytpennsist sneprus. CriocoObl NI3MEHEHUST BHYTPEHHEH
' SHEPIrHUH: TEIUIoNepenada U COBEpILIeHHE pabOoThI
6.8 Bunapl Temonepenayu: TEMIONPOBOJHOCTb, KOHBEKLMS,




U3Jy4eHue

KonuuectBO  TEILIOTHI VnenoHass  TEILIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEIUIOBOTO Oalanca
611 IInaBnenue u oTBepAeBaHNE KPUCTAIIMUECKUX BELIECTB.
. VY nenbHas TENI0TAa MJIABJIEHUS
[TapoobpasoBanne u  koHAeHcauus.  cmapenwue.
612 Kunenne. VYaenbHas  Temora  napooOpa3oBaHUS.
' 3aBHCUMOCTb TEMITEPATYPbl KHIIEHUSI OT aTMOC(HEPHOro
JaBJICHUSI
6.13 BrnaxHocTh Bo3ayxa
6.14 OHeprus TOIUIMBA. Y AeJbHAS TEIIOTa CrOpaHus
[Ipuruumer  pabotel  TemaoBbix  asuraresned  KIIJ
6.15 TEIUIOBOTO ABHUraress. TernoBble OBUraTeaud W 3aluTa
OKpY’Karolen cpenbl
3aKOH COXpaHEHUs U NpPeBpalleHNs SHEPTruU B TEIUIOBBIX
6.16
nmporeccax
[IpakTrueckue padoThI:
#HHPar###OnbITbl 0 OOHAPY)KEHUIO NEHCTBHUA  CHII
MOJIEKYJIIPHOTO TPUTSKEHUS.
#HHPar###OnbITBl 110 BBIPAIUBAHUIO  KPUCTAJUIOB
MOBAPEHHOM COJIM WJIH caxapa.
#H#HPar####OnbITbel 1m0 HAONMIONEGHUIO  TEIJIOBOTO
617 paclIipeHusi ra30B, )KUIKOCTEN U TBEPABIX Tel.

#Hi#Par###Onpenenenue naBieHUs] BO3AyXa B OaJioHe
HITPUIIA.

#HHHPar###OnbITh, TEMOHCTPHPYIOIIHE 3aBUCUMOCTD
TaBJIEHUs] BO3[yXa OT €ro oObéMa M HarpeBaHusl WM
OXJIQKIEHUS.

#Hi#Par###] IpoBepka rUMOTE3bl JIMHEHHON 3aBHCUMOCTH

JUIMHBI  CTOJIOMKA KUAKOCTH B TEPMOMETPUYECKOU




TpyOKe OT TeMIepaTypshl.

#iHPar##Habmonenue U3MEHEHUS BHYTPEHHEH
SHEPTrUU Tejla B Pe3ysIbTaTe TeIJionepenadu u padoThI
BHEITHUX CHIL

#i#HPar###ccnenoBanue sIBIEHUs TeIUIOOOMEHa TpH
CMEIIMBAHUM XOJOAHOMN U ropsiuei BOJBIL.
#i#HPari##Onpenenenue KOJINYECTBA TEMIOTHI,
MOJIyYEHHOTO BOJIOW MpPH TEIJIOOOMEHEe C HarpeThbiM
METATUYECKUM LIFJTHHAPOM.

#Hi#Par###Onpenenenne  ynenbHOH — TEIUIOEMKOCTH
BEIIECTBA.

#i#HPar### ccnenoBanue mporecca HCIapeHws..
#Hi#Par###OnpeneneHne  OTHOCHUTENIbHOW  BIAKHOCTH
BO3/yXa.

##HHPar###OnpeneneHue yaenbHOW TETUIOTHI IJIABICHHUS

JibJa.

6.18

@usnyeckue SBJACHUS B NOPUPOAE. IMOBEPXHOCTHOE
HATAXKCHUE W KANWJUIAPHBIC ABJICHUA B TIPHUPOAC,
KpUCTAJUTBI B Tipupose, u3nydenne CoJHIA, 3aMep3aHue
BOZOEMOB, MOpCKHe Opu3bl; 0Opa3oBaHKE POCHI, TYMAaHa,

WHEsI, CHera.

6.19

TexHnuueckue  yCTPONCTBA:  KANWLISAPBL,  IMPUMEPHI
WCIIOJIb30BAaHNUsl KPUCTAJJIOB, >KUIKOCTHBI TEPMOMETP,
JaTYMK TEMIEPaTypbl, TEPMOC, CHUCTEMa OTOIJIEHUS
IOMOB, THUTPOMETPBI, TMCHUXPOMETP, MapoBas TypOHHA,

ABUTATECJIb BHYTPEHHETO CrOpaHusl.

OJIEKTPUUECKHE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Ten. JlBa poaa 3JeKTpUUeCKUX 3apsiioB
BsaumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBUCHMOCTD CHJIBI B3aUMOJACHCTBUS 3apPSLKEHHBIX TEJN OT
BEJTMUUHBI 3aPs0B M PACCTOSHHUS MEXK/Ty TeJIaMH )

73 OnexTtpudeckoe noje. Hanps:k€HHOCTb 37€KTPUUECKOTO

noys. IIpyHOMn Cynepnos3uiuu 3JIEKTPUUYECKHUX MOJen




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu snexTpuueckux 3apsfoB. DJeMEHTapHBIN

7.4 snexTpudeckuil 3apsa. Ctpoenue aroma. IIpoBogHuky u
OUBJIEKTPUKU
7.5 3aKOH COXpaHEHUs 3JIEKTPUIECKOTO 3apsiaa
76 ONeKTpuueckuii  TOK.  YCJIOBUS  CyILECTBOBAHMUS
' 3JIEKTpUHECKOTO Toka. MCTOUHMKH MOCTOSIHHOTO TOKA
JericTBus SJIEKTPUIECKOTO TOKa (Terosoe,
7.7 XAMHYECKOE, MArHUTHOE). OJIeKTPHUUECKHH TOK B
JKUIKOCTSX U ra3ax
. Onextpuueckass uenb. Cuna TOKa. DJEKTpUUECKOe
' HaIpPsKEHNE
- ComnpoTusieHue MPOBOAHUKA. YnenvHOE
' COIIPOTUBJICHHUE BEILECTBA
7.10 3axon Oma J1s y9acTKa LernH
_ IlocnenoBatenbHOE M MapajuieIbHOE  COECIUHEHHE
' MTPOBOJTHUKOB
PaGota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxxoynsa — Jlenua
713 DnexTpuveckue Ienu U MOTPEOUTENn SJIEKTPUUECKOM
' sHepruu B ObiTy. KopoTkoe 3ambIkaHue
ITocTosiHHble MarHuThl. B3anmopeicTBHe MNOCTOSHHBIX
7.14
MAarHuTOB
715 MarnutHoe mone. MarHutHoe mnoje 3eMiIM U €ero
' 3HaueHue AJIs KU3HU Ha 3emiie
716 OmnbiT Dpcrena. MarHuTHOE TMOJIE 3JIEKTPUUECKOTO TOKA.
' IIpuMeHeHne 31eKTPOMarHUTOB B TEXHUKE
JlelicTB€ MArHUTHOTO MOJSl HAa MPOBOJHUK C TOKOM.
717 DNeKTpoJBUraTeNb MOCTOSHHOrO Toka. Mcnonb3oBaHue
. 3JIEKTPOABUraTeNedl B TEXHUYECKUX YCTPONCTBAX M Ha
TpaHCIOPTE
7.18 Omneitel @apanes.  SIBneHue  3JE€KTPOMarHUTHOMN




nHaykuuu. Ilpasuno Jlenna

DJIEKTpOreHepaTop. CriocoOwr MOJTyYCHUST
7.19 3JIEKTPUYECKON SHEPTHUN. DJNEeKTPOCTAHLIUN Ha

BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTHH

[IpakTryeckue padoOThI:

OmbIThl IO HAOIOACHUIO 3JICKTPU3ALUN TEJl UHIYKIIHeH

U TIPU CONMMPUKOCHOBEHUH.

HccnenoBanne OelCTBUS BJIEKTPUUECKOTO TIOJNS  HA

MPOBOJIHUKH U TU3JICKTPUKH.

COopka u mpoBepka pabOThI 3JIEKTPUYECKON LIeNH

MIOCTOSIHHOTO TOKA.

HsmepeHue u peryiupoBaHue CUIIbI TOKA.

Hsmepenue u peryupoBaHie HAPSKEHMUS.

Hccnenosanne 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT CONMPOTHUBJIEHUs PE3UCTOpPA U HAIPSDKEHUS

Ha pe3ucTope.

OnbITH, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD

3JIEKTPUYECKOTO COINPOTUBJIEHUS IMPOBOAHHKA OT €ro
7.20 IUTAHBI, TIJIOIAAN MONEPEYHOrO CEYEHUS U MaTepuana.

IIpoBepka mpaBWIa CJIOKEHUS HAINpPSDKEHUN  MpU
MOC/IEZIOBATEIbHOM ~ COEIMHEHHUH JBYX pEe3UCTOPOB.
IIpoBepka mpaBuna AJisi CUJIBI TOKA MPU MapajlJIETbHOM
coequHeHWH  pesuctopoB.  OmpeneneHune  pabOTHI
SJIEKTPUYECKOTO TOKAa, UAYILEro uepe3 Pe3UcTop.
OrmpeneneHue  MOLIHOCTH  3JIEKTPUYECKOTO  TOKQ,
BBIZIENIIEMON Ha pe3uctope. Mccnenopanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO 4Yepe3 JIAMIIOUKY, OT HAaNpPsDKCHHs
Ha Her. Onpenenenne KI1/] narpesarens. UccnenoBanue
MAarHuTHOI'O BSaHMOHeﬁCTBHH IIOCTOAHHBIX MAar"HuToOB.
I/IsyquI/Ie MAarduTHOIO IMOJisA NOCTOAHHBIX MAIrHUTOB IPHU
ux oOpenuHeHMn w  pazneneHun. VMccnemoBaHue
JOEHCTBUSI HJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OmbITEI,  IEMOHCTPUPYIOLIWE  3aBUCHUMOCTb  CHUIBI




BSaHMOHeﬁCTBHﬂ KaTylIKH ¢ TOKOM U MarHuTa OT CHUJIbI
TOKa W HallpaBJICHHUA TOKa B KaTyLIKE. I/IsyquI/Ie

HGfICTBPISI MAriuTHOIO IOJiA Ha MPOBOJHUK C TOKOM.

Koucrpyuposanue u A3yUCHUE paboThI
SJIEKTPOJIBUTATES. Hsmepenne KITJ
3JIEKTPOABUTATENBHON YCTaHOBKH. OmnpIThI o

HUCCICOOBAHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIWHA:
HUCCJICOOBAHUC M3MEHEHHI1 3HAYE€HUS H HalpaBJICHUSA

HHAYKITUOHHOI'O TOKa

7.21

Ousnueckue SBJACHUS B MPUPOJE. DJICKTPUUECKHE
sBIeHUss B arMocdepe,  OIEKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE TOJie 3eMiH, Apeid MOII0COoB,
POJIb MAarHUTHOTO TIOJISA JJISl JKU3HU Ha 3eMJle, TOJISIPHOE

CHUAHHE

7.22

TexHu4YecKkue yCTPOWCTBA: BJEKTPOCKOIN, aMmIepMeTp,
BOJIETMETP, PEOCTAT, CUETUHK SJIEKTPUIECKOH SHEPTHUH,
3JIEKTPOOCBETHTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIE
3IEKTPOTIPUOOPHI (mpumepsl), 3JIEKTpUYECKHe
NPEIOXPAHUTEIH, BJEKTPOMArHUT, 3JEKTPOIBUTATEND

MOCTOAHHOI'O TOKA, reHEPATOpP NMOCTOAHHOI'O TOKA

9 KUIACC
Kon
Kon snemenTa IIposepsieMble 31€MEHTBI COACPKAHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
g1 MexaHnueckoe ABH>KEHME. MarepuanbHass TOYKA.
' Cucrema oTcuéTa
o 82 OTHOCHUTEIBPHOCTh MEXaHUYECKOTO JIBMKEHUS
8.3 PaBHOMEpHOE NPAMOIUHENHOE NBUKEHUE
#i#Par###HepaBHOMepHOE MPSIMONMHEHOE BIKEHUE.
8.4 Cpensssss U MIHOBEHHas CKOpPOCTb Tena Ipu

HEPABHOMEPHOM JABH)KEHUU




YckopeHue. PaBHOyCKOpEHHOE MPSIMOJIMHEMHOE

85
IBUXKEHHE
8.6 ##Par###CrobonHoe nanenue. OnbiTe! [ anumnest
#iHPar###PaBHOMEepHOE JNBWKEHUE TIO OKPYKHOCTH.
8.7 ITepron n uvactora obpamenus. JlnHeliHass W yriosas
ckopoctu. LleHTpocTpemMuTenpsHoe yCKOpeHHe
8.8 Ilepselii 3akoH HeroTOHA
8.9 Bropoii 3axon HeroTona
8.10 Tperuit 3akon HeroToHa
8.11 HHHPar###] [puHIMI CyNeprO3UIINH CHIT
8.12 Cuna ynpyrocrtu. 3akoH I'yka
#Hi#Par####Cuna TpeHUs:: Ccuila TPEHHUS] CKOJIBKEHHUS,
513 CHJIa TPEHMsI ITOKOS, IPyTrHe BUIbI TPEHUS
###HPar###Cuna TsKECTH U 3aKOH  BCEMHPHOTO
5.14 TATOTEHHsI. Y CKOPEHHE CBOOOTHOTO TaeHHS
HBuxenne  taHer  Bokpyr  Connma.  Ilepmas
515 KocMuYeckasi ckopocTb. HeBecomMocTs u nneperpysku
PaBrHOBecHe MaTepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
#iHPar###PaBHOBeCHE TBEPIOTO TeNla C 3aKPEIIEHHON
517 OCBIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxkecTn
8.18 Hmnynec Tena. M3menenune nmnyiabca. UMnynbe cuiiel
8.19 3aKOH COXpaHEHUs UMILyJIbCa
8.20 #H#Par###PeakTuBHOE BIKEHNE
821 Mexannueckasi padoTa ¥ MOIIHOCTh
PabGora cun Tspkectw, ympyroctd, TpeHus. CBsi3b
522 SHEPTUH U pabOThI
IloreHuunanbHass 3Heprust Tena, MOAHATOrO  Hax
523 MOBEPXHOCTBHIO 3eMIIH
8.24 ITorenumanbHast SHEPrUs CXKATOU NMPY>KUHBI
#i#Par##Kunernueckass  sHeprus.  Teopema o
82> KUHETUYECKON SHEPrUur
8.26 #HH#HPar###3aKkoH COXpaHEHHsSI MEXaHUIECKOH SHEPTHH




8.27

[Ipakruueckue padoOThI:

OmnpeneneHue CpeaHeil CKOPOCTH CKOJIbXKEHHsI Opycka
WIA JABIKEHUS IDApUKa MO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOPEHHs TeNa MPH PaBHOYCKOPEHHOM
IBW)KEHUH 110 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH NYyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM IBM)KEHUH 0e3 HauaJIbHOW CKOPOCTH.
IIpoBepka THMNOTE3Bl: €CIH IPU PABHOYCKOPEHHOM
IBI)KEHUU O€3 HAudaJbHON CKOPOCTU TMYTH OTHOCSTCS
KaKk psAg  HEYETHBIX YHCETI, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJJUHAKOBBL.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHUS
OT Cujbl HOpMalmbHOrO pasneHus. OrnpeneneHue
ko3 uumenta Tperus ckonbxeHus. OnpeneneHue
KECTKOCTH mpyxuHbl. OmnpeneneHne pabOTbl  CHIIBI
TPeHUsT TP PABHOMEPHOM [BW)KEHHH TeJla IIO0
rOpH3OHTANbHON moBepxHOcTU. OmnpeneneHue padOTHI
CWJIBI  YOPYroCTH  TpU  MoxbéMe  Tpy3a ¢
UCTIOJIB30BAHUEM  HETOABIKHOTO M MOJBHIKHOTO

OJIOKOB

8.28

dusznuecke SBICHUS B npupoac:. NMpUiInBbI U OTJIIUBHI,
JABUKCHUE INIJIAHET ConneuHoi CUCTEMBIL, PCAKTUBHOC

ABUKCHHUE JKUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIHUIOMETP,  OaTYUKU

MOJIOKEHUs], PACCTOSIHUS U YCKOPEHUs, PAKEThI

MEXAHUWYECKHE KOJIEBAHUA 1 BOJIHBI

KonebarenpHoe neukenne. OCHOBHBIE XapaKTEPUCTHKH

> KoJie0aHUH: IepUO/, YacTOTa, AMILIUTY 1A
99 Marematnueckuit 51 MPYKUHHBIN MasITHUKU.
' [IpeBparuenne SHEPrur NpH KOJIeOaTeTbHOM IBUKEHUU
93 3aryxaromme kojeOanus. BbuIHykIneHHBIE KoJeOaHUS.
' Pe3onaHc
Mexanuueckue BOHBL CBOMCTBA MEXaHHMYECKUX BOJIH.
9.4 IIpononpHble W momepedHble BOJIHBL JlIMHA BOJIHBI U

CKOPOCTD €€ pacrnpocTpaHeHus.. MexaHHYeCKHe BOJHBI B




TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKoOCTh 1 BrIcOTa 3ByKa. OTpakeHHe 3ByKa
9.6 Hndpassyk u ynbTpa3Byk
[Ipakruueckue padOThI:
Omnpenenenne 4acToTel M mepuoAa  KojeOaHWi
MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToTel M mepuoAa  KojeOaHWi
NPY>XKUHHOTO MasiTHUKA
57 UccnenoBanne 3aBHCUMOCTH — Tmepuoaa  KoJsieOaHHid
' MOJBELIEHHOT0O K HUTU TIpy3a OT JUJIMHBI HUTH.
UccnenoBanne 3aBHCUMOCTH  Tmepuoaa  KoJsieOaHHi
NPYXKUHHOIO MasiTHUKAa OT Macchl rpysa. lIposepka
HE3aBHCUMOCTHU nepuosa kosiebaHui rpysa,
MOJIBELIEHHOTO K HMUTH, OT MAacChl I'py3a U >KECTKOCTHU
npykuHbL. M3MepeHue yckoperust CBOOOIHOTO MaaeHHsI
duznuyeckue SBJIEHUS B MPUPOAE. BOCIPUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI,
L[yHaMH, 3XO0
90 TexHuueckue yCTPONCTBA: OXOJIOT, WCHOJb30BAHUE

yJIbTPa3ByKa B ObITYy U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I10JIE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

DJEeKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

1ol CBolicTBa 3J1€KTPOMArHUTHBIX BOJIH

10.2 ITkana 31eKTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoaa cseTa. CKOpPOCTb CBeTa.

' BonHOBbIE CBOHCTBA CBETA

[Ipakruueckue padOTHI:

10.4 H3yueHne CBONCTB  3JIEKTPOMATHUTHBIX BOJH C
MOMOIITBI MOOMJTPHOTO TenedoHa
Qdusuueckue SBJICHUS B MPUPOAE. OHOJOrHUYECKOe

10.5 NENCTBHE BUIUMOTO, yIBTPapUOIETOBOTO 51
PEHTIe€HOBCKOTO U3JIy4YE€HHUI

10.6 Texanueckue YCTPOMNCTBA: HCIIOJIL30BAHUE

SJICKTPOMArHUTHBIX BOJIH JJIA COTOBOH CBSI3HU




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas monens ceera. McTounuku ceera
11.2 IIpsimosmHElHOE pacIpOCTPaHEHUE CBETA
13 Otpakenue ceera. [Inockoe 3epkano. 3akOH OTPaKECHUS
' cBeTa
114 [Ipenomnenne cBeTa. 3aKOH TIPEJIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop nydeil B 1uH3E
16 Onrrnueckast cucremMa (oroanmnapara, MHKPOCKOTA H
' TeNecKomna
17 I'maz xax onruyeckas cuctema. bIHM30OPYKOCTH U
' IaJIbHO30PKOCTh
118 Paznoxxenue 6enoro csera B criektp. OnbiTel HetoTOHA.
' CrnoxeHne cieKTpaibHbIX 1BeTOB. [lucnepcus ceera
[Ipakrrueckue padOThI:
#iHPar###ccnenoBanue 3aBUCHMOCTH yria
OTPa’KEHHsI CBETOBOTO JIy4a OT yria MaJeHusI.
#Hi#Par##l3yueHne  XapakTepUCTHK  U300paKeHHs
npeaMeTa B TUIOCKOM 3epKalie.
#iHPar###ccnenoBanue 3aBUCHMOCTH yria
NPEJIOMIICHHSI CBETOBOTO Jiyda OT yrjla MaaeHus Ha
19 IpaHHIE «BO3AYX — CTEKIION.
' #i#Par#i# lonyuenne  n300pakeHUH C  TOMOLIBIO
coOuparoIiei JTUH3BI.
#i#Par###Onpenenenne (QOKYCHOrO pAacCTOSHUS U
ONTUYECKOHN CHUITbI COOMpPArOIe JINH3BI.
#HHPar####0nbITEl 0 Pa3IOKEHUIO OeNoro cBeTa B
CHEKTP.
#HHPar###OnbITBl 10 BOCHPHSTHIO I[BETA NPEAMETOB
npu uX HAOJIIOIEHUH Yepe3 [BETOBbIE (QUIIBTPHI
dusuueckue sBneHUs B npupoze: 3atMerns CojHua U
11.10 JIyHbl, 1IBeTa TeJ, ONTHYECKWE SIBJICHUS B aTtMocdepe
(uBet HEOA, pedpakius, pagyra, MHPax)
11.11 Texanueckue YCTPOWCTBA! OUKHY, MIEPUCKOII,




(doToanmapar, ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE ABJIEHUA
121 Omnbiter Pesepdopna u ruraHeTapHash MOAENb aToMa.
' Mopnens atoma Bopa
129 Hcnyckanne W NOMIOIIEHHE CBeTa aTOMOM. KBaHTHL
' JIunelyaTeie CIEKTPBI
12.3 PagnoaktuBHOCTE. AJb(a, OeTa- 1 raMMa-u3Iy4eHUs
124 Ctpoenne artomMHoro sgpa. HykionHas Mozenb
' aTOMHOTO siapa. M3oTomnsl
125 PannoaxtusHble npespaweHus. llepuon mnosypacnana
' ATOMHBIX SI7EP
126 SnepHble peakiuu. 3aKOHBI COXpPaHEHUs 3apsA0BOTO U
' MacCOBOI0 YHUCEN
12.7 DHeprusi CBsi3U aTOMHBIX siiep. CBsA3b Macchl U SHEPTUU
123 Peakuuu cunTesa u nenenus siaep. Mcrounuku snepruu
' ConHua u 3B€31
129 AnepHas sHepretuka. [lelicTBUE  paaMOAKTUBHBIX
' W3JIy4€HHUI Ha )KUBbIE OPTaHU3MBI
[Ipakruueckue padoOThI:
HaGmronenne CriomHBIX H JIMHEHYATBIX  CIEKTPOB
U3JIy4YEHHUS].
12.10
HccnenosaHue TPEKOB: M3MEPEHHE SHEPTHM YaCTHILIbI
10 TOPMO3HOMY IyTH (110 poTorpadusim).
Usmepenne pagnoakTuBHOrO (GoHa
dusnueckue SBIEHUS B NPUPOJE. E€CTECTBEHHBIN
PaguOaKTUBHBIN ¢oH, KOCMHUYECKHE ay4H,
12.11 PaIUOAKTUBHOE W3JIYYEHNE NPUPOAHBIX MHUHEPAJOB,
JNEUCTBHE PAAMOAKTUBHBIX M3Jy4YEHUNH HA OpPraHu3M
4eJI0BeKa
1212 Texanueckue YCTPOWCTBA! CIIEKTPOCKOIL,

WHIUBHyaJIbHBIA TO3UMETP, kKamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OGBPA30OBATEJILHOI
ITPOI'PAMMBbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon
NMpPoBEPSIEMOro
TpeboBaHUS

IIposepsiembie Tpe0OBaHUSA K MPeAMETHBIM pe3yJibTaTaM
0a30B0Or0 ypOBHSI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOMN
NPOrpaMMbl 0CHOBHOI0 001mero odopaszopanusi Ha ocHope PI'OC

[Tonnmanne ponn  ¢U3MKM B HAYYHOH  KApTUHE  MUPA,;
chOpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHON CBSI3U
U TI03HABAa€MOCTH SIBJIEHMHM NPUPOABI, O pOJU 3SKCIEpUMEHTa B
¢usuke, o cucremooOpasyrmommed ponu (GE3MKH B Pa3sBUTHHU
€CTeCTBEHHBIX HAyK, TEXHHUKM M TEXHOJOTUH, 00 3BOJIOLUU
¢u3nYecKUX 3HAHMH U WX POJH B IEJOCTHOW €CTeCTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAAE POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOLIETO

MHpPa, PA3BUTHEC TEXHUKHU U TEXHOJIOTHUI

3HaHUS O BHJAX Marepuu (BELIECTBO U TOJIE), O IBIKEHUU Kak
cniocode CyIiecTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOH TeOpUu
CTPOCHHsI BELIECTBA, O (U3NYECKOH CYIIHOCTH SIBJICHUH NPUPOABI
(MEXaHMYEeCKHMX, TEIUIOBBIX, 3JIEKTPOMATHUTHBIX M KBaHTOBBIX),
YMEHHUE Pa3INyaTh SIBJICHUS 110 OMMUCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX AAHHOE (PU3NUIECKOE SIBIICHUE,
YMEHHE PacIO3HABAThH MPOSIBIICHHE W3YYEHHBIX (PU3NYECKUX SBICHUN
B OKpY)KAarOIleM MHpE, BBIOENsAs HUX CYILIECTBEHHBbIE CBOWCTBA

(pu3HaKN)

Bnagenue oCHOBaMHM MOHATHHHOTO anmapara U CHMBOJUYECKOTO
si3bIKa (DPU3MKH M HCIOJIb30BAHUE WX ISl pelieHus] y4eOHbIX 3amad,
YMEHHE XapaKTepU30BaThb CBOWCTBA TeJ, (PU3MUYECKHE SIBICHUS U

MPOLIECCHI, UCTIONB3YS PyHIAMEHTAbHBIE U SMITUPUIECKUE 3aKOHBI

VMeHne onmchBaTh HU3YYCHHBIC CBOMCTBA TeN U (I)I/ISI/ILIGCKI/IG SABJICHUA,

UCTIOJB3YS (PU3NIECKUE BETHUUHBI

BrnameHue oOcHOBaMM METOAOB HAYYHOTO TMO3HAHHS C YYETOM
coOroieHns MpaBujl OE30TaCHOTO TpyAa: HaOmroneHue (PU3UYECKUX
SIBJICHUIA:

YMEHHE CaMOCTOSATENBHO COOMPAaTh SKCIEPUMEHTANIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa O0OPYIAOBAHUS MO WHCTPYKIUH, OMHCHIBATH XOJ
OTIBITA U 3aIMCHIBATH €r0 PE3yJbTaThl, (POPMYIHPOBATH BBIBOIHI,
NPOBEICHUE MPSIMBIX M KOCBEHHBIX H3MEPEHHH (PU3HMUECKHUX BEITHUNH:
YMEHHE IUIAHUPOBATh H3MEPEHHUS, CaMOCTOSTENbHO CcoOMpaTh
SKCMEPUMEHTAIbHYI0  YCTAHOBKY 10 HWHCTPYKLHH, BBIUYUCIATH
3HAYCHHE BEJMYUHBI M AHAJM3UPOBATH TOJYUYEHHBIC PE3YJIbTAThl C
y4€TOM 3a[JaHHOU MOrPEIIHOCTH PE3YyJbTaTOB U3MEPEHUI;
NPOBEEHUE  HECJIOKHBIX  OKCIEPUMEHTAJBbHbIX  HCCJIECAOBAHUM,
CaMOCTOSITEIBHO  cOOMpaTh HKCIEPUMEHTANIBbHYIO YCTAHOBKY U
NPOBOOUTH  MCCIIECAOBAHWE 10  HWHCTPYKUUH,  MPEACTaBISTH
MOJIyY€HHbIE 3aBUCUMOCTH (PU3UYECKHUX BEJIUYMH B BHUAE TaOMUI U
rpa¢puKOB, YUUTHIBATh MOTPEIIHOCTH, AETAaTh BHIBOJBI MO PE3yJIbTaTAM

HUCCJICaOBAaHUA

I[TonnMaHue  XapakTepHbIX  CBOWCTB  (PU3MUECKUX  Mojenei
(MaTepuanpHasi TOYKa, aDCONIOTHO TBEPAOE TEJO, MOMAENU CTPOCHUS
rasoB, SKMIKOCTeM W TBEPABIX Tel, IUIAHETapHas MOJEIb aToOMa,
HYKJIOHHAsl MOJEJIb aTOMHOTO $iApa) U YMEHHE NPUMEHSTh UX IUIs

0OBsICHEHUS (PU3UIECKUX MTPOLIECCOB

YMenne oOBbACHATh (PU3UUECKHE MPOLECChI U CBOIMCTBA TEJN, B TOM
quciie W B KOHTEKCTE CHUTyallMid TNPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJISITH MPUYNHHO-CJICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3Y4YEHHbIE CBOMCTBA (PU3UUECKHX

SIBJICHU, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenne pemartb pacuéTHele 3amaun (Ha 0ase 2 — 3 ypaBHEHHH),
UCTIOJNB3YSl 3aKOHbI U (OPMYyJbI, CBSI3BIBAOLINE  (pu3mueckue
BEJIMYMHBI, B YAaCTHOCTH, 3aIMCHIBATh KPATKOE YCJIOBHE 3a7ad4H,
BBISIBJIATD HEAOCTAIOIIUE MAaHHBIC, BBIOMPATH 3aKOHBI M (POPMYJIBI,
HEOOXOIUMBIE Uil €€ PELIeHHUs, UCTIONb30BaTh CIIPABOYHbBIE AAaHHbBIE,
NPOBOIUTH PACYETHl W OLCHMBATH PEATUCTHUYHOCTH MOJYUYEHHOTO
3HaueHHs (PU3UUECKON BENIMYMHBL, YMEHUE ONPENEeNATh Pa3MEPHOCTD

($u3NIeCKON BETMUHUHBIL, TIOJTYUYEHHON IPU PEIICHUH 3a1a4u

YMeHHe XapakTepu3OBaTb MPUHLMNBI OEUCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM 4HCJIE OBITOBBIX NPUOOPOB, M MPOMBIILIEHHBIX
TEXHOJIOTHYECKUX MPOLIECCOB MO UX OMMCAHMIO, UCIOJb3Ysl 3HAHUSA O

CBOMCTBaX (PU3NUECKUX SBICHUH M HeoOXomumble (QHU3HUECKUe




3aKOHOMEPHOCTH

10

YMeHHe HCIOJB30BaTh 3HAHUSA O (PU3MUECKUX SBIEHHMSIX B
NMOBCEAHEBHON KM3HM sl obecneueHuss O€30MacHOCTH — TIPHU
obpamernn ¢ ObITOBBIMH ~ mpuOOpaMH W TEXHHUYECKHUMH
YCTPOWCTBAMH, COXpPAaHEHHUs 3I0POBbS W COONIOACHUS HOPM
SKOJIOTMYECKOTO TOBEACHUS B OKpYKarollel cpene; IOHUMAaHHE
HEOOXOMMOCTH TMPUMEHEHHsI JOCTIDKEHUH (DU3UKH M TEXHOJOTHUH

11l PaLiMOHAJIbHOTO MPUPOAOIIOIBb30BaHUS

11

OnbiT mTOWCKA, TpeoOpa3oBaHUs W MPeNCTaBiIeHHs WHOOPMALHU
(U3MUECKOTO CONEPIKAHHSI C UCIOJBb30BAaHHEM HH(POPMAIHOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHI, YMEHHUE OLIEHHUBATH NOCTOBEPHOCTH
MOJIyYeHHOW WH(POpPMAIMM HAa OCHOBE UMEIOIINXCS 3HAHWA W
JOTIOJIHUTENIbHBIX ~ UCTOYHUKOB, YMEHHME  HCIIOJIb30BaThb  IIPH
BBITIOJTHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(U3MUECKOTO COAEp KAHUs, CIPABOYHBIE MATEPHAJbl, PECYPCHl CETU
WarepHer; BnageHue Oa30BbIMH  HaBbIKAMH  TpeoOpa3OBaHUs
WHPOPMALIMM W3 OJHOW 3HAKOBOW CHCTEMbI B JPYIYHO, YMEHHE
co3maBaTh COOCTBEHHBbIC MHUCbMEHHbIE WM YCTHBIE COOOIIEHUsS Ha

OCHOBC I/IH(bOpMaLII/II/I N3 HECKOJBbKHX UCTOYHUKOB




NMEPEYEHb 3JIEMEHTOB COOEP>XAHUA, NMPOBEPAEMbBIX HA OIS

Mo ®N3NKE
Koga MpoBepsieEMbI 3/1IEMEHT COAEPXKAHUS
1 MEXAHWNYECKWE ABNEHWA
MexaHnyeckoe  [ABWXeHUe. MaTepunanbHas  TOYkKa. Cucrtema oOTCuYéTAa.
t OTHOCUTENbHOCTb ABUXEHUSA
PaBHOMepHOe U HepaBHOMepHOe ABuXeHue. CpepHaa ckopocTb. ®dopmyna Ans
1.2 BbIYMCEHUSA CpefHel ckopocTu: v = S/t
PaBHOMEpHOe MPAMONWHEIHOEe ABWXeHWE. 3aBMCUMOCTb KOOpAWHaTbl Tena OT
BPEMEHMW B C/ly4ae PaBHOMEPHOTO NMPAMOMHENHOIO ABVMKEHUS:
13 \iQ=x0-uJ
Mpathmkn 3aBUCUMOCTU OT BpPEeMeEHW [ANd MNPOeKLUU CKOPOCTU, MNpOoeKuum
nepeMew,eHns, MNyTU, KOOPAMHaTbl MNpM PaBHOMEPHOM MNPSAMOSMHEAHOM
ABUXEHUN
3aBUCUMOCTb KOOPAMHATLI Tena OT BPeEMeHUM B Clyyae pPaBHOYCKOPEHHOTrO
NPAMONNHEAHOTO ABUXEHNSA:
P
wm =~ *-
dopmynbl A4NA NPOEKUUW MepemMelLeHns, MPOEKLUU CKOPOCTM U MpPOeKuun
YCKOPEHMSA NPU PaBHOYCKOPEHHOM NPSAMOIMHEAHOM ABVIKEHUN:
1.4 sx(t):u0x-t+ax-1|_' ,
Yr(0=uy'ox-ax -tf
ax(f) =caist,
2 -
~ n1, =2alsl
Mpathmkn 3aBUCUMOCTU OT BpPEMEHU [NA MPOeKUUN YCKOPEHUs, npoekuuu
CKOpPOCTM, MpPOEeKUWM TnepeMelleHns, KOOpAMHATbLI NpPU pPaBHOYCKOPEHHOM
NPAMONVHEAHOM ABUXEHUN
CeobofHoe nageHue. dopmynbl, onucbiBatwWwmMe ceobofHOe NajeHue Tena no
15 BepTuKanu (aBMXXeHWe Tena BHWU3 WAM BBEPX OTHOCUTENbHO MNOBEPXHOCTU

3emnun). papukn 3aBUCMMOCTM OT BPEMEHUW A1 NPOEKLUW YCKOPeHus,



1.6

1.7

1.8

1.9

1.10

1.11

1.12

npoekuunm CKOpoOCTKM U KOOpAWHaATbl TMpwu CBO60,qHOM nageHnn Tena no

BEpPTUKann

CKOpOCTb PaBHOMEPHOTO [ABUXEHWS Tena Mo OKPYXHOCTW. HanpasneHue
CKOpOCTH.
dopmyna ANs BbIYWC/IEHWUS CKOPOCTW Yepe3 pajguyc OKPYXHOCTU W TMepuoj

obpalieHms:

2TE
T

LleHTpocTpeMuUTeNbHOE YCKOpeHWe. HanpaBfeHWe LEHTPOCTPEMUTENLHOIO

ycKopeHusi. ®opmMyna g5 BbIUMC/IEHUS YCKOPEHUS:

2
V

JhT = -——--
1. R

®opmyna, CBsi3blBalolLas MepMoj 1M 4acToTy o6palleHus:

1
v —~T

Macca. NnoTHOCTHL BellecTBa. CDOpMyI'Ia Ana BblYNCNneHna nNAoTHOCTU!

m

p=V

Cuna - BeKTOpHaa (hmsnyeckas BennynHa. CnoxKeHue cun

fBneHune uHepumnu. MepBblil 3aKOH HbloTOHA

BTopoii 3aKoH HblOTOHa:

F=m-a

CoHanpaB/fieHHOCTb BEKTOPA YCKOPEHUA Tena U BEKTOPa CUAbl, AeACTBYOWER Ha
Teno

B3anmopelictBue Ten. TpeTuit 3aKoH HbOTOHA:

nQ-4 =

TDEHVIE MOKOA N TPEHUE CKOJIbXXEHUSA. CDopmyna aNna BblYHUCNEHNA MoAyna Cuibl

TPEeHNA CKONbXEHUA:



1.13

1.14

1.15

1.16

1.17

1.18

Jedhopmauus Tena. Ynpyrue u Heynpyrue pgethopmauuun. 3aKoH YNpyroi

pedpopmaumm (3akoH Nyka):

F =k-Al

BCEMI/IpHOG TAroTeHune. 3aKOoH BCEMUPHOIO TATOTEHUA!

Cuna TaXecTn. YcKopeHUe cBO6OAHOrO najeHus.
dopmyna gnga BbIYUCNEHUSA CUMbI TAXECTN B6IM3N NOBEPXHOCTU 3emnu: F = mg.
OBuxeHune nnaHeT Bokpyr ConHua. MNMepBas KOCMUYECKass CKOPOCTb.

HeBecoMOCTb U NeperpysKu
MMnynbC Tena - BEKTOPHas (huanyeckas BelmUmnHa.
p =Tu
MMnynbc cUCTeMbl Ten. MI3amMeHeHUe umnynbca. MMNynbc cUbl

3aKoH COXpaHeHUA mmnynbcCa AnAd 3aMKHyTOI7I CUCTEMDI Ten:

—eonst
PeakTWBHOE ABVXKeEHUE

MexaHuueckas pa6ota. ®opmyna 415 BbIYUCAEHUS pabOThl CUbI:

.4="008a

MexaHun4yeckas MOWHOCTb:

nr-—
t

KnHeTnuyeckaa n noTeHumnanbHas JHeprunsa. CDopmyna ONna BblYUCNEHUA
KWHETUYECKOM IHEpPrunn:

J'RJZ
Eh= -.I.-___
2

Teopema 0 KMHEeTUYECKOI JHeprunn. ¢vop|v|yna ana BblYMCNeEHUA I'IOTEHLU/I&]'IbHOI7I



1.19

1.20

1.21

1.22

1.23

IHEPIrnn Ten1a, NOAHATOrO

Hapg 3eMnéi:

Ep=mgh

MexaHun4yeckasn JHEepPrmna:

E =ExKk+Ep

3aKoH COXpaHeHNA MeXaHWN4YeCKOl JHEpPrmnn. tDopmyna ONnA 3aKOHa COXpaHeHnsA

MeXaHN4YecKOol dHeprunm B OTCYTCTBUE CUN TPeHUs: E = const.

I'IpeBpau.l,eHVle MeXaHNYeCcKOoli JHEPTNUN NPUN HANNYUW CUNbI TPEHNA.

MpocTble MexaHU3Mbl. «30/10TOe NPaBUIO» MEXAHUKMN.
Pblyar. MoMeHT cunbl: M - Fl.

Ycnosue paBHOBECKUA pblyara:

—Ns} ~ .. =0

MoABMXHBIA 1 HeNoABUXHbIW 6n0ku. KM NnpocTbiX MEXaHW3MOB,

mAHrpayeHHas

[JasneHve T1Bépaoro Tena.

CDopmyna ONna BbIHNCNEHWNA OaBNEHNA TBép,ﬂ'OFO Tena:

F
p=:
OaBneHue raza. ATMocdepHoe AaB/ieHue.

rl/l,quCTaTVI‘-IeCKOG gaBNneHne BHYTpU XNAKOCTH.

CDopmyna anAa BblYNCNEHNA AaBEHUA BHYTPU XXNAKOCTU!

p =p® + p 3w

3akoH Mackand. FnapaBAMYecKKin npecc

3akoH Apxumega. <DPopmyna ANS  ONpeAeneHWss BbiTalKUBalo L el

aelicTBYOLW el HA TeNo, NOTPYXXEHHOE B XXUAKOCTb WK ras:

JV -re

Ycnosue nnasaHua Tena. NnasaHue CyaoB M Bo3ayxonnaBsaHune

Chnbl,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHunyeckne KonebaHus. AMHHMTy,qa, nepnog w” 4YacToTa KonebGaHuiA.

®opmyna, CBA3blBalOLWad YacToOTy M Mepuoj KonebaHui:

v-T
MaTeMaTUYeCKMA N MPYXMWUHHbIA MaATHUKKU. [lpeBpaweHne 3Heprun npu

Koneb6aTteNbHOM LBUXEHUU
3aTyxawowmne KonebaHna. BelHYXeHHble Kone6aHus. Pe3oHaHc

MexaHU4YecKnue BOJIHbI. I'Ipo,qoanble M nonepeyHble BOJIHbI. O nvHa BONHbLI ”

CKOPOCTb pacnpocCTpaHeHNsd BOJIHbI:

X=n-T

3ByK. FpOMKOCTb M BbicOTa 3ByKa. OTpaKeHWe 3BYKOBOI BOJIHbI Ha rpaHuue
ABYX cpefi. MH(Dpa3ByK U yNbTpasByK

MpakTunyeckme paboT bl

Mi3mepeHne cpefiHell MAOTHOCTU BeLLeCTBA; apXWMeOBON CUMbI; XECTKOCTU
NPYXWHbI; KO3IDPUUMEHTA TPEHUSA CKONbXEHMUS; paboTbl CWUAbl TPeHUs, CUnbI
YNPYrocTn; CpefHeil CKOPOCTU [ABMXeHUS 6pycka MO HAaKAOHHOW MNOCKOCTH;
YCKOpeHMa Opycka Mpu ABWXEHWM MO HAKAOHHOW MNAOCKOCTU; 4YacTOTbl U
nepuwoga kKonebaHMin MaTemaTM4YeCcKOro MasTHWKA; 4acToTbl U nNepuoja
KonebaHWM MPY>XMHHOTO MasTHWKA; MOMEHTa CW/bl, AENCTBYHLEF0 Ha pblyar;
paboTbl CcuAbl ynpyroctu npu nofbEéMe rpys3a C MOMOLWbI HEMNOABUXKHOIO
6nokKa; paboTbl CUAbI YNPYrocTn npuv nojbéme rpysa ¢ NOMOLLbLIO MOLBUXKHOIO
6noka.

MccnepgoBaHne 3aBUCMMOCTM apXMMefoBOM cuibl OT 06bEMa MOrpy>XEHHOW
yacTu Tefa U OT MAOTHOCTU XUAKOCTU; HE3ABUCUMOCTMW BblTaNnKNBA W EN CUNbI
OT MaccCbl Tena; CUbl TPEHUS CKOMbXEHWUSA OT CUJ/Ibl HOPMANbHOTO AaBNEHUS U OT
pofa MOBEPXHOCTW; CWUMbl YNPYrocTU, BO3HWKAK L EN B MPYXWHE, OT CTEMEHMU
pedopmaymn Npy>XUHbI; YCKOPEHMS Gpycka OT yria HakK/JoHa HanpaBnsuiei;
nepuoga (4actoTbl) KonebaHWiA HUTSAHOTO MasTHMKA OT A/IMHBI HUTW; Mepuoja
Kone6aHWM MNPY>XWHHOTO MasiTHMKA OT MacChbl Fpy3a W XECTKOCTW MPYXWHbI;
nccnegoBaHWe He3aBUCMMOCTM nepuoga KonebaHWiA HUTAHOTO MasiTHUKa OT

Macchl rpysa. [poBepKa yCnoBUS paBHOBECUS pblUara

®dusnyeckme SABMEHWS B MNpPUPOAE: MNPUMEPbl  ABUXEHWS C  PasUUYHbLIMU
CKOPOCTSIMU B XXUBOW W HEXWNBON NpuUpoAe, LENCTBUE CUIIbl TPEHUS B MPUPOLE W

TEXHUKE, TNPpUNMBbl WU OTAUBbLI, AOBUXEHWNE TMJIaHET COMHEYHON CUCTEMBI,



1.31

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

peakTUBHOE ABUXEHUE XWUBbIX OPraHU3MOB, pblyaru B Tene 4enoBeKa, BAUAHUE
aTMOC(EPHOro [aBfeHUs Ha XWBOW OpraHusm, nnaBaHue pbl6, BOCMNpUATUE
3BYKOB XUBOTHbIMU, 3eM/IETPACEHUE, CEMCMNYECKME BOMHbI, LyHAMU, X0
TexHMYeckMe yCcTpoicTBa: CNUAOMETP, AATUYMKW MOMOXKEHUSA, PACCTOAHUA K
YCKOPEHMSA, [AMHAMOMETpP, MNOAWMMNHUKA, PpakeTbl, pblyar, MOABUMXHbLIA ©
HENOABUXHbI 6GNOKU, HAKNOHHAs MNNOCKOCTb, MPOCTble MeXaHW3Mbl B GbITy,
cooblatouiMecs COCyAbl, YCTpOiCTBO BOAOMPOBOAA, FMApaBAMYeCcKMil npecc,
MaHoMeTp, 6GapomeTp, BbICOTOMEp, MOPLWIHEBOW Hacoc, apeoMmMeTp, 3XONOT,
MCnonb3oBaHue yNbTPasByka B 6bITY U TEXHUKE

TEMMNOBbLIE ABJIEHN A

OCHOBHbIE  TMOMOXEHUS  MOJIEKYNAPHO-KWUHETUUYECKOW  TEopWu  CTPOeHuUs
BeulecTBa. Mogenn TBEPAOr0, XXUAKOTO M ra3o06pasHOro COCTOSHMIA BellecTBa.

KpucTtannuueckue u amopHblie Tena

ABuXeHne yvactuy, BeLW ecTBa. CBAsb CKOpPOCTM  OBUXEHNA yacTtuny, C

TemMnepaTypoil. BpoyHoBCKOe ABUXeHUe, Anddysns
CMauuBaHue U KanunnspHble SBAEHUS

TennoBoe pacllMPeHne U cXKaTue

TennoBoe paBHOBeCHE

BHyTpeHHsAS 3Heprus. Pa6oTa UM Tennonepegayda KakK CNocoGbl W3MEHEHWA

BHYTPEHHEW aHepruu
Bugbl Tennonepefayun: TeNJ0NPOBOAHOCTL, KOHBEKLUA, U3NyUYeHUe

HaFPEBaHI/Ie n oxXxnaxpeHune TEen. Konnyectso TENNOTHI. YpenobHas

TENNOEMKOCTb:

Q=cw (t:i-tl)

3aKoH COXpaHeHUA 3Heprmm B TeNaOBbIX nNpoueccax. YpaBHeHme Tennoesoro

6anaHca:

=c
+
=c
1
1
o

I/IcnapeHVle N KOHfAeHcauusa. WMN3meHeHue BHyTpeHHeVI dHeprnm B npouecce
nmcnapeHma n KOHAeHCcauunn. KnneHne XuUAKOCTU. Y nenoHas TennoTa

napoo6pasosaHua: L = Q/m

BnaxHocTb BO34yXxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1

3.2

3.3

3.4

3.5

3.6

MnaBneHWe © KpucTanausauusa. VI3MeHeHWe BHYTpPEHHell 3Heprum npw

nnaBneHnn n Kpuctananmsaynn. Y,qeanaﬂ TennoTa naaBneHUA:

BHyTpEHHFIFI JHEPINA CropaHud Tonsnea. YpenoHaa Tennorta CropaHmng Ttonnusa:

g =Q/m

MpuHUMNbl paboTbl TeMN0OBbLIX gBUratenein. KM/ tennoBoro geuratens

MpakTunyeckne pa6oT bl

N3mepeHUe yAeNbHON TENNOEMKOCTM METaN/IMYecKoro UUANHAPA; KOoaM4yecTBa
TENNOTHl, MONYYEHHOr0 BOAOW KOMHATHOW TemmepaTypbl (UKCUPOBAHHOI
Macchbl, B KOTOPYH OMNYLWEH HArpeTblil LWAWHAP; KONMW4YecTBa TEMNOTHI,
OT[AHHOTO HarpeTbiM UWAWHAPOM, MOCNAE OMYCKaHWs ero B BOAY KOMHAaTHOIA
TEMMepaTypbl; OTHOCWUTENbHOW BNAXHOCTWM BO3A4YyXa; YAENbHOW TennoThl
nnaBneHus nbfa. WccnefoBaHWe UW3MEHeHUs TemnepaTypbl  BoAgbl  Npu
PasNMUHbIX YCNOBUSAX; SBJEHWUS Tennoo6MeHa NPU CMELMBAHWKU XONOAHOW W

FOpFI'-IEVI BOAbl; nMpouecCa ncnapeHuma

®u3nyeckne ABNEHUA B NPUPOLe: MOBEPXHOCTHOE HATSHXKEHWEe M KanunnspHble
SBNEHMA B NpuUpode, KpuUcTannbl B npupoge, u3nydyeHue CoONHLA, 3aMep3aHue

BOJOEMOB, MOpPCKMe 6pu3bl; 06pasoBaHue pochl, TymaHa, UHes, cHera

TexHuueckue ycTpoiicTBea: Kanuanspbl, NPUMepbl UCMONb30BaHUA KPUCTaNoB,
XUAKOCTHbIA TEPMOMETP, AaTYMK TeMnepaTypbl, TEPMOC, CUCTEMA OTOMJIEHUS
OOMOB, TUFPOMETPbLI, MCUXPOMeTP, mapoBas Typ6GuUHa, ABUraTesb BHYTPEHHErO

cropaHus

SANEKTPOMATHUTHbLIE ABNEHUNA
dnekTpusauma Ten. [jBa Buaa 3NeKTPUYECKUX 3apaj0B
B3ammogelicTBue 3apsHXKeHHbIX Ten. 3akoH KynoHa
3aKOH COXpaHeHNs 3NeKTPUYECKOro 3apaja

QHEKTpVI‘-IECKOG none. Hal'lpf—l)KéHHOCTb I/IEKTPNUYECKOro nond. |_|pl/IHLI,I/II'I

CYyMnepno3numnm 3NeKTPUYECKUX noseid (Ha KA4eCTBEHHOM YPOBHE)

Hocutennu INIEKTPNUYHECKNX 3apAanos. AEI\/'ICTBI/IE INIEKTPNUYHECKOro nond Ha

ANNEKTPUYHECKNE 3apAafbl. |_|pOBO,CI,HVIKVI N ON3INEKTPUKN

MOCTOSAHHBIN 3]'IeKTp|/I‘-IeCKVIl7I TOK. AEMCTBMH INIEKTPMNYECKOTO TOKa. Cwuna ToKa.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

HanpsaxeHue.

I =q/t, U=A/q

OJIeKTPUYECKOE CONPOTUBAEHME. Y IefIbHOe 3/IEKTPUUYECKOE COMNMPOTUBJIEHNE:!

R =pl/S

3akoH Oma gna yyactka anekTpuyeckoi uenu: | = U/R

MocnepgoBaTtesnibHOe coefUHEHME NMPOBOLHUKOB:

I1=12;m=nr+n2; R=R{-R2

MapannenbHoe coefiUHEHWE NMPOBOAHUKOB PABHOTO COMPOTUBEHUSA:

m=K:/=/.+/,:0=%*.

CMewaHHble COeNHeHNA NnpoBOAHWNKOB

PaboTa n MOWHOCTb 31eKTpuyeckoro toka. A = Ult, P = Ul

3akoH [>xoyna - JleHua:

OnbiT Opctega. MarHuTHoe nofie NPAMOro MPOBOAHWKA C TOKOM. JIMHWUWK
MarHUTHOW MHAOYKLUN
MarHuTHoe Mofe MNOCTOAHHOrO0 MarHuta. B3aumopgeiicTBMe NOCTOAHHBIX

MarHuToB
[elicTBMe MarHMTHOrO MONA Ha NPOBOAHUK C TOKOM
OnbiTbl ®apages. ABNeHNE 3NEeKTPOMArHUTHOW UHAYKUMKN. MpaBuno JleHua

MpakTnyeckne paboT bl

N3mepeHne  3MEKTPUUYECKOTO  COMPOTWUBIEHUS  Pe3nCTOpPa; MOLLHOCTK
3M1eKTPUYECKOTO TOKa; paGoThbl 31€KTPUUYECKOTO TOKa.

WccnefjosaHue 3aBUCUMOCTUM CWUMbl TOKa, BO3HWKAMOLWLEro B MNPOBOAHUKE
(pe3ncTopbl, NaMmnoyka), OT HaMPSXEeHUS Ha KOHLLaX NPOBOAHWKA; 3aBUCUMOCTH
COMPOTUBNEHNA OT ANIMHbLI NPOBOAHMUKA, NMoULaAM €ro NOMNepPeYHOro ceyeHus u

YOENBHOTO CONPOTUBNEHUA.



HpOBepKa npasujia jid SJICKTPUUICCKOIO HAIPSAXKCHUA ITIPU MOCJIEAO0BATCIBbHOM
COCOAMHEHUN TIPOBOAHHUKOB, IpaBujia IJA CHUJIBI SJCKTPHUYCCKOrO0 TOKa TIIpU

NapajuieIbHOM COCIMHEHNH MPOBOTHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue ss6neHuss 6 nNpupode: >SINEKTPUUECKUE SIBICHHA B aTMocdepe,

3.17 3JIEKTPUUECTBO JKUBBIX OPraHM3MOB, MarHUTHOE IOJIe 3eMJIH, Apeiid Mmomocos,
POJIb MAarHUTHOTO TIOJISL IS KU3HU Ha 3eMJle, MOJIIpHOE CUsTHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIEpMeTp, BOJBTMETP, pPeocCTar,
CUETYMK  DJIEKTPUYECKOW  DHEPTUH,  JJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHBIC BJIEKTPOTIPUOOPHI (mpumepsr), BIIEKTPUIECKUE
MPEIOXPAHUTENH, DJEKTPOMArHUT, 3JIEKTPOJABUraTesb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OnexkTpoMarHuTHble BoNHBL I1lkana 31eKTpoMarHuTHBIX BOJH
3.20 JlyueBas mopens cBeta. [IpsMonnHeliHOe pacnpoCTpaHEHUE CBETa
3.21 3akoH oTpaxkeHus cseta. [lnockoe 3epkaio
3.22 IIpenomnenue ceera. 3aKOH MPEJOMIIEHUS CBETA
3.23 Jucnepcus ceeta
394 JIunza. Xox nydeii B nuH3ze. POKyCHOE paccTosiHME JMH3BL OnrTuyeckas cuia
. auH3bL D = 1/F
3.25 I'ma3 xak ontuueckasi cuctema. OnTudeckue IpudopsbI
Ipaxmuuecxue padbomoi
#iHPar###3mepeHne onTHYECKOH CHibl coOuparomell JUH3bL, (POKYCHOTO
paccTostHUsA COOMpAroIIei JIMH3bI (IO CBOMCTBY PaBEHCTBA pa3MEpPOB MpPEAMETa U
n300paKeHMs], KOrAa MPeaMeT PacIoJIoKeH B ABOWHOM (POKyce), MoKasaTess
3.26 MIPEJIOMIIEHUS CTEKJIA.
#iHPar###ccnenoBanue CBOMCTBA M300paKEHUs, TOJYYEHHOTO C TMOMOIIBIO
coOuparomieil JMH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHHS ABYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTHU yIJja NpPeJOMJIEHUs] CBETOBOIO Jiyda OT yrja NajeHus Ha
IpaHuLle «BO3JYX — CTEKJIO»
397 Qusuueckue senenus 6 npupooe: 3atmenns ConHua u JlyHbI, LBeTa Teu,
' onTHYECKHUE sIBJIeHUs B aTMocdepe (1BeT HeOa, pedpakiius, paayra, MUPax)
328 Texnuueckue ycmpoiicmeq: OYKH, TEpUCKOT, (poToammapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEGIE ABJIEHUA
4.1 PanuoaktuBHOCTh. Ajb(ha-, OeTa-, ramma-m3nydenus. Peakumnn anbda-u Oera-




pacrana

42 Omnpiter Pesepdopna no paccesHuro anbda-vyactui. [lnanerapHas Monenb aToMa

43 Cocras atoMHoro siipa. M3oTomnsl

4.4 Ilepuoa nonypacnaga aTOMHBIX SIAEP

4.5 SnepHble peakiuu. 3aKOHbBI COXPaHEHMsI 3apsJ0OBOIO U MACCOBOTO UHCEN
Qusuveckue s6neHUs 6 Hpupooe: €CTECTBEHHBIH PaTUOAKTUBHBIA  (OH,

4.6 KOCMMYECKHE Jy4d, PAJAHOAKTUBHOE U3Jy4YE€HHUE TMPUPOIHBIX MHUHEPANOB,
NENCTBHE PAAUOAKTUBHBIX U3Jy4YEHUN HA OPraHU3M 4€JI0BEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHAUBUAYAJIbHBIN A03UMETpP, KaMepa

BI/IJ'IbCOHa, AACPHAas SHEPTEeTUKA




YUYEBHO-METOANYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPUAJIbBI 151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET
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