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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS M OpPraHU3alUI0 H3yYEHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEIMETHBIE CBS3H €CTECTBCHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYCHUS T€M, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COJICP)KAHUS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
PEIMETOB, TMOCKOJIBKY (HU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHMSI, TO €CTh CII0Cc00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
UHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE TMpPEIINOJaracT OBJIAJICHHE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATh MNAHHBIC W HCIOJIb30BAaTh HAYYHBIC 10Ka3aTCIIbLCTBA
AJI1 TIOJTYYCHUS BBIBOJIOB)).

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa H3YUEHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMpPEACTaBICHU O  BO3MOXHBIX  chepax  Oyayuiei
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHMM O JIMCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMalKel (HU3MIECKOTO COICpP>KaHUS,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Oo011ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemseiii B mporpamMMe mo (pusmke mnepeueHb J1abopaTopHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIbIO MOIeNen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npubOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue Temmeparypbl HOpH MOMOIIM >XKUAKOCTHOIO TEPMOMETpPA H

JaTyuKa TeMIIEpaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJICKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxkenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmonelcTBue dYacTuIl
BEILIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH M TBEPIABIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUXKECHUSI.

2. Habmonenue nuddysun.



3. HabGmomenue ~ siBmeHWW,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO PUTSIAKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBneHue uHepUMH. 3aKOH WHEpUMU. B3anmopneicTBhe Ten Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tell. CHila ynpyrocTd W 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE NMOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxeHue cuJjl, HalpaBJIEHHBIX 10 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT TIyOuHBL. [ mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BuITankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUS ra3a OT TEMIEPaTyphl.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
YKUJIKOCTh YaCcTH Tela.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B KHAJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMA MOrpyKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. Kosdduuuent monesnoro nedctBus (manee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanudeckass »Heprus. KuHeTrnyeckas ¢ IMOTEHUUAJIbHAs JHEPTUs.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKECHUN MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpLIEHUE paboTHI. Bunsl TeIUIoNEepeaun:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TermoBeix aurareneit KIIJ[ TeroBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HaOnronenue siBeHU I cMauMBaHUs U KalMWJIISIPHBIX SIBICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaenbHON TEIIOTHI IIJIaBIEHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKAY TEJIaMM).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuYecKre Henu U MOTPEOUTENH 3IEKTPpUIECKOr 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AJIIEKTPOMArHUTOB B TEXHUKE. JIefICTBME MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0sl ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATYIIKM C TOKOM M MAarHuTa OT CHJIbI TOKAa W HanpaBJEHUsS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBH>KeHUE. HepaBHOMEpHOE NpsIMONIMHENHOE JBHKeHUE. CpelHsas U MIHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yriioBasi CKOpocTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpanieHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHust. CBsi3b HEpruu U padoThl. [loTeHIMaNbHAS YPHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbpHast SHeprus cxaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHME TyTe W TPAEKTOPUM JBHXKEHHS OJHOTO W TOTO JK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCKUX SIBICHHUM, MPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kod3hPuIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koinebanus.  BpHyxzaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. HpasByk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoiabHbIX U MONEPEYHBIX BOJIH (HA MOJENHN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MasgsTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKPOCKOTIa M Tejeckoma. ['1a3 kak omnrThueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH YIJia MPEJIOMIIEHUS CBETOBOTO Jiyya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

S A A B



4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHIPUATHIO LIBETAa NMPEAMETOB NPU UX HAOIIOAEHUM 4Yepe3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHne aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBA3bp Macchl M dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe JJi1 NOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  o0yuyeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBJICHUA TIPUPOABI M TEXHHUKH, OBIAJACHUE YMEHUSMU OOBICHATH (PU3MUECKUE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECS BBIMONHSAIOT 3aJaHWsI, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
busznyecKre SIBICHUS B OKPYKAIOIEH MPUPOJIE U MMOBCETHEBHOM XKU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIL30BAHUS PA3TMUHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHUE 000O0IIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AIEKTPUUYECKUM U TEIUIOBBIM 00OPYJIOBaHHMEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJACHCTBHUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM 4HCIe (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHUS TpOorpaMMbl MO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W MMPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUSL.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaluIo,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOIO0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JPYIHMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHJHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000MIaTh MHEHUS] HECKOIBKHUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYTUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJdbHOE, NPUHSATHE DPELIEHUS B TpYMNIE, NPUHATHE pEIIEeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOr0 HMCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJAE CIIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBjieHHWe, IUIaBaHUE TeJl, MPEeBpaIeHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SBJICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), NMPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu3oBaTh CBOWCTBA Tei, (U3WUYECKUE SBICHUS U TPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHUS MEXaHWYECKOU
DHEPruy, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BscHeHUEe u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 3314 3aIUCHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3UUECKHE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEpaTypbl C MCHOJb30BAHUEM AHAJIOTOBBIX M
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABMXKYILIErocsl Telda OT BPEMEHU JBMXKCHHUS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Teja U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, CJenysl MPEeASIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX Ta0NHIl U TPadUKOB, JENaTh BBIBOJBI MO pPE3yJbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIa TPEHHSI CKOJIBKCHHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH NIl oOecrieueHnsi 0e30MacHOCTH MpU 0OpallieHuu ¢ pudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEpKaHHs, CIPABOYHBIE MaTepHUabl,
pecypcbl cetu HTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(MOpPMAIMU (U3UIECKOTO COACPIKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeneisiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy oOyueHus B 8 kiiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKCHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIIEHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuarh ABJICHUS (TEIJIOBOE pacCIIMpPEHUE U CXKaThe, Teriolepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiOB, ACHCTBUS DJIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NUECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TEIIoTa NapooOpa3oBaHMs, yJeldbHas TEIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTHb BO31yXd, JJIEKTPUYECKHM 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTHMBICHHWE  BemiecTBa, paboTta W MOIIHOCTH
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuars pacy€THbIE 3amadud B 2—3 JEWCTBHS, HCIOJb3YsS 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJEHUS UCCIIEIOBAHUSA, JENATh BEIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIEPATypbl KUIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHATHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHHTA,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMyIHpPOBAThH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMBIE  U3MEPEHHUS]  TEMIEpaTyphbl, OTHOCHUTEIbHON
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAaHUE 3aBUCUMOCTH OJHOU (PU3UUECKON BEIMYHHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE IOCJIEAOBAaTENIBHOIO W  IAPAJUIEIBHOTO  COCAMHEHUHN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JienaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHHUE BEJIMUMHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWMCTBAX (PU3MUECKUX SIBIEHUNM U HEOOXOJHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTH  NpUMEphl  (HAXomuTh WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHWUM HW TyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEpKaHHS, CIPABOYHBIC MaTEepUaIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPY  BBITIOJHEHUH YYEOHBIX TMPOCKTOB M HCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeTLHOCTH TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

pazniuuath sBJICHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIUHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PeaKTUBHOE IBIDKCHHE, KoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKEHUE
3ByKa, MOPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAXXECHHUE U TPETIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEUYATOrO CIIEKTpa
W3JIy4YEHUS ) IO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE T1aHeT COJIHEUHOUW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUITHE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO U3IYYECHHH, €CTECTBEHHBIN
paauoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE HU3ITYyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUNH Ha
OpraHM3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3NUECKHUX
SIBIICHUI;

OMMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHMS, CUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJICHUsI, BEC TeJla, HMIIYJbC TeJla, HUMIIYJIbC CHJIbI,
MeXaHuueckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIIbHAS SHEPIHUsl CKATOU
NPYKUHbI, KHUHETUYECKAas DSHEpPrus, IOJIHASI MEXAHUYECKas SHEeprus,
MepUoJ U 4acToTa KojieOaHUi, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEJIOMJICHUS CPE/Ibl), MPU ONMUCAHUU
MPAaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCMOJIb3YEeMbIX BEJIWYUH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJb3Yysd 3aKOH COXPAHEHHUs SHEPTruU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLNN CYNEPHO3ULUA CHUJI, HPUHLHUI OTHOCHUTENIbHOCTH ['anmuies,
3aKoHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbl OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMATHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 W3YyYEHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEJOCTAIONINE WM M30BITOYHBIC JaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
$u3MYECKUX METO/OB, HCIONB3Yys OMUCAHHE HWCCIEIOBAaHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(du3MUecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CHEKTP, M3yUYEeHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0Opy/OBaHUS, OMNHCHIBATH XOJ ONbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAaHME 3aBUCHUMOCTEH (DHU3MUECKHX BEIUYHH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHWs W yria MpeIoMJICHHs OT yriia



najieHusl): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYMH (CperHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHMM MAaTeMaTU4ecKoro MU MPYKUHHOTO MasiTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETAapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYs TOMCKOBBIN 3arpoc, HaXOAUTh



MyTH OTNpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy (pU3MUECKOro coAepikKaHHs, CIPAaBOUYHbIE MaTepHalIbl,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
MHPOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOIO COAECpKaHUS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.
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1.1 dwusnka - HayKa 0 MPUPOJIEC 2

1.2 dusnueckme BEITHUHHEI 2 1

https://m.edsoo0.ru/ZJ2UI3BMX

https://m.edsoo.ru/UDCTC8RJD

BeisiBIieHME pa3induii MEXTy
(U3HYECKUMU U XUMUICCKUMHU
MIPEBPAICHHUSIMH.
Pacno3naBanue n
Kiaccuukanust Gu3nIecKux
SIBJICHU: MEXaHHYECKHUX,
TEIUIOBBIX, AIEKTPUIECKUX,
MAarduTHBIX U CBETOBEIX.
Habnronenue u onucanue
(bU3HYECKUX SIBICHUN

Omnpenenenne NeHb! JEIEHUS
LIKAJIbl K3MEPUTEIBHOTO
npubopa. M3mepenue TMHEHHBIX
pa3MepoB TEN U IPOMEKYTKOB
BPEMEHHU C yUYETOM
norpemtHocren. smepenue
00BbeMa )KUJIKOCTU U TBEPOTO
tena. I3MepeHne Temieparypsl
IIPY IIOMOIIY KU IKOCTHOTO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD

TEPMOMETpA U JaTYUKA
TeMreparypsl. Boinonnenue
TBOPUYECKUX 3aJaHUM 110 TIOUCKY
CIoco00B U3MepeHUs
HEKOTOPBIX (PUBNYECKUX
XapaKTepPUCTHK, HAIIPUMED,
pa3MepoB MaJbIX 0OBEKTOB
(BoJIOC, MPOBOJIOKA), YAAJIEHHBIX
00BEKTOB, OOJIBIIINX
pacCTOAHUM, MAJTBIX
MIPOMEKYTKOB BPEMEHH.
OO6cyxaeHue mpeajgaraeMbix
croco0oB

1.3

EcrecTBeHHOHay4HBIN METOL
MTO3HAHMS

1

https://m.edso0.ru/ZOL7QLIIS

BrinBmxkenne runores,
OOBSCHSIONINX MTPOCTHIE
SIBJICHUSI, HAIIPUMEP: — IOUYEMY
OCTaHaBJIMBAETCA JBUKYIIEECS
10 TOPU30HTAIBHOU
MMOBEPXHOCTHU TEJIO0; — IOUYEMY B
KaApKYyI0 IIOTOy B CBETJION
OAEXK e MPOXJIATHEN, YEM B
temHoil. [Tpeyoxenne
C1ocoO0B MPOBEPKU TMIIOTES.
[IpoBenenue uccienoBanus Mo
MPOBEPKE KaKOUINOO TUIIOTE3HI.
ITocTpoeHue npocrenmmx
Mojierneit pu3ndecKux sBIeHUN
(B BUJIE PUCYHKOB HJIA CXEM),
HanpHUMep MajieHue IpeamMeTa;
MPAMOJIMHETHOE



https://m.edsoo.ru/ZOL7QLIIS

pacnpocTpaHeHHE CBETa

Wroro no pazueny 6

Paznen 2. HepBOHa‘laJILHLIe CBE€JICHHUSA 0 CTPOCHUM BeIIECTBA

2.1 CtpoeHue BelecTBa 1

https://m.edso0.ru/2SJ151M41

Habmtonienue u uaTepnpeTanus
OTIBITOB, CBUJICTEJIbCTBYIOIIUX
00 aTOMHO-MOJIEKYIIPHOM
CTPOCHUH BEIIECTBA: OIBITHI C
pacTBOPEHUEM Pa3TUIHBIX
BellecTB B BoJe. OlLeHka
pa3MepoB aTOMOB M MOJIEKYJI C
ucronb3oBanueM pororpaduii,
MOJIyYEHHBIX HA aTOMHOM
cUII0BOM MHKpockore (ACM) —
nabopaTopHas paboTa 1o TeMe:
«O1eHKa quaMerpa aToma
METO/IOM PSIOB (C
HCIIOJIb30BaHUEM
dotorpaduii)». OnpeneneHue
pa3MepoB MaJIbIX Tell

JIBrxeHune n
2.2 B3aUMOJENCTBUE YACTHUI] 2
BEIIECTBA

https://m.edso00.ru/ZXDKQLXC

C

HaOmronenne n o0bsICHEHNE
OpOYHOBCKOTO JBHKEHUS U
aBIieHUs AUPPy3Un.
[IpoBenenune u 0ObACHEHUE
OTIBITOB MO HAOIIOIEHUIO
TEIUIOBOTO PACHIMPEHUS T'a30B.
[TpoBenenue u oObsICHEHUE
OTIBITOB 110 OOHAPYKEHHUIO CHIT
MOJICKYJISIPHOTO MPUTSKCHUS U



https://m.edsoo.ru/2SJI51M41
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https://m.edsoo.ru/ZXDKQLXCC

OTTAJIKMBaHUA

93 ArperatHble COCTOSHUS
' BEIIECTBA

https://m.edsoo.ru/ONOV1XY1
K

Ornucanue (¢ UCIOIB30BaHUEM
IIPOCTBIX MOJIENIEN) OCHOBHBIX
pasinyuil B CTPOCHUHM Ia3oB,
JKUJIKOCTEN Y TBEPJIBIX TEII.
OO0bsicHeHHE MaTOH
CKHUMAEMOCTH JKUJKOCTEH U
TBEPABIX TeJ, OONIBLION
C)KMMaEeMOCTH Ta30B.
OO0bsicHEHHE COXpaHEHUS
(GOpMBI TBEPABIX TET U
TEKY4ECTH KHUIKOCTH.
[IpoBenenue onpITOB,
JTOKa3bIBAIOIINX, YTO B TBEPAOM
COCTOSIHMH BOJIbl YaCTHIIbI
HaxoJATCs B CPEJTHEM JalIbIlIe
JIpYT OT Jipyra (IJI0OTHOCTh
MEHBIIIE), YeM B KHUJIKOM.
YcTaHOBIEHNE B3aUMOCBS3U
MEXy OCOOCHHOCTSMHU
arperaTHbIX COCTOSIHHI BOJIBI M
CYILECTBOBAaHHEM BOJHBIX
oprann3moB (MC — Ouonorusi,
reorpadus)

Hroro no pasgeny

5

Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl

3.1 MexaHnuecKkoe OBIMKEHUE

3

https://m.edsoo.ru/SFPMEBWO

K

UccnenoBanue paBHOMEPHOTO
JIBUKEHUSI, ONIPE/ICIICHUE €ro



https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK

3.2

I/IHepum{, Macca, IJIOTHOCThb

1

https://m.edsoo.ru/GXPU4AMT5P

npusHakoB. HaOmronenue
HEPaBHOMEPHOT'O ABM)KCHUS U
orpeziesieHue ero OTIIMYUM OT
PaBHOMEPHOTO JIBUKEHUSI.
Omnpenenenre CKOPOCTH
PaBHOMEPHOTO JTBUKCHHUS
(1apuka B KUJIKOCTH, MOJICTIN
AIEKTPUYECKOTO aBTOMOOUJIS U
T.1.). Onpenenenue cpeaHen
CKOPOCTH CKOJILXKCHHSI OpycKa
WM [IapUKa [0 HAKIOHHOU
iockocTy. Pemenue 3a1ay Ha
omnpezeNeHue MyTH, CKOPOCTU U
BPEMEHH PaBHOMEPHOTO
JBIDKEeHMS. AHaIM3 TpaduKoB
3aBHCHMOCTH ITYTH ¥ CKOPOCTH
OT BpEeMEHHU

OOBbsicHEeHNE U
IIPOTHO3UPOBAHUE SIBJICHUH,
00yCIIOBJIIEHHBIX UHEPIIUEH,
HaTpuMep, 9TO IPOUCXOIHUT MPH
TOPMOKEHUU WUJIH PE3KOM
MaHEBpE aBTOMOOWIIS, TOYEMY
HEBO3MO>KHO MTHOBEHHO
NPEKPaTUTh JABHKEHHE Ha
BEJIOCHIIE/IE UM caMoKate U T.
1. [IpoBenenue u aHanus
OIIBITOB, IEMOHCTPUPYIOLIUX
U3MEHEHHE CKOPOCTH JIBUKEHUS
TeJa B pe3ysibTaTe JeUCTBUS Ha



https://m.edsoo.ru/GXPU4MT5P

HEro Ipyrux rei. Pemenue
3aJ1a4 Ha ONpPECIICHUE MacChl
TeJna, ero 00beMa U IIIOTHOCTH.
IIpoBeneHue u aHaau3 OIBITOB,
JEMOHCTPUPYIOIIHUX
3aBHCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €ro MaccChl
IIPU B3aMMOJICHCTBUH TEIl.
N3mepenue maccsl Tena
Pa3IMYHBIMH CIIOCOOAMMU.
Omnpenenenue MIOTHOCTH TEJIA B
pe3yJIbTaTe U3MEPEHUS €r0
Macchl U o0bemMa

3.3

Cuia. Bune! cun

14

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

w

N3ydenune B3auMOIEHCTBUS KaKk
INPUYUHBI U3MEHEHHs CKOPOCTH
TeJa WK ero JegopMauu.
Onucanue peabHbIX CUTYaIHil
B3aMMO/ICHCTBUSA Tell C
MIOMOIIBIO MOJIENIEH, B KOTOPBIX
BBOJIUTCS TIOHSITHE U
n3zo0paxenue cuisl. M3yuenune
cmitel yrpyrocth. MccnenoBanue
3aBHCUMOCTH CHJTBI YIIPYTOCTH
OT yJUIMHEHUS pE3UHOBOTO
IIHYpa WU NPYXKHUHBI (C
MOCTpPOCHHEM Tpaduka). AHaIU3
MPAaKTUYECKUX CUTYyalluii, B
KOTOPBIX IPOSIBIIAETCS JIeficTBHE

CWJIBI YIIpYrocTH (YIpyroctb
Msi4a, KPOCCOBOK, BETOK JIepeBa



https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW

U 1p.). AHAIU3 CUTYyalui,
CBSI3aHHBIX C SBJICHHEM
Tarorenus. OObscHeHuE
OpOUTAILHOTO IBUYKEHUS
IJJAHET C UCHOJIb30BaHUEM
SIBJICHUS TSATOTEHUS U 3aKOHA
nHepuuu. M3mepenune Beca tena
C TIOMOIIIBIO TMNHAMOMETpA.
ObocHOBaHME ITOTO CIIOCO0a
U3MEpEHUs.

AHanu3 1 MOJIEIMPOBAHNE
SIBJICHUS] HEBECOMOCTH.
DKCHEepUMEHTAIBHOE MOTyUYEHUE
MpaBujIa CIOKEHUS CUJI,
HaIpaBJIEHHBIX BJIOJb OJTHOM
npsimoid. Onpenenenne
BEJIMYMHBI PAaBHOJIEHCTBYIOIIEH
cui. M3ydeHne cuitbl TpeHUs
CKOJIBXKEHUS U CUJIbI TPEHUS
nokos. Mccnenosanue
3aBUCUMOCTH CHJIBI TPEHHS OT
CHUJIbI JaBJICHUS U CBOWCTB
TPYLINUXCS TOBEPXHOCTEN.
AHann3 NpakTUYECKNUX
CUTYallHil, B KOTOPBIX
MIPOSIBIISIETCS JCHCTBUE CUJIIBI
TPEHUs1, UCTIONB3YIOTCS CIIOCOOBI
€€ YMEHbIIICHUS WIH
yBeMUeHUs (KaTaHHe Ha
JBDKAX, KOHbKaX, TOPMOXKEHHUE




ABTOMOOWJIS, UCIIOJIb30BAHUE
MOJIIMITHUKOB, IIJJaBaHHE
BOJIHBIX KUBOTHBIX U JIP.).
Pemrenue 3amau ¢
HCIIOIb30BaHUEM (POPMYIT ISt
pacyeTa CUJIbI TSHKECTH, CUITbI
YOPYTOCTH, CUITBI TPEHUS

Htoro no paznemny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

AHanu3 U 0O0BSICHCHHE OIBITOB U
MPaKTUYECKUX CUTYaIUH, B
KOTOPBIX MPOSIBIISICTCS CHJIa
nasienusi. OG0CHOBaHUE
Croco0OB YMEHBIIEHUS U
YBEJIMUCHUS JTABJICHUSI.
N3ydenune 3aBucCUMOCTH
JIaBJIEHU ra3a OT o0beMa U

Jlasnene. Mepenata TeMrieparypsl. 3yuenue

41 JaBIICHUS TBEPJIBIMU TCIIAMH, 3 https://m.edso0.ru/XODW367P2
YKAJKOCTSMU U Ta3aMHy

0CcOOeHHOCTEN nepeaaun

JABJICHUS TBEPABIMU TEIIaMH,
KUAKOCTSIMHU U Ta3aMH.
O6ocHOBaHUE PE3yNHTATOB
OTIBITOB OCOOEHHOCTSMHU
CTPOCHUA BEUIECTBA B TBEPAOM,
KHUIKOM U Ta3000pa3HOM
COCTOAHUAX.
DKCIEPUMEHTAIBHOE
JI0Ka3aTeNbCTBO 3aKOHA

ITackanga. Pemnenue 3agay Ha



https://m.edsoo.ru/X0DW367P2

pacucT JaBJICHUA TBEPAOIO TCIIa

4.2

4.3

JaBneHue KuIKOCTH

ATMochepHOe 1aBiIeHHE

https://m.edsoo0.ru/2MVXZ0KL4

https://m.edso0.ru/T7134SXNO

HccnenoBanue 3aBUCHMOCTH
JTABJICHUS KUAKOCTH OT
rITyOUHBI TIOTPYKEHHS U
IUIOTHOCTH KHUJIKOCTH.
HabGnronenue u o0ObsicHeHue
THPOCTAaTUYECKOTO MapaoKca
Ha ocHOBe 3aKoHa [lackas.
N3y4yeHnune cooOmaonmxcs
cocynoB. Pemenue 3aga4 Ha
pacyer JaBIICHUS KUAKOCTH.
OO0BsicHEeHHE TIPUHIIHIIA
JICUCTBUS THIPABIMYECKOTO
npecca, THEBMaTHYECKHIX
MallluH. AHAJIN3 U OObSICHEHHE
NPAaKTUYECKUX CUTYyalluH,
JIEMOHCTPHUPYIOIUX MPOSBICHUE
JTaBJICHUS KUAKOCTH U 3aKOHA
[Tackans, HarpuMep MPOLECCOB
B OpTaHU3Me IpH
I1yOOKOBOJHOM HBIPSTHUU

DKCTepUMEHTAIbHOE
oOHapyxeHHre aTMOCPEpHOTO
JIaBJICHUS. AHAIIN3 U
00BICHEHHE OIBITOB U
MIPAKTUICCKUX CUTYaIUH,
CBSI3aHHBIX C JICHCTBUEM
aTMOC(EpPHOTO TaBJICHHUS.
OOBsicCHEHHE CYIIECTBOBAHUS



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

atMocgeps! Ha 3eMIie U
HEKOTOPBIX IUIAaHETax MM ee
OTCYTCTBHUS Ha IPYTUX IUIaHETaX
u Jlyne. O0bsicHeHHE
MU3MEHEHUSI TUIOTHOCTH
aTMoc(epsl C BBICOTOH U
3aBHCHUMOCTH aTMOC(HEPHOI0o
JTABJICHUS OT BBICOTHL. Pemenue
3aJa4d Ha pacyeT aTMOC(HEpPHOTO
nasneHus. M3yuenue
ycTpoiicTBa Gapomerpa-
aHepona

4.4

JlelicTBuE XKUJIKOCTH U Ta3a
Ha IOTPYKEHHOE B HUX TEJIO

3

https://m.edso00.ru/NFE6OQY8NK

OKCHepUMEHTaIbHOE
oOHapyXeHHUE TeUCTBUS
JKUJIKOCTH W Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
Ornpenenenrie BbITAIKUBAIOLIEH
CHUJIBI, ICMCTBYIOIIEH Ha TEIIO,
MOTPY>KEHHOE B KUJKOCTb.
[TpoBenenue u odcyxieHne
OTBITOB, JIEMOHCTPUPYIOIITNX
3aBHCHMOCTD BBITAJIKUBAIOIICH
CHUJIBL, JEUCTBYIOIIEH Ha TEJO B
JKUJKOCTH, OT 00beMa
MOTPY>KEHHOMU B KUJKOCTh
YacTH TeJla U OT TJIOTHOCTH
*kuakoctu. [Iposepka
HE3aBUCUMOCTH
BBITAJIKMBAIOIICH CHUJIBI,
JICUCTBYIOIIEH Ha TEJIO B



https://m.edsoo.ru/NFE6OY8NK

JKAJKOCTH, OT MACCHI TeJA.
HccnenoBanue 3aBUCUMOCTH
Beca TeJla B BOJE OT oObeMa
MOTPYKEHHOU B KHUIKOCTb
yacTu Tena. Penienue 3anaq Ha
IIPUMEHEHHE 3aKOHa Apxumena
H YCJIOBUA IJIaBaHUA TCII.
KoHctpynpoBanue apeomerpa
I KOHCTPYHUPOBAHUE JIOAKU U
OIPECIICHUE €€
Ipy30I0bEMHOCTH

Hroro no pasaceiny
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Pa3nes 5. PaGora n MOIIHOCTD. JHEprus

51 PabGora 1 MomHOCTH

5.2 IIpocTeie MexaHU3MBI

1

1

https://m.edsoo.ru/75LMREDY1

https://m.edso0.ru/504NQXKX9

OKCIIEpUMEHTAIIBHOE
ONpeAeIeHNe MEXaHNYECKOU
paboThI CUITBI TSKECTU TIPU
NaJeHUH TeJa U CHIIbI TPEHUS
IIpU paBHOMEPHOM
NepeMeLIeHUH Teja 1o
TOPU30HTAILHON TOBEPXHOCTH.
Pacuer MomHoCTH,
pa3BUBaEMOM MpU NOIBEME 10
nectHuue. Pemenue 3anaq Ha
pacueT MexaHu4ecKoi paboThl U
MOIIHOCTH

OmnpeneneHye BHIMTPBIIIA B CUIIE
IIPOCTBIX MEXAHU3MOB Ha
[IpUMeEpE pblyara, IoJABUKHOIO U



https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9

HETOABIKHOIO OJIOKOB,
HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue ycioBust
paBHOBECHSI phlUara.
OOGHapyKeHHE CBOWCTB MPOCTHIX
MEXaHH3MOB B Pa3IIUIHBIX
WHCTPYMEHTAX U
MPUCTIOCOOTIEHUSIX,
UCIIOJIb3YEMBIX B OBITY U
TEXHHKE, a TAKIKE B )KUBBIX
OpraHu3Max.
DKCIepUMEHTAIbHOE
JI0KA3aTeIbCTBO PABEHCTBA
paboT mpu NpUMEHEHUU
MIPOCTBIX MEXaHU3MOB.
Onpenenenne KIIJ nHakmonHoM
IoCKOoCTH. Pemenue 3a1a49 Ha
MIPUMCHECHHE TTPaBUIIa
paBHOBECHsI pplyara u Ha pacder
KILJ

5.3

Mexann4geckas OHEPTHUA

1

https://m.edso00.ru/G30454EMT

DKCIIEpUMEHTAIBHOE
ompeneeHue U3MEHEHUS
KUHETUYECKON U
MOTEHIMATBHOM SHEPTUH Tela
MIPU €r0 CKATHIBAHUHU 110
HAKJIOHHOM IJIOCKOCTH.
®opMyIHpOBaHHUE Ha OCHOBE
HCCIIEI0BAHMS 3aKOHA
COXpaHEHHUsI MEXaHUYECKOM
sHeprun. OOCYXIeHHE TPaHUIL



https://m.edsoo.ru/G3O454EMT

MIPUMEHHUMOCTH 3aKOHA
coxpaHeHus SHepruu. Pemenue
3aJ1a4 C UCIOJIb30BaHUEM 3aKOHA
COXpaHEeHHUsI SHEPTUu

Hroro no pazgeny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME o8

12




8 KVIACC

Ne i/

HaumenoBanue pa3aesioB u
TEM NMPOrpaMMbI

KoanuecTBo 4acoB

IIpa
KTH

Kont
pPoJIb
HbIE
pado
Thbl

YyeckK
ue
pado
ThI

Bcero

JyekTpoHHbIE (U(POBBIE)
o0pa3oBaTe/ibHbIE PecypChl

OcHOBHBIE BU/IbI
AeATEeJLHOCTH 00yYaAIOIIUXCS

Pa3nen

1.1

1. TenyoBbIE ABJIEHUS

Crpoenue u cBoiicTBa
BelecTBa

https://m.edso00.ru/R8QZNCIP

M

Habnronenune u
WHTEPIIPETALNS OIBITOB,
CBUJIETEIHCTBYIOIIUX 00
aTOMHO-MOJICKYJISIPHOM
CTPOCHUH BEIIECTBA: OIBITHI C
pacTBOPEHUEM Pa3TUIHBIX
BemecTB B Bojie. Pemmenne
3a]1a4 M0 OIEHUBAHUIO
KOJIMYECTBA aTOMOB HIIU
MOJIEKYJ B €UHUIIE 00beMa
BelllecTBa. AHAIN3 TEKCTa
JIPEBHUX aTOMHCTOB
(Hanpumep, pparMeHTa mOIMbI
Jlykpeuns «O npupone
BEIEH») C U3JI0KEHUEM
000CHOBaHU aTOMHOI
THIOTE3HI (CMBICTIOBOE
yreHue). OleHka
yOEIUTEIEHOCTH 3TUX
obocHoBaHul. OObACHEHNE



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/R8QZNCIPM

OpOYHOBCKOTO JIBFKEHUS,
sBiieHUS UG Dy3un U
pa3auuui MeX1y HUMHU Ha
OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKOM
TEOPHUH CTPOEHUS BEILIECTBA.
OOBsSICHEHHE OCHOBHBIX
pasinyuil B CTPOCHHUHM Ia3oB,
KUJKOCTEH U TBEPJBIX TEII C
HCIIOJIb30BAHUEM TTOJIOKEHHI
MOJICKYJISIPHOKUHETHYECKON
TEOPUU CTPOCHHS BEILIECTBA.
[IpoBeneHuE OMBITOB IO
BBIPAIIMBAHUIO KPUCTAIIIIOB
ITIOBAPEHHOM COJIM WX caxapa.
[IpoBenenune u 0obsACHEHNE
OTIBITOB, IEMOHCTPHUPYIOIIHX
KaIMAJUTSIPHBIC SIBIICHUS U
SIBIICHUE CMAYUBaHUSI.
OOBscHeHME posn
KaUJUTSIPHBIX SIBICHUH TSI
MOCTYTICHUS BOJIBI B
OpraHu3M PaCTEHHM.
Hab6nronenue, nmposenenue u
00BSICHEHUE OTIBITOB TIO
HaOJIFOJEHUIO TEIJIOBOI'0
pacIIvpeHus ra3oB,
JKUJIKOCTEN U TBEPJBIX TEI.
OOBsicHEHHE COXpaHEHHUS
o0beMa TBEpAbIX Tel,




1.2

TenuoBsle mpoLecchl

21

https://m.edsoo.ru/FI42A5VZA

TEKY4ECTH KHUJIKOCTH (B TOM
YHCIIe, Pa3HUIIBI B TEKYYECTH
JUISL pa3HBIX KHUIKOCTEH),
naBiieHus rasa. [Iposenenue
OTIBITOB, JIEMOHCTPUPYIOIINX
3aBUCHMOCTbD JIaBJICHHS
BO3/lyXa OT €ro 00beMa 1
HarpeBaHUs WU OXJIaXKICHUS,
1 MX OOBSICHEHHE HAa OCHOBE
ATOMHO-MOJICKYJIIPHOTO
yueHus. AHAIIU3 MPAKTUYECKUX
CUTYallui, CBSI3aHHBIX CO
CBOMCTBaMH I'a30B, JKUJIKOCTEH
U TBEPJIBIX TEJ

O6ocHOBaHME MTPaBUII
U3MEPEHHUS] TEMIIEPaTypHI.
CpaBHEeHHE pa3INnIHBIX
CHoco0O0B U3MEPEHHUS U LKA
Temrepatypbl. Habmonenue n
00BSICHEHHE OITBITOB,
JIEMOHCTPHUPYIOLIHX
N3MEHEHUE BHYTPEHHEN
DHEPTUU Tella B pe3yiibTaTe
TETUIoONepeiadun H padoThI
BHEIIHHX cwil. HabmroeHue u
00BSICHEHHUE OIIBITOB,
00CYX/ICHUE MPAKTUIECKUX
CHUTYaINH, JEMOHCTPHPYIOIINX
pa3IUYHBIC BUIBI
TETUIONIepeIauH:



https://m.edsoo.ru/FI42A5VZA

TEIUIONPOBOHOCTb,
KOHBEKIIHIO, U3ITy4EHUE.
HccnenoBanue sBieHus
TeII000MeHa MpHu
CMEIIMBAHUH XOJIOIHOM U
ropsiaeii Boabl. HaOnronenue
YCTaHOBJICHUS TEILIOBOTO
pPaBHOBECHS MEXIY TOpside U
XOJIOJTHOM BOJIOM.
Ornpenenenne (MU3MEPEHHE)
KOJIMYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOH MpHU
TEII000MEeHe C HarpeThiM
METATTNYECKUM LUTUHAPOM.
Ornpenenenne (U3MEPEHHE)
YAECIBHON TEINTIOEMKOCTH
BemiecTBa. Pemenne 3amay,
CBSI3aHHBIX C BEIYHCIICHUEM
KOJIMYECTBA TETIOTHI U
TEIIOEMKOCTH TIPU
TerioooMeHe. AHanus
CUTYaIlui IPaKTHYECKOTO
WCIIOJIb30BaHUS TETUIOBBIX
CBOMCTB BEIECTB U
MaTepuasoB, HAaPUMeEp, B
LEJSIX SHEProcOepeKeHHs:
TETUTOU30JISIIIHS,
SHEprocOeperaronfe KphIIiu,
TEPMOAKKYMYJISITOPHI U T. 1.
HaGmoienue sBineHuii




UCIIApCHUS U KOHICHCAIIUU.
HccnenoBanue npoiecca
UCIIApEHUs Pa3INYHbIX
)xunkocreii. O0psAcHEHHE
SIBJICHUI UCTIApEHUs U
KOHJICHCAIIMH HA OCHOBE
aATOMHOMOJICKYJIIPHOTO
yuenus. Habmonenue u
00BsSICHEHHE TIpoIecca
KHIICHUS, B TOM YHCIIe
3aBHCHUMOCTH T€MIIEPaTyphbl
KHUIICHUS OT JaBJICHHUS.
Omnpenenenue (M3MepeHUE)
OTHOCHUTEIIbHOM BIIaXKHOCTHU
Bo3nyxa. Habmonenue
nporiecca IIaBIeHUs
KPUCTATMYECKOTO BEIIECTBA,
Hanpumep, Jpaa. CpaBHeHHE
MIPOLIECCOB IJIaBICHUS
KPUCTAIJIMYECKHUX Tell U
pa3MsAr4eHus Py HarpeBaHUH
amopdHbIx Ten. Onpenenenue
(n3Mepenue) yaeabHoi
TETUIOTHI IJIABJICHUS JIbJIA.
OO0BsicHEeHUE SIBICHHI
TUTABJICHUS Y KPUCTAJUTH3AIHH
Ha OCHOBE
aTOMHOMOJIEKYJISIPHOTO
yuenus. Pemenue 3anauy,
CBSI3aHHBIX C BEIYHUCIICHHEM




Uroro no pazgeny

Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHHSA

28

KOJIMYECTBA TEIUIOTHI B
Ipoleccax Teronepeaayn
IIPY TUIABJICHUH U
KPUCTAJUIM3aLUU, UCTIAPEHUN U
KOHJIEHCAalUU. AHaIu3
CUTYyalui IPAKTUYECKOTO
IIPUMEHEHHS SIBJICHUI
IUTABJIEHUS U KPUCTAJUIM3ALINH,
HanpuMep, MoIy4eHue
CBEPXUYHUCTBIX MATEPHAJIOB,
coJieBasi rpeika u Ap. AHanu3
paboTHI U OOBSACHEHHE
MPUHIUIIA JEHCTBUSA
TEIUIOBOTO JIBUTaTEIS.
Beruncnenue konuuectsa
TEIUIOTHI, BBIAETISIOLIETOCs Py
CrOpaHMHU pPa3INYHbIX BUIOB
toruBa, U KITJ[ nBurarens.
OO6cyx1eHnEe YKOJIOTHUECKUX
MIOCJIEACTBUM UCIIOJIb30BAHUS
JIBUTATENIEN BHYTPEHHETO
CrOpaHMsl, TEIUIOBBIX U
TUAPOIIEKTPOCTAHIIMI

2.1

DIeKTpUYECKHE 3apsibl.
3apspKeHHBIE Tela U UX
B3aUMOJICCTBHE

https://m.edso0.ru/R4QORCT
Q4

HaGnronenue u npoBeneHne
OTIBITOB IT0 JICKTPU3AIUH TEJT
MIPU CONPUKOCHOBEHUH H
uHaykuei. Habmonenue n



https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/R4QORCTQ4

2.2

IToCTOSTHHBIN 2IIEKTPUYECKUN
TOK

20

https://m.edsoo.ru/PBOBOWS2

B

00BsICHEHHE B3aUMOICHCTBUS
OJIHOMMEHHO U Pa3HOMMEHHO
3apsOKeHHBIX Tell. OObsICHEHNE
MPUHIUTIA JCHCTBUSA
anekTpockona. OObsICHEHHE
SIBJICHUM JIEKTpU3AIIU NPU
CONPUKOCHOBEHUU TEJN U
WHIYKIUEH C UCIIOJIb30BAaHUEM
3HAHUM 0 HOCHUTEIIIX
ANEKTPUYECKUX 3aPsI0B B
BemiecTBe. Pacno3HaBanue u
00BSICHEHHE SIBIICHHUI
AJICKTPU3ALUH B TIOBCETHEBHOM
»ku3uu. HaOmoaenue u
00BSICHEHHE OITBITOB,
WJUTFOCTPHUPYIOUTUX 3aKOH
COXpaHEHHUsI IEKTPUUECKOTO
3apsana. HaGmrogeHue onbIToB
10 MOJIETUPOBAHUIO CHUJIOBBIX
JIMHUMN 3IEKTPUYECKOTO MOJIS.
HccnenoBanue neiicTBUs
ANEKTPUUECKOTO MOJISL HA
MPOBOTHUKY M TUDJIEKTPUKHI

Habmroienue pa3nuyHbix
BUJIOB JCHCTBUSI
ANEKTPUYECKOTO TOKA U
oOHapy»XeHHe STUX BUJIOB
JIEUCTBUS B ITIOBCETHEBHON
ku3Hu. HaOmronenue
BO3HHUKHOBEHHS ra30BOT0



https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/PBQB0WS2B

paspsijia u JIEKTPUUECKOTO
TOKa B xujkoctu. COopka u
HCTIBITAHUE AJIEKTPUYECKOM
LIETIH IMOCTOSHHOTO TOKA.
N3mepenune cuibl TOKa
amnepmerpoM. M3mepenue
ANEKTPUUYECKOTO HATIPSIKCHUS
BOJbTMETPOM. [IpoBenenue u
00BSICHECHHE OITBITOB,
JIEMOHCTPHUPYIOLTUX
3aBUCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBIICHUS TPOBOIHUKA
OT €ro JJIMHBI, IUIOIIAaAN
MONEPEYHOI0 CEYEHUS U
Marepuaia. MccnenoBanue
3aBUCHUMOCTH CHUIBI TOKA,
MPOTEKAIOILIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHUS
pe3ucTopa 1 HanpsHKeHUs Ha
pesucrope. [IpoBepka npasuina
CJIO’KEHUSI HAPSKEHUH Npur
IOCIIEJOBATEIIbHOM
COCTMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuIa 7151 CUITBI
TOKa NP apajieTbHOM
COCTMHEHUH PE3UCTOPOB.
AHanu3 cuTyauun
IOCIIEIOBATEIIFHOTIO U
NapajuieIbHOTO COCIMHEHUS
MIPOBOJIHUKOB B JOMAIIIHUX




AIIEKTPHUYECKUX CETHX.
Pemrenue 3amau ¢
UCIOJIb30BaHKEeM 3akoHa Oma
u hopmyn pacuera
AIIEKTPUYECKOTO
COIIPOTHUBIICHUS TIPU
MOCJIEI0BATEILHOM U
NapajuleIbHOM COEAMHEHNN
pOBOAHMKOB. OrpeneneHue
paboThI AIEKTPUIECKOTO TOKA,
MIPOTEKAIOIIETO Yepes
pesuctop. OnpeneneHue
MOIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIJIENIIEMON Ha
pesucrope. MccnenoBanue
3aBHCHMOCTH CHUJIBI TOKA Yepe3
JIAMITOYKY OT HAIPsDKEHUS Ha
Heit. Onpenenenne KI1J]
Harpesarens. MccnenoBanue
npeoOpa3oBaHus SHEPTUU NIPU
MOIbEME Tpy3a
AIIEKTPOABUTATEIEM.
OO0OpbsicHeHHE yCTpOWCTBA U
MPUHIIMNA AEHCTBUS
JIOMAITHUX
AIIEKTpOHArpeBaTeNbHbIX
npubopoB. OObsICHEHNE
MPUYKH KOPOTKOTO 3aMBIKaAHUS
Y NIPUHLMNA JEACTBUSA
IIJIaBKUX MPEAOXPAHUTEIICH.




Pemenue 3amau ¢
MCIIOJIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIE SIBICHUS

1.5

https://m.edsoo.ru/BULAFRB

RA

HccnenoBanne MaruiuTHOTO
B3aMMO/ICHCTBUS IIOCTOSHHBIX
MAarHuToB.

N3yuenne MarHuTHOTO NOJIA
MOCTOSIHHBIX MAarHUTOB TIPU UX
00BEIMHCHUH U Pa3JICJICHUH.
HccnenoBanne MaraiuTHOTO
B3aMMO/ICHCTBUS IIOCTOSHHBIX
MarHuToB. M3yuenue
MAarduTHOTO I1OJISI IIOCTOSHHEIX
MarHuTOB TP UX
00BEAMHEHNUHU U Pa3/IeJICHHH.
[IpoBeaeHmne ONBITOB MO
BHU3yaJIM3al[UU TOJIS
MMOCTOSHHBIX MarHUTOB.
N3yuenue sBieHus
HaMarHM4UBaHUS BEIIECTBA.
Uccnenosanue neicTus
ANEKTPUIECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY.
[IpoBeneHue onbITOB,
JIEMOHCTPHUPYIOLIUX
3aBUCHMOCTD CHJIbI
B3aUMO/ICHCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CHJIBLI 1
HaIMpaBJICHUS TOKA B KaTYIIIKE.
AHaJIN3 CUTYyalui



https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA

https://m.edsoo.ru/7QODSEL1

MPaKTUYECKOr0 MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUUYECKHUX YCTPONCTBAX,
MIPOMBIIIJICHHOCTH,
Meauiune). 3ydyenue
JIEUCTBUSI MAarHUTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM. M3yuenue
JIEUCTBUS 3JIEKTPOABUTATENS.
N3mepenne KII
AIEKTPOJBUTATEIIHLHOMN
ycTaHoBKH. Pacrio3naBanue u
aHaJnu3 pa3INdHbIX
MPUMEHEHUM
ANEKTPOJIBUraTeNei
(TpaHCcnOpT, OBITOBBIE
YCTpOMCTBA U JIp.)

OnBITHI 110 UCCIIETOBAHUIO
SIBIICHUS DJIEKTPOMArHUTHOM
WHIYKIWU: UCCIEA0BaHNE

2.4 3 4
JICKTPOMATHHTHA HHAYKIHA 5 W3MEHEHUH 3HAYEHUs U
HaIpaBJICHUs] HHIYKIIHMOHHOTO
TOKa
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I1O0 68 145

[NPOT'PAMME



https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoanuecTBo 4acoB

Ko
HTP
Ne i/ Haumenosanue pasnesios u 01k JyiekTpoHHbIE (IU(POBBIE) OCHOBHBIE BHIBI
TeM NMPOrpaMmMbIl HbBI
Bceero . o0pa3oBaTte/ibHbIE PecypChl NeSITeJIbHOCTH 00y4aAIOIIHUXCS
pad
oT
bl
Pa3nen 1. Mexannuyeckue siBJeHHS
AHanu3 u 00CyKIeHne
Pa3TUYHBIX IPUMEPOB
MEXAHNYECKOTO IBHKEHMUS.
OO0cyxaeHune rpaHuil
MIPUMEHHUMOCTH MOJICITN
«MarepHualibHas TOUKay.
Omnucanue MEXaHUYECKOTO
JBUKEHUS PA3TUIHBIMU
11 MexaHndeckoe ABMKEHHUE U 10 https://m.eds00.ru/CEOGHRG cniocobamu (ypaBHEHHUE,

CII0COOBI €r0 OTMMCAHUSA

TL

Tabnuia, rpaduk). AHaIN3
JKN3HCHHBIX CHTyaHHfI, B
KOTOPBIX IIPOSIBIISETCS
OTHOCUTCIIBHOCTbD
MEXaHHYECKOTO ABMKCHUS.
Habmoienne MexaHu4ecKoro
ABHUKCHUS TE€J1a OTHOCUTCIBHO
Pa3HBIX TEJN OTCUETA.
CpaBHeHHe yTeu 1



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/CEOGHRGTL

TPACKTOPUM IBUKEHUS OJTHOTO
Y TOTO € TeJla OTHOCUTEIHHO
pa3HbIX TeJ OTcueTa. AHAIN3
Tekcra ["anunes o0
OTHOCHUTEIIbHOCTH JIBUKCHHUS;
BBINOJIHEHUE 3a/IaHUH 110
TEKCTY (CMBICIIOBOE UTEHHUE).
Omnpenenenue cpeaHeit
CKOPOCTH CKOJIb)KEHUS OpycKa
VI JIBIDKEHUS IAPHKA TI0
HAKJIOHHOH TJIOCKOCTH.
AHanu3 u 00CyXIeHne
croco60B MPUOIMKEHHOTO
oTpesieNieHUs MTHOBEHHOM
ckopoctu. OnpeneneHne
CKOPOCTH PaBHOMEPHOTO
JBUKEHUS (LIapyKa B
KUJTKOCTH, MOJICITH
ANEKTPUYECKOTO aBTOMOOUIIS U
T. 1.). OnpezaeneHue NyTH,
MPOMJICHHOIO 3a JaHHbIN
MIPOMEXYTOK BPEMEHH, U
CKOpPOCTH TeJa 1o rpaduky
3aBUCHMOCTH TTyTH
PaBHOMEPHOTO JIBHYKECHUS OT
BpeMenn. OO0CyXIeHHe
BO3MOXKHBIX IPUHIIUIIOB
JeiicTBUS MPUOOPOB,
HU3MEPSIOLIUX CKOPOCTh
(cnupometpoB). Beruncnenue




IIyTHU U CKOPOCTH NpU
PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JIBUKEHHUH
tena. OnpeneneHue
MIPOUICHHOTO MYTH U
YCKOpPEHUS JBH)KEHUS Tela 110
rpaduKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO JBUKEHHUS
Tena oT BpeMeHH. [Iposepka
TUIOTE3bI: €ClU MpU
PaBHOYCKOPEHHOM JIBH>KEHUU
0e3 HauaIbHOU CKOPOCTH ITyTH
OTHOCSTCS KaK psAJl HEYETHBIX
YHCell, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU
0oIMHAKOBEI. OnpeeneHne
YCKOpEHUS Tella Ipu
PaBHOYCKOPEHHOM JIBH>KEHUU
10 HAKJIOHHOM IJIOCKOCTH.
W3mepenue nepuona u
4acTOThI 0OpaleHHs Tela 1Mo
OKpyXHOCTH. OnpenieieHne
CKOPOCTH PaBHOMEPHOTO
JBUKEHUS Teja 10
OKpYy’KHOCTH. Pemenue 3amaq
Ha OIIpe/IeIICHUE
KMHEMATHYECKUX
XapaKTEPUCTHK
MEXaHUYECKOTO ABM)KEHUS




Pa3IMYHbIX BUJIOB.
Pacno3naBanue u
IpUOINKEHHOE ONMCAHUE
pa3IUYHbIX BUOB
MEXaHUYECKOTO JIBUXKEHUS B
MIPUPOJIE U TEXHUKE (Ha
pUMepax CBOOOIHO
NaJaroIuX Tell, IBUKEHUS
KUBOTHBIX, HEOECHBIX TEll,
TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

BzaumoaericTBue Ten

20

https://m.edsoo.ru/UC1RQAF4

C

Habumronenue u oocyxaenue
OIIBITOB C IBUKCHUEM TCJIa
IIprU YMCHBIICHUHU BJIMAHUA
JIpYTUX Tell, IPENATCTBYIOLINUX
JBYDKEHUIO. AHAIN3 TEKCTa
lanunes ¢ onucanuem
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH
WHEPIIUH; BBITIOJHCHUE
3a/IaHUM 110 TEKCTY
(CMBICIIOBOE UTEHHE).
OO6cyxaeHrne BO3MOKHOCTH
BBIITOJIHCHHA 3aKOHA HHEPIIHUN
B Pa3JIMYHBIX CHCTEMax
orcuera. Habmonenue u
00CYyXJIeHIEe MEXaHUIECKHIX
SIBIICHU, TIPOMCXO/ISAIINX B
cucreme oTcueTa «Tenexkar
MIpH €€ paBHOMEPHOM U
YCKOPEHHOM JIBMKECHHUH



https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/UC1RQAF4C

OTHOCHUTEIILHO KaOMHEeTa
¢dbusuku. [evicTBus ¢
BEKTOPAMHU CHUJI: BBIITOJIHEHUE
3a/laHui O CIOKEHUIO U
BBIUNTAHUIO BEKTOPOB.
Habmonenue w/wm
MIPOBEICHHUE OIIBITOB,
JEMOHCTPHPYIOIIHUX
3aBUCUMOCThH YCKOPEHHS Tella
OT MPHUIIOKEHHON K HEMY CHJIBI
Y Macchl Tena. AHalu3 u
00BsICHEHUE SIBJICHUM C
HCIOJIb30BaHUEM BTOPOTO
3akoHa HrroToHa. Pemenne
3a/1a4 ¢ UCTMOJIb30BAaHUEM
BTOpOro 3akoHa HeroToHa 1
TpaBUJIa CIOKEHUS CHJL.
Ornpezenenne )KeCTKOCTH
MPYXUHBL. AHAIIN3 CUTYaIIHH,
B KOTOPBIX HAOIIOJA0TCS
ynpyrue aegopmaruu, u ux
00BsICHEHUE C
HCMOJIb30BaHUEM 3aKkoHa ['yka.
Pemenue 3agau ¢
HCMOJIb30BaHUEM 3aKkoHa ['yka.
Hccnenosanue 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbXKEHUS OT
CWJIBI HOPMAIIBHOTO JIaBJICHUSI.
OO6cyxaeHne pe3ybTaToB
uccnenoanus. OnpenencHue




KO3 pHUIMEeHTa TPEHHUS
CKOJIBXKEeHUs. I3MepeHue cuibl
TpeHUs MOKOos1. Perenue 3amau
C UCIOJIb30BaHUEM (HOPMYJIBI
JUTSL CHUTBI TPEHHS CKOJIBKCHHUSI.
AHanu3 IBHKEHUS TEJI TOIbKO
I1OJ] ACHCTBUEM CHIIBI TSKECTH
— CBOOOJHOTIO aJICHUS.
OOBsacHEHNE HE3aBUCUMOCTH
YCKOPEHUs1 CBOOOHOTO
MageHus OT MaccChl TEA.
O1leHKa BEIUYNHBI CHIIBI
TATOTEHUS, IEUCTBYIOIIEH
MEXIy ABYMs Tenamu (AJis
pa3HbIX Macc). AHanu3
NBIDKEHUS HEOECHBIX TEJI IO
JCHCTBUEM CHJIBI TATOTEHUS (C
HCIIOJIE30BAHHEM
JIOTIOJTHUTEIBHBIX HICTOYHUKOB
nHpopmanun). Pemenue 3agau
C UCIIOJb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U
(hopMymBI 7151 pacueTa CUJIBI
TsOKECTH. AHaNIu3
OPUTHHAIILHOTO TEKCTA,
OITHCHIBAIOIIETO MTPOSBICHHUS
3aKOHA BCEMUPHOTO
TSATOTEHMS; BHIIIOJHECHHE
3aIaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).




Habmonenue u o0cyxenue
OITBITOB 110 U3MEHEHHIO BECa
TeJa MPU YCKOPECHHOM
JB)KEHUU. AHAJIU3 YCIOBUH
BO3HMKHOBEHHS HEBECOMOCTHU
U neperpysku. Pemenue 3agau
Ha OmpeieNieHre Beca Teja B
pa3IMYHBIX YCIOBUSX. AHAIU3
CHUJI, ICUCTBYIOIIMX HA TEJO,
MOKOSAIIEECs Ha OTIOpE.
OrnpezenieHne EHTPa TAKECTH
Pa3IUYHBIX TEJT

1.3

3aKOHBI COXPAHEHMS

10

https://m.edsoo.ru/5SHEC3Y 25

B

Habumronenue u oocyxaenue
OTIBITOB, IEMOHCTPUPYIOIIAX
nepeaavy UMIysabca npu
B3aUMO/ICHICTBUH Tell, 3aKOH
COXpaHEHMs UMITYJIbCa MPU
abCOJIIOTHO YIIPYTOM U
HEYIpPYroM B3aUMOACHCTBUU
TeNl. AHaNMU3 CUTyaluii B
OKpY>KaroIlen JKU3HH C
WCTIOJIh30BaHNEM 3aKOHA
COXpaHEHHS UMITYIIbCA.
Pacnio3HaBanue sBIEHUS
PEaKTUBHOT'O JIBUKEHHUS B
MPUPOJIE U TEXHHKE.
[IpumeHeHue 3akoHa
COXpaHEHUsSI UMITYJIbCa JJIS
pacdera pe3yibTaToB
B3aUMOJICHCTBUS Te (Ha



https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/5HEC3Y25B

IIpUMepax HEyNnpyroro
B3aUMOJCHUCTBHS, YIIPYTOrO
LEHTPAIBHOTO
B3aMMOJCHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3
KOTOPBIX HEMOJBUKHO).
Pewmenne 3anau ¢
HCII0JIb30BAHNEM 3aKOHA
COXPaHEHHUS UMITYJIbCA.
Omnpenenenne pabOTHI CHITBI
YIPYTOCTH IIPH MOJbEME IPy3a
C MCIIOJIb30BaHUEM
HEIOJBWKHOTO U MOABHKHOTO
650x0B. M3mepenue
MoutHocTH. M3mepenue
MTOTEHIMAIbHOW JHEPIUU
ynpyro nehopMUpoBaHHON
npyKuHblL. M3Mepenne
KMHETUYECKOM dHEPIuu Teia
10 JIMHE TOPMO3HOTO ITyTH.
OKCIepUMEHTAIIBHOE
CpPaBHEHHE U3MEHEHUs
NOTEHINAILHON U
KUHETHYECKON SHEPrui Tea
MIPH IBUYKEHUH 110 HAKJIOHHOM
MJIOCKOCTH.
DKcrepuMeEHTaJIbHAs TPOBEPKA
3aKOHA COXPaHEHHUS
MEXaHUYECKON DHEPTUU IIPU
CBOOOTHOM Ta/ICHUH.




Hroro no pasaceiny

40

IIpumeHeHue 3aKoHa
COXPaHEHHUs MEXaHUYECKOU
SHEPIUH JUIs pacuera
HOTEHIMAJILHON U
KHHETUYECKOMN SHEPruil Tena.
Pewenne 3amau ¢
WCIIOIh30BaHUEM 3aKOHA
COXPAHEHHUS MEXAHUYECKOM
SHEPTUHU

Pa3zgen 2. Mexann4yecKue KOJe0aHUA U BOJTHBI

2.1

MexaHndeckue KojaeOaHust

3

https://m.edsoo0.ru/S5VIGSAI3

HaOmronenne xosiebanuii mox
JIEHCTBUEM CHII TSDKECTH U
YIIPYTOCTH U OOHApYKEHHE
MOA0OHBIX KOJIeOaHuil B
OKpY>KarolleM Mupe. AHamu3
KojeOaHuil rpy3a Ha HUTH U Ha
npyxuHe. OrnpeneneHue
YacTOTHI KOJIEOAHU I
MaTeMaTUYECKOTO U
MPYXUHHOTO MasiTHUKOB.
HabGmronenue u 00bsICHEHNE
SIBJICHUS PE30HAHCA.
Hccnenosanue 3aBUCUMOCTH
repuoaa KojieOaHui
MTOJIBEIICHHOTO K HATH Tpy3a
ot niuHbl HUTH. [IpoBepka
HE3aBHCHMOCTH TIepro/Ia
KosebaHuii rpy3a,



https://m.edsoo.ru/S5VIGSAI3

MOJIBEIIEHHOTO K JICHTE, OT
Macchel rpy3a. Habnronenue u
00CYXICHHUE OIIBITOB,
JEMOHCTPUPYIOLITHX
3aBUCHMOCTb IIEpUoIa
KoJie0aHU TPY>KUHHOTO
MasiTHHKa OT MaccChl rpy3a
KECTKOCTH MPY>KUHBIL.
[Ipumenenue
MaTeMaTHYECKOTO U
NPY>KUHHOTO MasiTHUKOB B
Ka4ecTBe MOJIEIICH IS
OIMCaHUs KoeOaHuil B
OKpy>katoiieM mupe. Pemenue
3aJa4, CBSI3aHHBIX C
BBIYMCIICHUEM WJIA OLIEHKOM
4acTOTHI (TIEpUoIa)
kojeOanuil. Ismepenue
YCKOPEHUs1 CBOOOHOTO
najIeHus

2.2

MexaHW4eCKHUE BOJIHEI. 3ByK

3

https://m.edsoo.ru/DHIJG8A50

OOGHapyxeHune U aHaIu3
BOJTHOBBIX SIBIICHUH B
OKpY’KaroIIeM MHpe.
Habmonenue
pacmpocTpaHeHus
MIPOJIONILHBIX U TIOMIEPEUHBIX
BOJIH (HA MOJIENN) U
0OHapy)XeHHE aHAJIOTHYHBIX
BUJIOB BOJIH B PHUPOJIE (3BYK,
BOJIHBI Ha BOJIe). Brruncnenue



https://m.edsoo.ru/DHIJG8A50

JUTMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHeHHsI 3ByKOBBIX
BOJIH. DKCIIEPUMEHTAJIbHOE
OIIpeJIeJIEHUE IPaHUL] YaCTOThI
CJIBILIUMBIX 3BYKOBBIX
konebanuii. Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI (B TOM YHCIIE, C
MCIIOJIH30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).
HaOmronenue u o0ObsicHeHHE
SIBJICHUSI aKyCTUYECKOTO
pe3oHaHca. AHalIu3
OPUTHHAIBHOTO TEKCTa,
MTOCBSIIIEHHOTO
WCIIOJI30BAHHUIO 3BYKa (MU
yIbTpa3ByKa) B TEXHUKE
(ax0n0oKanus, yIbTpa3ByK B
MEULIMHE U Jp.); BBINOJIHEHHE
3aJJaHUI 1O TEKCTY
(cMBICTIOBOE UTEHUE)

Uroro no pazgeny

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI

15

3.1

DJIEKTPOMArHuTHOE MOJE U
3JIEKTPOMAarHUTHbIE BOJIHBI

https://m.edsoo0.ru/DT98BSEY

0

[TocTpoenue paccyxaeHui,
000CHOBBIBAIOIINX
B3aUMOCBS3b IEKTPUIECKOTO
Y MarHUTHOTO TOJIEH.
DKCIEepUMEHTAIBHOE U3yUYEHHE
CBOMCTB 3JIEKTPOMAarHUTHBIX



https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DT98B8EY0

BOJIH (B TOM YHCJIE C [IOMOILBIO
MOOMIIBHOTO TeneoHa).
AHanu3 peHTIeHOBCKHUX
CHUMKOB 4€JIOBEUECKOT0
opranusma. AHaJu3 TEKCTOB,
OTIHMCHIBAIOIINX MPOSIBIICHUS
AJIEKTPOMArHUTHOTO
W3ITy4EHUS B IPUPOJIC: KUBBIC
OpPTaHU3MBI, U3TyUCHUS
HEOECHBIX TeJ (CMBICIIOBOE
yrenue). Pacno3naBanue u
aHaJIU3 Pa3TUYHbIX
MPUMEHEHUI
ANEKTPOMArHUTHBIX BOJIH B
TeXHHKe. V3ydeHne BOTHOBBIX
CBOMCTB cBeTa. Pemenne 3amau
C HCIOJIb30BaHUEM (POpPMYIT
VIS CKOPOCTH
ANEKTPOMArHUTHBIX BOJIH,
JUTMHBI BOJTHBI U YaCTOTHI CBETA

Uroro no pazgeny

Pasaena 4. CBeToBbIe ABJICHUA

41

3aKOHBI paCIPOCTPaHEHUS
CBeTa

https://m.edsoo.ru/HBN3NMK

2M

HabmtoneHue onsIToB,
JEMOHCTPHUPYIOIINX SBJICHHUE
MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeTa
(BO3HMKHOBEHWE TEHU U
MIOJIYTEHH), U UX
WHTEpIpeTaIus ¢



https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M

HCIIOJIE30BAHUEM ITOHSTHS
cBeTOBOTO J1yda. OOBsICHEHNE
Y MOJCIIMPOBAHUE COJTHEUHOTO
Y JTYHHOT'O 3aTMEHUH.
HccaemoBanue 3aBUCUMOCTH
yTrila OTPa)KEHUs CBETOBOTO
Jy4a OT yrJia MajeHusl.
N3ydenue cBorcTB
M300paKeHUS B TUIOCKOM
3epkane. Habmonenue u
00BsACHEHHE OIIBITOB IO
MOJIYYEHUIO N300paKeHU B
BOTHYTOM U BBIITYKJIOM
3epkanax. Habmonenue u
00BSICHEHHE OIBLITOB IO
MPETOMJICHHUIO CBETa Ha
TPaHUIIe PA3JINIHBIX CPEJI, B
TOM YHCJIE OIBITOB C IOJHBIM
BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue 3aBHCUMOCTHU
yria MpeIoMIICHHs OT yriia
MaJIeHHs] CBETOBOTO JIyua Ha
TPaHMIIE «BO3TYX—CTEKIION.
Pacno3naBanue sSBICHUM
OTPaKCHUS U TIPEITIOMIICHUS
CBeTa B MOBCEIHEBHOM >KH3HM.
Amnanus u 00bICHEHHE
SIBJICHUSI OIITHYECKOTO MHUPaXKa.
Pemenue 3amad ¢
HCII0JIb30BAHUEM 3aKOHOB




OTpAXCHUA U NPCIIOMIICHUA
CBETa

4.2

JIMH3BI ¥ ONTHYECKHE
npuOopbI

https://m.edsoo0.ru/20WNYKR

X1

[Momyuyenne n300pa>keHmii ¢
MOMOIIBIO COOMparoIIel U
pacceuBarOLIEN JIUH3.
Omnpenenenne HOKyCHOTO
pPacCTOSIHUS U ONTHYECKOU
CHJIBI COOUPAIONICH JTMH3BI.
AHanu3 ycTponcTBa U
MPHUHIUTIA CHCTBUS
HEKOTOPBIX ONTHYECKUX
npubopoB: (oroanmapara,
MHUKPOCKOIIa, TEIECKOIIA.
N3ydenue Moaenu riasza Kak
ONTUYECKOH cucTeMbl. AHaIU3
SIBJICHUH OJIM30pYKOCTH U
JaIbHO30PKOCTH, TPUHLIUIIA
JIEUCTBUS OYKOB

4.3

Paznoxenue 6enoro ceera B
CIEKTP

https://m.edsoo.ru/2Z5AHODT
0

HaGmronenue pasnoxxeHus
6eJoro cBeTa B CHEKTP.
HaGmonenue u o0bsicHEHNE
OTIBITOB IO TIOJYYEHHIO 0eI0ro
CBETa MPH CII0)KEHUU CBETa
pasHbIX 11BeTOB. [IpoBenenue u
00BSCHEHHE OIBITOB TTO
BOCHPHSTHIO [IBETA TIPEIMETOB
MpU UX HAOJIOIEHNU Yepe3
[IBETOBBIC (DUIIBTPHI (IIBETHHIC
OYKH)



https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2Z5AH0DTO

Hroro no pazneny

Pa3gen 5. KBanToBbI€e IBJIeHUSA
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5.1

5.2

Hcenyckanue v nornomexHue
CBETa aTOMOM

CTpoeHue aTOMHOTrO siapa

https://m.edsoo.ru/BK5E4AQQ

8

https://m.edsoo.ru/U3WX2R6I
B

OO0cyxeHre 1eNn OTIBITOB
Pesepdopna no uccienoBanuio
aTOMOB, BBIJIBUKCHHE TUTIOTE3
0 BO3MOXHBIX pe3ylbTaTax
OTIBITOB B 3aBUCUMOCTH OT
MIPEIOoIaraeMoro CTpOeHus
aTOMOB, GOpPMYIUPOBAHUE
BBIBOJIOB M3 PE3YyJIbTaTOB
onbITOB. OOCYy)KIeHne
IIPOTUBOPEUYUH IUIAHETAPHOU
MO/JIEJIM aTOMa U OCHOBaHUU
Ju1st tunote3sl bopa o
CTaIlMOHAPHBIX OpOUTaX
anekTpoHoB. Habmonenue
CIUIONIHBIX U JTMHEHUYATBIX
CHEKTPOB U3Iy4EHUS
Pa3TUYHBIX BEIIECTB.
OO0bsicHeHre TUHEHYAThIX
CIICKTPOB U3ITydeHUS

OO6cyxneHrne BO3MOKHBIX
TUIIOTE3 O MOJIENSAX CTPOCHUS
anpa. OnpeneneHre coctaBa
ﬂllep 110 3aJaHHBIM MAaCCOBBIM
158 3aps[)101351M qucJjiaM 1 110
MOJIOKEHUIO B IEPUOIUYECKOU
CHCTEME DJIEMEHTOB. AHAIN3
W3MEHEHUS COCTaBa siJipa U €ro



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/U3WX2R6IB

5.3

SAnepHble peakuuu

https://m.edsoo.ru/TMMVY9V

SF

IIOJIOKEHUS B IIEPUOANIECKOMN
cucTeMe IpHu o-
PaauOAKTUBHOCTH.
HccnenoBanue TpekoB a-
YacTHUL 110 TOTOBBIM
dotorpadusm. OOHapyKeHUE
1 U3MEPEHHE PaIUalluOHHOIO
(oHa C TOMOIIBIO TIO3UMETPA,
OLIEHKa €r0 NHTEHCUBHOCTH.
AHanu3 OHOJIOTHYECKUX
W3MEHEHUH, TPOUCXOISIINUX
o AeHCTBUEM
PaauOAKTUBHBIX U3TyYEHUN.
Hcnonb3oBanue
PaIMOAKTUBHBIX HU3JTyUYEHUN B
MEIUIINHE

Pemenue 3anau ¢
WCIIOJb30BAHUEM 3aKOHOB
COXpaHEHHUS MACCOBBIX U
3apsI0BBIX YUCEI Ha
orpesiesieHUE pe3ynbTaToB
AJIEPHBIX PEaKLNN; aHATIN3
BO3MOKHOCTH WJIH
HEBO3MOKHOCTH sI/IEPHOU
peakiuu. O1eHKa SHEPTUH
CBS3U SIJIEP C UCIIOJIB30BAHUEM
(bopmysbl DHHIITEHHA.
OO0cyxaeHne mepcrneKkTHB
WCIIOJIb30BAHUS YIIPABISEMOIO
TEPMOSIAEPHOIO CUHTE3A.



https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/TMMVY9VSF

OO6cyxenne npeuMyIecTB U
IKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C SIACPHON
SHEPreTUKOMN

Hroro no pazneny

Pasznea 6. [loBTOpUTEIHHO-000011Ia K0 1A
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i MOaYJIb

[ToBTOpenue n o0obIICHNE
6.1 cojiep)aHus Kypca GU3UKA 3a
7-9 xiacc

https://m.edsoo.ru/JKQOXVJ8B

E

Boinonnenue yueOHbIX
3aJaHui, TPEOYIOIUX
JEMOHCTPALMHI
KOMIICTCHTHOCTEH,
XapaKTEepPU3YIOLIUX
€CTECTBEHHOHAYYHYO
rPAMOTHOCTh: — IPUMEHEHUS
MOJTYYEHHBIX 3HAaHUU 1JIs
Hay4YHOTO OOBSICHEHUS
(bU3UYEeCKUX SBICHUN B
OKpPY’KaroIlley pupoe, B
OBCEIHEBHOM XKU3HU U
BBISIBIICHUS] (PU3MUECKUX OCHOB
pslla COBpEMEHHBIX
TEXHOJIOTHi{; — IPUMEHEHUS
OCBOEHHBIX
SKCMIEPUMEHTAIbHBIX YMEHUM
JUTSL ICCIIETOBAHNUS
(bU3MYEeCKUX SBIECHUH, B TOM
YUCIIE JUIS TPOBEPKU TUIIOTE3 U
BBISIBIICHUSI 3aKOHOMEPHOCTEH.
Pemenue pacueTHbIxX 3a1a4, B
TOM YMCJIE IIPEATIONAraroIUX



https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/JKQXVJ8BE

WCIOJIb30BaHNE (PUZNIECKUX
MoJieTiell 1 OCHOBAHHBIX Ha
COZIep’KaHUU PA3INIHBIX
pasnenoB Kypca husuku.
BeimonHenue u 3ammura
TPYNIIOBBIX UIIH
WH/IMBUYAIbHBIX TIPOCKTOB,
CBSI3aHHBIX C COJICPKAHNEM

Kypca Qpu3uKu

Htoro no paznemny 9

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 4 21




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®usuka — Hayka O pUpoeE.
1 SIBiIeHUS IPUPOABL.
Ou3NYECKUE SBJICHUS
MexaHuueckue, TeIIoBbIe,

2 3IEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
dusnuecKue BeIUYUHbBI U UX
U3MEpEHUE

https://m.edso0.ru/35YPBIW5K

https://m.edsoo.ru/l116U53L6H

https://m.edso0.ru/6ZYFTFPAY

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
4 IIPY IOMOIIM KUJAKOCTHOTO
TEPMOMETPA U AaTYUKA
TEeMIIEpaTyphl"”

https://m.edsoo0.ru/VOGCNSIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKH U3Y4YalOT
MPUPOAY.

5 EcrecTBeHHOHAYUYHBIN METON
no3Hanusa. Onucanue
(bu3MYECKUX SIBICHUN C
IIOMOIIBIO MOJACIEH

Ypoxk-uccienoBaHue
"[IpoBepka rUmoOTE3bI:

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo0.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JAIBHOCTH IOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIBIIE, YeM OOJIbIIIE
BbICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEIeCTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KeHUE YacCTHUIl BELIECTBA
VYpok-uccnenoanue «OMbIThI

110 Ha6J'IIOI[eHI/IIO TCIIJIOBOTO
pacIupCHUs Ira3oB»

https://m.edsoo.ru/HO31SN1F3

https://m.edso0.ru/FT87UNTLS

10

ArperatHble COCTOSHUS
BELIECTBA

https://m.edso0.ru/STRDWACXM

11

B3anmMocssa3e Mexnay
CBOMCTBAaMHM BEMIESCTB B
Pa3HBIX arperaTHbIX
COCTOSTHUSIX B BIX
aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

https://m.edsoo.ru/AWMI1DBI148

12

Mexanndeckoe OBUKEHHUE.
PaBHOMeEpHOE 1
HEPaBHOMEPHOE JIBUKEHHE

https://m.edso0.ru/3W6CCIHB1

13

14

Cxopocts. Enuanims
CKOpPOCTH

Pacuer nmytu u BpemeH"
JIBUKCHHUS

https://m.eds00.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

WNuepius. 3akoH HHEPIUY.

https://m.edso0.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

B3aumoneiictBue TeI Kak

IIpUYrMHa U3MCHCHHUA CKOPOCTH

JABHXCHHA TCJI

16

IlnotHOCTE BemiectBa. Pacuer
Macchl ¥ 00beMa Tejia 1o ero

IINIOTHOCTHU

https://m.edso00.ru/0S71X3DPS

17

18

Jlaboparopnas pabota Nel
«Ornpenenenue mIOTHOCTH
TBEPIIOTO TETA»

Pemrenne 3amad mo reme
"[TnoTHOCTE BemecTna"”

https://m.edso00.ru/OH22PX7CX

https://m.edso0.ru/50DYVY G49

19

Cuna xak XxapakTepuCTHKa
B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edso0.ru/NV56FY1G2

20

Jlaboparopnast pabota No2
«M3yueHne 3aBUCUMOCTH
pacTspkeHus (aedopmarivin)
IPY>KUHBI OT IPUI0KEHHON
CHJIBI»

https://m.edsoo0.ru/PXXW6DHXE

21

22

23

SBnenune taroredusn. Cuia
TAKECTHU

CBs3b MCKOY CHJION TSKECTU

U Maccoil Tena. Bec Tena.
Pemrenue 3agad mo reMme
"Cwnna Tspxecta"

Cuiia TsKeCcTu Ha APYyTrux
mira"HeTax. usnyeckue
XapaKTEPUCTUKU TUIAHET

https://m.edsoo0.ru/OCWJIXFNQOE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cuit. luHamomeTp

https://m.edsoo.ru/IT1ZGKCKH

25

26

Bec tena. HeBecomocTth

CnosxeHue 1ByX cui,
HaIpaBJIEHHBIX 10 OJTHOM
npsmoil. PaBHoecTByro1mas
CHII

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8

27

Pemrenue 3agad mo reMe
"PaBHonelicTByrO1mas cui”

https://m.edsoo.ru/MKPXDZNX5

28

29

TpeHue CKOIbXKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

Jlaboparopnas pabota Ne3
«M3ydyeHue 3aBUCUMOCTH
CHJTBI TPEHUS CKOJIBKEHHSI OT
CHJTBI JaBJICHUSI U XapaKTepa
COIPHUKACAOITIXCS
ITOBEPXHOCTEW»

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

30

31

32

Pemenue 3amau Ha
ompeeeHue
PaBHOJICHCTBYIONIEH CHUITBI

Pewrenune 3amad o remam:
«Bec Tenay, «I'padpuueckoe
n3zobpaxkenue cui», «CHITbD»,
«PaBHOZIEMCTBYIOIIAS CUIT»

KontponsHas padora Nel mo
TeMaM: «MexaHn4eckoe
IBIKEHHEY, «Macca,
IUIOTHOCTHY, «Bec Tenay,

https://m.edso0.ru/5YY23XXSD

https://m.edso0.ru/T9V639RZF

https://m.edsoo.ru/PAROSWE4D



https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

«"'paduueckoe n3odpaxeHue
criny, «CHITbD»

33

34

35

36

JNasnenue. CriocoObl
YMCHBIICHHUA U YBCIINYCHUA
JaBJICHHUS

JaBieHwne raza. 3aBHCUMOCTD
JABJICHUS Ta3a OT 00bEMa,
TEeMIIepaTypbl

[lepenaua naBieHus
TBEPABIMU TEJIaMHU,
JKMJIKOCTSIMH U ra3aMH. 3aKOH
ITackamns

Z[aBJ'ICHI/Ie B X KMJKOCTH U rasc,
BBI3BAHHOE JCUCTBUEM CHJIBI
TAXKCCTH

https://m.edsoo.ru/25TVMI1FDL

https://m.edsoo.ru/544Y MX9WR

https://m.edso0.ru/CG5P0SNWO

https://m.edso0.ru/K7T1219UC

37

Pemrenue 3agad mo reMme
«JlaBlieHNE B KUJIKOCTH U
rase. 3akoH Ilackamns»

https://m.edsoo.ru/UHHC5RB6W

38
39

CooOmiaromuecs cocyabl

I'mppaBnuueckuit mpecc

https://m.edsoo.ru/7THDBMDHR?2

https://m.edsoo.ru/67X2LF396

40

41

Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HAcOC

AtMmocdepa 3emmu. [Ipuannbl
CYIIECTBOBAHUS BO3AYIIHOM
000JI04KH 3eMITH.
3aBUCUMOCTh aTMOC(HEPHOTO
TaBIICHUS OT BBICOTHI HAJl
YPOBHEM MOPSI

https://m.edso0.ru/5G846G718

https://m.edso00.ru/DRO6ZPW1M



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

44

45

N3mepenue atMmochepHOTro
nasienus. Onelit Toppuuennu

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HAJl
YPOBHEM MOPSI
Bbapomerp-anepous.
ATMocdepHOe aBIeHHE Ha
Pa3IMYHBIX BBICOTAX

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/WBNXTP7GR

46

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue”

https://m.edsoo.ru/YWVWL5TA1

47

48

49

50

JleficTBHE KUIKOCTU U Ta3a Ha
MIOTPY>KEHHOE B HUX TEJIO.
Apxumenosa cuia

JlaGopatopHnas pabota Ned
«Onpenenenne
BBITJIKUBAIOIIEH CUJIBI,
JIEWCTBYIOILIEH HA TEJIO,
MOTPY’KEHHOE B JKUIKOCTH)

JlaGopatopnast pabota Ne5 no
teme «lccnenoBanue
3aBHCUMOCTH Beca Tejia B BOJIE
0T 00BbEMa MOrpyKeHHOH B
KHJIKOCTh YaCTH TeJa»

IInaBanue Texn

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U401DLK2

https://m.edsoo.ru/QUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTtopHas padota Ne6
"KoncrpyupoBanue

https://m.edsoo0.ru/BGOVBS63P



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

apeoMeTrpa Wi
KOHCTPYHPOBAHUE JIOJKHU U
oIpeJielieHue e€
rpy30n0abEMHOCTH"

52

Pemenue 3ama4d mo Temam:
«IInaBanue cynos.
BosayxomnaBanuey,
«/laBieHue TBEPABIX TET,
JKUJKOCTEH M Ta30B»

https://m.edsoo.ru/R7VHLAG0Q

53

54

55

Mexannueckast pabora

MormnocTts. EquHuibet
MOIIIHOCTH

VYpoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIpH
NnobEME 1o JecTHUIle"

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4UUXIHR1X

https://m.edso0.ru/GDB065558

56

[Ipocteie MexaHu3MBI. Pryar.
PaBHOBecue cun Ha ppiyare

https://m.edso0.ru/8YRUOUGS?2

57

KonrtponbHast padora Ne2 o
Teme «/laBineHue TBepabIX Ted,
JKUIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepouHas
paborta

https://m.edso0.ru/DWLOWQXQZ

58

PezepsHbiii ypok. Pabora ¢
TEKCTaMHM 110 TeMme «/laBieHue
TBEPJBIX T, )KUJIKOCTEH U
ra3zoBy» / Becepoccuiickas
nmpoBepoyHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TexHuKe, OBITY U

0.5

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

npupoje. JlaboparopHas
paborta Ne7 «MccnenoBanue
YCJIOBHI paBHOBECHS pblyara

60

Pewrenue 3amau o reme
«Y c1oBUs paBHOBECHUS
ppryara»

https://m.edsoo.ru/6 AXDHFS8N

61

Koaddurment nonesnoro
JNEUCTBUS MEXaHU3Ma.
Jlaboparopuas pabota Ne§
«M3mepenue KIIJI HaknOHHON
TUTOCKOCTI

0.5

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

62

63

Perienne 3aga4 mo reme
"Pabora, momrHOCTH, KIT/"
MexaHuueckasi YHeprusl.
Kunernueckas u
MOTEHIIUATbHAS YHEPTUS

https://m.edsoo.ru/VF5XBOLVS

https://m.edso0.ru/3HOE7HOYK

64

3aKOH COXpaHEHUS
MEXaHUYECKOH sHeprun

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepruMeHTalIbHOE
ONpEeETICHNE U3MEHEHUS
KUHETUYECKON U
MOTEHIMATBHON SHEPTUU IPU
CKaTBIBAaHUHU T€Ja 10
HaKJIOHHOM TI0CKOCTH"

https://m.edso0.ru/SM7E7YTZC

66

KonTponbnas pabora Ne3 o
Teme «Pabora U MOIITHOCTE.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepeHsiii ypok. Pabora ¢

67 TEKCTaMH 110 TEME 1 https://m.edsoo0.ru/MJJPGGSA3
"MexaHnueckoe aBrxenue"
PesepsHslii ypok. Pabora ¢
68 TekcTamu 110 Teme "PaboTa. 1 https://m.edso00.ru/XT2SMNZYM
MomnocTtb. DHeprus"
OBILIEE KOJIMYECTBO YACOB 68 12

[10 [TIPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX ONBITHBIE
MTOATBEPKICHUS

Macca u pa3Mep aToMOB U
MOJIEKYIT

Mopaenu TBEPAOro, JKUAKOTO U

ra3000pa3HOro COCTOSHUMN
BEIIIECTBA

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edso0.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

OOBsicHEeHHE CBOWCTB
TBEPIOTO, JKUIAKOTO U
ra3zo000pa3HOro COCTOSTHUMN
BEIL[ECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETHYECKOU TEOpUH

https://m.edso0.ru/DJYTZQHS83

Kpucramnmaeckue u
amopHbIe Tena

https://m.edso0.ru/8G73PVM40

CmauuBaHue u
KaWUIIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

TemoBoe pacmmpenue u
CIKaTHe

https://m.edso0.ru/7XZHOXTSK

https://m.edsoo.ru/ISN30OKS8L

Temneparypa. CBs3b

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

TeMIEePaTypbl CO CKOPOCTHIO
TETIJIOBOTO JABMIKEHUS YaCTHI

10

BnyTtpenHss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN YHEPTUU

BI/I,I[BI TEIIonepeaadun

https://m.edsoo.ru/BBVCI9IMHG6

https://m.edsoo.ru/WF4J3070P

11

12

Ypoxk-koHpepeHuus
"[IpakTHueckoe
HCIIOJIb30BAaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepuajoB B LIEJAX
sHeprocoepekeHus"

KonndecTBO TENIIOTHI.
YV nenpHas TEMI0EMKOCTh

https://m.edsoo.ru/UU9100QFZW

https://m.eds00.ru/88291DDI1Z

13

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIJIOBOE PAaBHOBECHE

https://m.edso0.ru/P520QUVQJE

14

JlaGopatopHas pabota Nel
"HUccnenoBaHue sBIEHUS
TeriooOMeHa pu
CMEITUBAHNHN XOJOIHON 1
ropsiaeit BOAnI"

https://m.edsoo0.ru/FR2N6N5GV

15

Pacuer koauuecTBa TEMIOTHI,
HEO0OXOaUMOTO I
HaneBaHI/ISI TCJlIa 1
BBIACIAEMOIO UM HpI/I

OXJIAK ICHUH

https://m.edsoo0.ru/JSMRA1APW

16

JlaboparopHas pabota Ne2

https://m.edso0.ru/401T1ZJAH



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH

"Onpenenenue yaeabHON
TEIJIOEMKOCTH BenlecTna"

17

18

19

DHeprus ToMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBnenne n OTBCPJACBAHUC
KPpUCTAINIMYCCKUX TECII.
Y aenpHas TEILIOTA IIJIaBIICHUS

JlaboparopHas pabota Ne3
"Onpenenenue yaenbHOU
TEILUIOTHI IIJIaBJIeHus abaa"

https://m.edso00.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

https://m.edso0.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

https://m.eds00.ru/COQG4DQKML

21

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus U
KOHJEHCAIIUU. 3aBUCUMOCTb
TEMIIEpATyphl KUIICHUS OT
aTMOC(EepHOTO JTaBJICHUS

https://m.edsoo.ru/Y7HDIJM2GZ

22

Bnaxnocts Bo3ayXa.
JlabopaTtopHnast pabota Ne4
"Onpenenenne
OTHOCUTEIbHOU BIQXKHOCTH
BO3ayXa"

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3amau Ha
oTpeieTICHNE BIAKHOCTH
BO3JIyXa

[IpuHIMIBEI PaOOTHI TETLTOBBIX
nsurareneit. [lapoBas
TypOuHa. [IBurarens

https://m.edsoo0.ru/N4XJEXGAL

https://m.edso0.ru/6BKWSWY G6



https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

BHYTPEHHETO CrOpaHus

25

26

27

28

KIIJI renoBoro ABurares.
TensoBble ABUTaTEIA U
3alllUTa OKpPYKaroIeil cpeibl
3aK0OH COXpaHEHUs U
MIPEBpAICHHS YHEPTUH B
TEIJIOBBIX ITPOIIeccax

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme "TernoBsie
apreHus. Mzmenenue
arperatHbIX COCTOSTHUMN
BerecTna"

Kontponbnas pabota Nel mo
TeMe "TennoBble IBICHUS.
N3meHeHue arperaTHbIX
COCTOSIHUM BemiecTBa"

https://m.edsoo.ru/UJASDRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.edso0.ru/9AQ53CC7C

https://m.edso0.ru/0X03133KU

29

DnekTpuzanus Tei. JIBa pona
AIEKTPUUYECKUX 3apsI0B

https://m.edso0.ru/9E8§5KDOMD

30

Ypok-uccnenoBanue
"DnexTpu3anus Ten
WHIYKIWEH U IIPU
CONPUKOCHOBEHUH"

https://m.edsoo.ru/JALOFK67J

31

32

B3aumoneiictBue
3apsOKEHHBIX TeJl. 3aKOH
Kynona

DNEKTPUYECKOE MOJIE.
Hanpsi>xeHHOCTB
AIIEKTPUYECKOTO ITOJIS.

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo0.ru/N79CZ2GZ1J)



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnMn cynepno3unuu
JNEKTPUYECKUX MOJIEH

33

34

35

Hocurenu snektpuueckux
3aps0B. DJIeMEHTapHBIN
3apsia. Ctpoenue atoma

HpOBOILHI/IKI/I " JUDJICKTPUKH.
3akoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga

Pemenue 3amgau Ha
IMPUMCHCHHC CBOMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo0.ru/U8JR991PB

https://m.edso0.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CyIIeCTBOBAHMSL.
VICTOYHUKH 3JIEKTPUUECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlericTBUA 3JIEKTPUUYECKOTO
TOKa

https://m.edso00.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBasue
"JleiicTBUE AJIEKTPUYECKOTO
MO0JIsl HA TPOBOJIHUKU U
JUDJIEKTPUKA"

DNEeKTpUYECKUN TOK B
MeTaJulax, KHUJIKOCTIX U ra3ax

DnexTpudeckas LEeMb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4ACO0OQYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabota No5 "U3zmepenue u
peryMpoBaHue CUIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHUE.
BoasT™merp. JTaboparopHas
pabota Ne6 "M3mepenue u
peryJupoBaHue HaNpsKeHUs"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHuEe IPOBOJHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edso0.ru/ES8UO5PC4G

44

JlabopaTtopHnast pabota Ne7
"3aBUCUMOCTh
AIIEKTPHYECKOTO
COIIPOTHBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, IJI0LaAn
MOTIEPEYHOr0 CEUCHUs U
MaTepuana"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpshkeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/VEZPE7080Q

46

JlaGopaTtopHas pabota Ne8
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS
pe3uCTOpa M HAIPSHKCHUS Ha
pesucrope"

https://m.edso00.ru/X5THIN3RM

47

ITocienoBaTenbHOE U
napauieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edso0.ru/HJ9903493

48

JlaGopaTtopnas pabota Ne9
"[IpoBepka mpaBuiia
CJIOKEHMSI HAIIPSHKEHUN TpH

https://m.edso0.ru/VO3VYPOTS8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[10CJIE0BATEIbHOM
COETMHEHUH JIBYX
pe3uctopon”

49

Jlaboparopuas pabota NelO
"IIpoBepka mpaBua AJisi CUJIbI
TOKa TMPU NapauIeTbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZ]

50

Pewenne 3anau Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOTO COSAMHEHUS
IIPOBOTHUKOB

https://m.edsoo0.ru/19ZEFKZZ4

51

52

53

54

PaGora u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna
JlaboparopHuas pabota Nell
"OmnpexneneHue paboThl U
MOIIIHOCTH AJIEKTPUIECKOTO
ToKa"

DNEKTPUYECKHE LIENU U
HOTPEOUTEIH FITEKTPHUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

IIocTosiHHEIE MAarHuThbl, UX
B3aUMOCHCTBHUE

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3yuenne nonei
MOCTOSIHHBIX MAarHuToB"

https://m.edso0.ru/1GL7RJOOR

56

MaruutHoe nosie. MarautHoe

https://m.edso00.ru/R3XXJCRVK



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK

oJjIe 3eMJIU U €T0 3HAYECHUE
U1 JKU3HHU Ha 3eMiie

57

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DnexkTpuueckue 3apsabl.
3apspKeHHbIE Tea U UX
B3aMMOJICHCTBHSI.
[ToCTOSHHBIN JIEKTPUUECKUI

TOK

https://m.edsoo.ru/RTA1IB1C5

58

59

60

61

KonTponsHas padora Ne2 mo
TeMe "DIeKTPUYECKUe
3apsibl. 3apsHKEHHbIE Tea U
UX B3aUMOJICHCTBHUSL.
IToCTOSHHBIN DIIEKTPUYECKUN
Tok" / Beepoccuiickas
poBepoyHas paborta

PezepBHblit ypok. Pabota ¢
TEKCTaMU II0 TEME
"IToCTOSTHHBIN ANEKTPUUECKUI
Tok" / Bcepoccuiickas
poBepoyHas paborta

OneiT Opcrena. MarHutHoe
MoJIe DNIEKTPUIECKOTO TOKA
MarauTHoe 1moJje KaTyIIKH C
TOKOM

IIpumeneHne
AIIEKTPOMATrHUTOB B TEXHHKE.
Jlaboparopuas pabota Nel2
"N3yuenue neiicTBus

0.5

https://m.edso0.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MarduTHOIO II0JIS Ha
MPOBOJHUK C TOKOM"

62

63

64

65

DIEeKTPOABUTATEIb
IIOCTOSTHHOTO TOKa.
Hcnons3oBanue
ANEKTPOJBUIATEIICH B
TEXHUUYECKUX YCTPONCTBaX U
Ha TPAHCIOpPTE.
JlaGopaTopHnas pabota
"KoHctpynpoBanue u
U3y4eHue paboThl
aneKTpoBuraress'

OmnbiThl Papajes. 3aKoH
3JIEKTPOMarHUTHOM
nHaykuuu. Ipasuno Jlenna

Dnektporereparop. CrocoOs
MOJTyYEHUS DIEKTPUIECKONH
SHEPruu. DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHON
paboTe mo Teme
"DnexTpuueckue u
MarHHuTHBIE IBJICHUS"

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbnas padota Ne3 no
TeMe "DIeKTpUYEeCKHe U
MarHuTHBIC SIBJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepHbIii ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBrie

https://m.eds00.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

sBieHus"”

PesepBHbIii ypok. Pabota ¢
68 TEKCTaMU TI0 TEME

"MarguTtHble aBiaeHud"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne

n/n

Tema ypoka

Mexanndeckoe JABUXKCHUC.
MaTepI/IaJ'IBHaSI TOYKa

Cucrema oTcyera.
OTHOCHUTEILHOCTD
MCXaHHNUYCCKOI'O ABMXKCHU A

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUKECHUE

https://m.edsoo.ru/E65RWOZK0

HepasHomepHoe
MPSIMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTH

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBUIKEHHUE.
Yckopenue

CKOpOCTB HpSIMOJ'IHHGfIHOI‘O

PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'padux ckopocTH

https://m.edso0.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTtopHas padota Nel
"Onpenenenne yCKOpeHus Tea
MIPU PaBHOYCKOPEHHOM
JBUKSHHUH 110 HAKIIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/1IKKINJFOS8

CB0OOIHOE ITaJIEHUE TE.

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

OmnrlTel ["annines

PaBHOMeEpHOE ABMXKEHUE IO
oKpyxHOCTH. [Tepuon u

9 . https://m.edsoo.ru/PVRBIDTTH
gactoTa oOparnienus. JInneinas
U YIJI0Basi CKOPOCTH

10 Hentpoctpemuresnbioe https://m.eds00.ru/O5L FGWFZY
YCKOpEHHE

11 Hepaerit saxor Herotora. https://m.eds00.ru/TADTURL3K
BekTop cuiibt

12 Bropoit guaKOH Herotona. https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOIIAs cHita

13 Tpernit saxon Hyiorora. https://m.eds00.ru/XPFY G64RM
Cynepno3uuus cui

14 Pemterrre sazat Ha https://m.eds00.ru/GEM2S4HK9
npUMeHeHHe 3aK0HOB HproToHa

15 Cuna ynpyrocta. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pewuterue sagas 1o Teme «Cuia https://m.edso0.ru/HML1AMN12
YIIPYTOCTH
Jlaboparopnast pabota No2

17 «OrpeieneHue )KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
PY>KUHBI

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRAS8I7

19 Pewuterye sagasi 1o Teme «Cuia https://m.eds00.ru/PIDH2DCIT
TPEHHD»
Jlaboparopnast pabota Ne3

20 "Onpenencaue K03 duimeHTa https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbKEHUs"

21 Pemenue 3amad 1o reme https://m.edso0.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

"3akonbl Hetotona. Cuina
ynpyroctu. Cuna TpeHus"

22

Cuia TSKEeCTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
najieHus

https://m.edsoo.ru/MEETXGF60

23

Ypok-koHbepeHIus
"JIBU>KEHUE TEJI BOKPYT
IPaBUTALMOHHOIO LIEHTpa
(Conneunas cucrema).
lanmaktuku"

https://m.edso0.ru/BLGGQ9259

24

25

26

27

Pemenue 3amau nmo treme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TArOTEHU"

[lepBasg kocMuueckas
ckopocTbk. HeBecoMocTh u
neperpy3ku

PaBHOBecue marepuaibHON
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
Tena ¢ 3aKpeIIEHHON OChIO
BpauieHus1. MOMEHT CHJIBI.
LenTp Ts0KECTH

PaBHOBeCcHe MaTepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LenTp TsxecTH

https://m.edso0.ru/V02GV8YAT

https://m.eds00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MomeHnT cuibl. Llentp
TsHKecTH"

https://m.edso0.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme
"MexaHU4eCKOS ABMKCHHC.
BsaumogeiictBue Ten"

https://m.edso0.ru/8D7SUVX5J

30

KonTponbnas padora Nel no
TeMe "MexaHnyeckoe
nBIKeHue. Bzaumoencraue

Ter"

https://m.edso0.ru/J1BOUJ2YG

31

32

33

Nmnynbsce Tena. Umiynse cubl.

3aKOH COXpaHEHMs UMITYJIbCA.

Ynpyroe u HeEynpyroe
B3aUMO/ICIICTBUE

Pemenue 3ana4 no reme
"3aKOH cCOXpaHEHUs UMITyJIbca"
VYpoxk-koHpepeHuus
"PeakTHBHOE ABM)KEHUE B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/7P15BWQD?2

https://m.edsoo.ru/LOO6EHS8F9

https://m.edsoo.ru/3UH32H4RL

34

Mexanunyeckas pabota u
MOIIIHOCTb

https://m.edso00.ru/FCOHVOY XP

35

36

PaGora cuibl TsKECTH, CUITBI
YIOPYTOCTH M CUJIbI TPEHUS

JlaGopatopHnast pabota Ned
«Omnpenenenue pabOThI CUITBI
TPEHUS IPU PaBHOMEPHOM
JBM>KEHUH TeJa 10

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

TOPU30HTAIBHOMN
ITOBEPXHOCTU»

37

38

39

CBs3b 9HEprUH U pabOTHI.
ITorenumanpHas SHEpPIrUst
Kunernueckas sHeprus.
Teopema 0 KHHETHYECKOM
SHEeprun

3akoH COXpaHCHUA OHCPIU B
MCXaHHKC

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

Jlaboparopuas pabora Ne5
«M3yuenue 3aK0HA COXPaHCHHS
SHEPTHUM»

https://m.edsoo0.ru/0TVK8KJIXB

41

42

KonebarenbHoe IBUKEHUE U
€ro XapakTepUCTUKU
3aryxaromue KonedaHusl.

BreinyxaeHHbie KoneOaHusl.
Pezonanc

https://m.edso0.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

43

MaremMaTnyeckuii u
MPY>KUHHBIA MAaSTHUKH

https://m.edso0.ru/0O71PZDM11

44

Ypoxk-uccienoBanue
«3aBHCUMOCTh TepUoa
KoJe0aHuii OT JKECTKOCTH
MIPYKUHBI U MacChl TPy3a

https://m.edsoo.ru/BACAGR4KS

45

46

[IpeBparenue sHEPruu Ipu
MEXaHHYECKUX KOJICOAHHSIX
Jlaboparopnas padota Ne6
«OmnpeneneHue 4acToThl U
nepuoja Konebanui

https://m.edsoo.ru/RPN7BUG55

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

IMPYXUHHOI'O MasgdTHUKa»

47

JlabopaTtopHas paborta Ne7
«[IpoBepka HE3aBUCHMOCTHU
nepuoja Kojiebanuii rpysa,
MOJIBEIIIEHHOTO K HUTH, OT
MAacChI Tpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

49

50

MexaHU4eCcKHe BOJIHEIL.

CBolCTBa MEXaHHYSCKUX BOJIH.

[IpononpHBIC U TONIEPEUHbBIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHH4YeCKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue n
OTpa’kKEHUE 3BYyKa

https://m.edsoo0.ru/QHBQ3U5XV

https://m.edso0o0.ru/6PNOHXSJA

https://m.edso0.ru/NTZLRXDB5

51

Ypoxk-uccienoBanue
"HaOaroneHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo0.ru/5SRPRGGZVS

52

53

54

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHN PE30HAHC
VYpoxk-koHpepeHuus
"VbpTpa3ByK U MHPPaA3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
Koye0aHus U BOJHEI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonTtponsHas padora Ne2 mo
Teme "3aKOHbI COXPaHECHMUSI.
Mexanuueckue KoneGaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

DNeKTPOMarHuTHOE ToJIe.
9HeKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo0.ru/KAKC7HSCG

57

58

59

60

61

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM cBsA3HU"

Ypoxk-uccienoBanue
"N3y4yeHne cBONCTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbIO MOOMIIBHOTO
tenedona"

Pemenue 3amau Ha
ONpeJIeJICHUE YaCTOThI U JITTUHBI
3JE€KTPOMArHUTHON BOJIHBI

DneKTpOMarHuTHas Mpupoaa
cBera. CKOpOCTh CBETA.
BostHOBBIE CBOICTBA CBETA

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/\WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
[IpssMmonuHeiHOE
pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUS CBETA.
3epkaina. Pemenue 3agau Ha
MIPUMEHEHUE 3aKOHa
OTpa)KE€HUs CBETA

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHoE BHYTpEeHHEE
OTpa)KEHHE CBETA.
Hcnonp30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKCHHUS B
OIITHYECKUX CBETOBOIAX

https://m.edsoo.ru/FZ7HV6E2W

66

Jlaboparopnas pabota Ne8
"UccmenoBanue 3aBHCUMOCTH
yTJia MPETOMIICHHS CBETOBOTO
Jyda OT yIJia MajeHus Ha
rpanuiie "Bo31yX-cTekyio""

https://m.edso00.ru/R800IT10S

67

VYpoxk-koHpepeHuus

"W cnop30BaHKEe TOJIHOIO
BHYTpeHHeFO OTpa)KeHI/ISII
CBE€TOBO/JbI, OIITHKOBOJIOKOHHAaA
CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

69

JInusel. OnTnyeckas cuia
JIMH3EI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edso0.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

Jlaboparopnas pabota Ne9
"Onpenenenue GOKyCHOTO
pacCTOAHUS U ONITUYECKOMN
CWJIBI coOMparomeit JInH3b1"

https://m.edso00.ru/3XTVNZNJJ



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ

71

VYpox-koHpepeHuus
"OnTHyecKue JINH30BbIC
npuoops!"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

75

76

77

I'ma3 xak onTuyeckas cucrema.
3penue

Ypok-koudepennus "JlehekTo
3penus. Kak coxpaHuTthb
3penue"”

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HploTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeToB. J{ucnepcus cera

Jlaboparopnas paborta Nel0
"ONBITHI IO PA3IOKEHUIO
0eJI0ro CBeTa B CHEKTP U
BOCIIPUSATHIO LIBETA MTPEIMETOB
IpU UX HaOJIIOIEHUM yepes
L[BETOBBIE (PUIBTPHI"
VYpok-nipaktukym "BonHoBbIE
CBOMCTBA CBETA: TUCIIEPCHS,
uHTephepeHys u audpaxus"
OmnsiTel Pesepdopaa u
IUTaHeTapHasi MOJIe b aToMa

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E5I8L6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.edso0.ru/P9220QVFIV

78

79

[Toctynatel bopa. Monens
aroma bopa

Hcnyckanue u noryoneHue
cBeTa aToMoM. KBaHTBI.
JInHenuaTele CIIEKTPbI

https://m.edsoo.ru/OBJPHEQG?2

https://m.edsoo.ru/MILRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO

YPOoK-IpaKTUKyM

80 "HabroeHue CrieKTpoB https://m.edsoo.ru/7NCLNW?296
ucnyckanus"

81 PannoakTHBHOCTE U €€ BHUIBI https://m.edsoo.ru/22H32JWLM

82 (TPOCHIIE ATOMHOTO P2, https://m.eds00.r/IRVFSKOFK
Hyknonnas Mmozaenb

83 PamoakTiBiibie MpeBpaMCHis. https://m.edsoo.ru/RA796 TPSP
H3otomns
Pemenue 3agau no reme:

84 "PagroakTHBHbBIC https://m.edsoo.ru/WX2HQP2S6
npeBpatieHus "

85 [Tepurox mosypacmazaa https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "ParoaKTHBHbBIC U3ITyYCHHS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAULIUHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXpaHCHHS 3apsIOBOTO U https://m.edsoo.ru/YOQ2XMKO0
MacCOBOTO YHCE

88 JHEPTIS CRAIM ATOMHEIX 1CP. https://m.eds00.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUH

89 Petuerie sa1a 1o Tene https://m.eds00.ru/0DAKHL QAT
" nepHsble peakuun"
Peakiinu cuHTe3a U JACICHUS

90 snep. ctounnku sHEprun https://m.edsoo.ru/RMBFQBNDY
CoHIa 1 3BE311
Ypok-koudepenmus "Anepras

91 sHepretuka. JlecTBus https://m.edso0.ru/QTNWFW90Q

PaZMoOaKTUBHBIX U3ITyYEHUH Ha



https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

JKUBBIE OpraHU3MbI"

92

[ToaroToBka K KOHTPOJIBLHOM
pabote mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBble siBaeHus"

https://m.edso0.ru/TBOXB9TUO

93

94

95

96

97

KonTponbnas padora Ne3 o
TeMe "DJIEKTPOMAarHUTHOE
nosie. DJIEKTPOMarHuTHBIC
BOJIHBIL. KBaHTOBBIC siBiICHUS"

[ToBTOpEHME, 0000IIEHNE.
Jlaboparopubie padoTsl Nel 1
1o Kypcy "Bzaumopeiictue

Ten"

IToBTOpenue, o0o0mIEeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J[ay 110 TeMe
"TemnnoBsie mporecch”

IToBTOpenue, o0o0mIEeHNE.
Pemienue pacueTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 [0 TeMe
"KII/I TerutoBbIX ABUTaTEen".
Wrorosas koHTpoJsibHAs paboTa

IToBTOpenue, o6o0IIEHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J1ay 110 TEMe
"KII/I snexkrpoycTaHoBOK"

https://m.edsoo.ru/5SUTJAFD6U

https://m.edso0.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY 4

98

[ToBTOpenue, o6o0IIEHNE.
Jlaboparopusie padoTer Nel2

https://m.edsoo.ru/FK30ENRHX



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX

1o kypcy "CBeroBsle siBieHUs"

[ToBTOpEeHME, 0000MIIEHNE.

PaGora ¢ Tekcrtamu o Teme

99 " 1 https://m.eds00.ru/91XS3CXDT
3aKOHbBI COXPAHEHUS B

mexaunuke"

[ToBTOpEeHME, 0000MIIEHNE.
100 PaGora ¢ TekcTaMu 1o TeMe 1 https://m.edso0.ru/L3YKVIINT
"Konebanus u BOJTHBL"

[ToBTOpeHME, 0000IIEHNE.
101 PaGora ¢ TekcTaMu 1o TeMe 1 https://m.edso0.ru/LG3271SQ6
"CBeTOBbI€ ABiIcHUA"

[ToBTOpenue, obo0mIIEHNE.

Pa6

102 | 000TACTCKCTAMITIIO TeNe 1 https://m.edsoo.ru/W7IE16NUS
KBaHTOBaﬂ Hu ﬂﬂepHaﬂ

¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 4 21



https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 001Iero 00pa30BaHUs

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNUECKUX SABICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe sIBJICHUS,
UCHOJNB3Ysl (PU3MYECKHE BEJIWYMHBI, IpPU OINUCAHUM IHPAaBUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CIICJCTBEHHbBIE CBS3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a1aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMybl, CBsI3bIBaIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMBIC Il PEIICHUS 3aJa4, OIICHUBATH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TONYYEHHBIH pE3yibTaT, HAXOAWUTh OIIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aUCHIBATH X0 ONBITa U (POPMYITUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOM  (hu3nyecKkoi
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ MPEIJIOKEHHBIX Ta0IUIl U TpapUKOB, A€JIaTh BIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbI0 HMX OMHCAHMUA,
UCIIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX  SBJIEHUN W

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KM3HH I oOecriedeHus: 0e30MacHOCTH Tpu  OoOpamieHuu ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHBbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJTHCHUH y4EOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUK (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIelaTh KpaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU STOM
IPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBJICHUE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUZUUECKUX SIBJICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (HU3UYECKYI0 BEJIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa H  3allMCHIBaTh €ro  MaTeMaTU4YecKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKuX ILIaroB ¢ Mnomompio 1 — 2 u3yuyeHHbIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AEMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUIl pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYecKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH IOMOIIU
(U3MUEeCKUX METOJIOB, UCTIOJb3Ys ONUCAHUE UCCIIEOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MPEAJIOKCHHOTO




000pyIOBaHUs, OMUCHIBATH X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 32 IaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAaHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TaOJUIl U TpauKoB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCJINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SBJICHUA U HEOOXOJMMBbIE

¢uznyecKknue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpeqHBOf/'I WA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

MOMYJISPHYIO JUTEpaTypy (GU3MUECKOTO COJAEP)KAaHUS, CIPaBOUYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIEKTUPOBAHHUA TEKCTa, nmpeoOpa3zoBaHus WHGOpPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, MPU OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 34 BBIIOJIHEHUEM ILIAHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pa3iuyaTh SBJIECHUS II0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PU3NUYECKOE SBJICHUE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIMYUMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTh TpauKu  HM3y4YEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKHX IIaroB ¢ MOMOIIBbI0O 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX XBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHAa UK 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIME WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(Gu3MUeCKUX METOJOB, MCIOJb3Ysl ONMCAHUE UCCIEAO0BaHUS, BBIACIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOII

1.10

1.11

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOo BeTUYHHBI ((POKyCHOE
paccTosHue coOuparomeil JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
HCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbHO CcOOUpaTh YCTaHOBKY, (DUKCUPOBATh pPE3YyIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I




rpaduKoB, nenaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CleNys MPENIOKEHHOW HMHCTPYKIWH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIE MPHU3HAKH H3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX ONUCAHHUSA, HUCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3a7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM JUid  oOecriedeHHss O€30HMacHOCTH Tpu  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (OPMYNIHpPYS TOWUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YUYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTepuaisl, pecypchl ceTth MHTepHeT; BnaxeTe  NpUEMaMH

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl HHGOPMAIIUU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTABIATh PE3yJIbTaThl NMPOEKTHOW HIIN
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JESATENbHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIEeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA
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Ousuka — Hayka O TMpupojae. SIBIEHHUS TNPUPOIBL.
®dusnueckue SABJICHUA: MEXAHHYECKUE, TEIUIOBbIE,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuunH.  ®usmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

1.4

1.5

2.1

2.2

2.3

ECTCCTBCHHOHay‘IHBIﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsICHEHHE

Ha0JII0/1aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

[IpakTrueckue pabOThI:
N3mepenue paccTossHUAM.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpezenenre pa3MepoB MajbIX TeJ.
N3mepenune temmnepaTypsl Py MOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEILIECTBA

CrtpoeHue BemecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITBI, JOKa3bIBaIOLIME AMCKPETHOE CTPOCHHE
BEIIECTBA

JBuxenne wyactuil BemiecTBa. CBA3b  CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMIeparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBue YacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKMBaAHHUC




ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHUE TIa30B,
KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKMX)  Tell.
2.4 B3aumocBs3p MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuyeckue paboOTHI:
Onenka juameTpa aromMa METOJIOM psioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OneITel 110 HAOIIOAEHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnpiTbl 10 OOHApYXKEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUIKECHUE
3.9 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' JNBHKEHUU. Pacuér nmyTu U BpeMEeHM JIBUKECHUS
SIBnenue uHepuuu. 3akoH uHepuuu. BsaumopeiictBue
3.3 TeJ Kak NPUYMHA M3MEHEHUs CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIECHCTBUS TEI
38 Cuna ynpyroct u 3axkoH I'yka. M3mepeHue cuibl ¢
' ITOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTeHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux miaserax. Bec tema. HeBecomocTs
38 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:

OHpe,Z[CJ'ICHI/IC CKOpPOCTH  PaBHOMCPHOTO  IBUIKCHUS




(wapuka B KMIKOCTH, MOJEIU  3JIEKTPHUYECKOro
aBToMOOWIE W Tak pjanee). OmpereneHue cpenHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMI0THOCTU
TBEPIOTO Tela. OnblITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmaniv) MpyKUHBI OT
HNPUIOKEHHON  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B IIpupoac: IMpUMEPLI IBUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXHMBOU IIPUPOJIE,
NIeUCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAUIMITHUKN

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHUS U

L YBEJIUYEHUS J1aBICHUS
45 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEMIIePaTyphI
43 [lepenaua maBneHus TBEPABIMU TEIAMH, KUAKOCTSIMH H
' razamu. 3akoH [lackamns. [THeBMaTnueckue MaliuHbl
3aBUCUMOCTh  JIaBJCHUS JKUJKOCTH OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIaronmecs coCybl.
I'uapaBarueckue MEXaHU3MBbI
Atmocdepa 3eman u atMmochepHoe aaBneHue. [Ipuunnb
A5 CYIIIECTBOBAHUS BO3AYIIHOW oOo0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 Wzmepenue atmocgepHoro nasieHus. IlpuGopsr s
' M3MEPEHHUsT aTMOC(EPHOTO JTaBIICHHS
JleficTBHE KMJAKOCTM M Tra3a Ha HOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumenoBa) CHia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

411

UccnegoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa MOTPYXKEHHOM B JKUAKOCT 4YacTH TeJja.
OnpeneneHre BHITAIKUBAIOLIECH CUJIbI, IEHCTBYIONIECH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOrPY>KEHHOM B XKHUJKOCTh YAaCTHU T€Ja M OT IUIOTHOCTU
JKHIKOCTH. KounctpynpoBanue apeomMerpa WIIH
KOHCTPYUPOBAHUE  JIOAKA W OINpelesieHue  eé

Irpy30I10AbEMHOCTH

dusnueckue SABJICHUS B npupoae: BJIMSHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHHUC

pBIO

TexHuueckne yCTPOHCTBA: COOOLIAIOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, HMOPIIHEBOW HAcoOC,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTD
£ 3 [IpocTeie MeXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs ppryara
5.4 [IpumeneHnue nmpaBuia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddunment
55 IIOJIE3HOI'O IEWCTBUS MEXAHU3MOB. [Tpoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTentnmanpHas SHEPTUM TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
£ g [TotHass MexaHWYecKas JHEprus. 3aKOH W3MEHEHUS W
' COXpaHEHUS MEXaHHYECKOH dSHEepTUn
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TPEHUs  Mpu




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKEHHHM Tela 10 TOPHU3OHTAJIbHOMU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COePKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OIBITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHHSI MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKONO M ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETUYECKON
TEeopuun
6.4 CMauuBaHue U KalWIISPHBIE SIBICHUS
6.5 TemoBoe paciiupeHye u cxxaTue
66 Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
6.7 Buytpennss sueprus. CriocoObl H3BMEHEHUsI BHYTPEHHEN
' SHEpPruu: TeIionepeaaya U CoBepIleHne paboThl
6.8 Bunel temonepenadyn: TENJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEMIOTEHL VnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
6.11 [InaBneHue U OTBEpAEBAHNE KPUCTAIUNINYECKUX BEILIECTB.
. VY nenvpHas TEIoTa IJIaBICHUS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
. 3aBUCUMOCTb TEMIIEpaTypbl KMIIEHUS OT aTMOC(EPHOIro
JIaBJICHHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus ToIMBa. Y ieibHasi TEMI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUrareis. TersoBble ABUraTelnd M 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTryeckue paboOTHI:
OneiTbl 1O OOHApYXEHHIO  JEHCTBUSL  CHIJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHON
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue AaBaeHNs BO3AyXa B OaNIOHE MINPHIIA.

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

IIpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JITUHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYypPBHI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUU Tela B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnenoBanue SABJICHUA TeII000MEeHa npu




CMEIIMBAHUH XOJOAHON U TOPAYEH BOJIBI.

OnpeneneHne KOJIUMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEIIOOOMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3yXa.

OmnpexneneHue yaeapHON TEILIOTHI IIABJICHUS JIbJA.

dusznueckue SBICHUS B TPUPOAC: MOBEPXHOCTHOE
HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B npupojie, uzydenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudyeckue  yCTPOWCTBA:  KallWUIAPBL,  IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poja 3JIEeKTPUUECKHX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kymona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYHHBI 3apsa0B U PACCTOAHUA MCIKAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. [IpyHIMN cyneprno3unuy 3JIEKTPUYECKUX TOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsa0B. 9J'IeMeHTapHBII71

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS
7.6
3JIEKTPUYECKOT0 TOKA. ICTOUHHKY IIOCTOSHHOIO TOKA




HeicTBus 3JIEKTPUYECKOTO TOKA (TemnoBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTAX U razax

Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJIHHUKA. VY ensHOE
7.9

COIIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma a1 ydyacTka 1enu

[locnenoBarenbHOE M MAapaJlICIbHOE  COEAMHEHHE
7.11

IIPOBOJTHUKOB

PaGora M MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12

Hxoyina — Jlenna

DNEeKTpUYeCKUe LEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[Toctosinuble MarHuThl. B3aummoneilcTBHEe MOCTOSHHBIX
7.14

MarHuToB

MaruutHoe moje. MarHuTHoe mone 3eMiIud U €ro
7.15

3HaUEHUE JIJIS )KU3HH Ha 3emie

OmnelT Opcrena. MarauTHOE 1OJIE AIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

ONEeKTpOABUTaTENb MOCTOSTHHOTO TOKa. Mcnosbp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIIOpTE

Oneiter  @Papages.  SIBneHuMe  IEKTPOMAarHUTHON
7.18

nHaykuun. [Ipasumno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTYy4EHUSs
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  HA

BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOCHHIO DJICKTPHU3AIAN TET WHIYKIIHEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue JeNCTBUS DJIEKTPUYECKOrO IIOJIA  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Lenu
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHue CHITbI TOKA.

N3mepenue u perynupoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOMIA/IN TIONEPEYHOTO CEYECHUS M MaTepuaa.
[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUW  TIpU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHIbI TOKa MpU MapauieIbHOM
COCNMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OmnpeneneHue  MOLIHOCTH  3JIEKTPUYECKOTO0  TOKa,
BbIJIEJIsIEMOl Ha pe3ucTtope. VMccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIErO 4Yepe3 JIAMIOYKY, OT HampsyKeHUs
Ha Hell. Onpenenenue KII1JI narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHHUTOB.
W3ydeHne MarHUTHOTO T0JIsi TOCTOSIHHBIX MarHUTOB MPH
ux oOwveauHeHMM U pasgeneHud. HccnenoBanue
JIEUCTBUSA JJIEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OneIThl, JE€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUS KAaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHHs ToKa B KaTymke. l3yuyenue

)ICfICTBI/IfI MAaroHMuTHOIrO Io0Jisi Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIAaTEIbHONM  YCTAHOBKH. OneiTBl 1O

HUCCICOAOBAHHUIO SABJICHUSA BHeKTpOMaFHHTHOﬁ HHAYKIHUU:




HUCCICIOBAHUC W3MEHEHHMI 3Ha4YeHUSI U HaITpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnyueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHWTHOE ToJe 3eMiiu, Apeid MmooCcoB,
pOJIb MArHUTHOTO TIOJIS YISl )KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHuyeckue ycTpoWcTBa: 3IIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON DHEPIUH,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HArpeBaTeNIbHbIC
AJIEKTPONPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEeIOXPAaHUTENH, JIIEKTPOMArHUT, JJIEKTPOJIBUTATEINb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KNIACC
Kon
Konx anementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannyeckoe JBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCHUTETHPHOCTh MEXAaHUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE MpSAMONIMHENHOE IBUKEHUE
HepaBHomepHoe MPSIMOJIMHENHOE JBUKEHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  Ipu
8 HEPaBHOMEPHOM JABM)KEHUU
85 VYckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHEHOE
' JIBUKCHHE
8.6 CBobOoaunoe nagenue. OneITh [ anunes
PaBHOMepHOE nBUKEHUE MO OKpyxHOcTU. [lepuon u
8.7 yacTtoTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE
8.8 ITepssiit 3akoH HproToHA




8.9

Bropoii 3akon HetoTona

8.10 Tpetwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNIePIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHIIAa TPEHUS CKOJBXKEHHS, CHJIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
814 Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTCHUSI.
' Yckoperne cBOOOTHOTO MaCHHS
815 IBmwxenne  raner  Bokpyr  Comuma.  [lepsas
' KOCMHYECKasi CKOpOCcTh. HeBeCOMOCTh 1 meperpy3ku
816 PaBHOBecMe  MaTepuUaIbHOM  TOYKU.  AOCOJIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHT cuitbl. LleHTp TsbkecTn
8.18 Nmnynec Tena. M3menenune ummynbca. UMIynbc cuiiel
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanuyeckas paboTa U MOITHOCTb
8.9 PabGora cun Tsaxectu, ynpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
8.23 [TorennuanbHass SHepPrus Tejia, MOTHATOrO  Haj
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPY>KUHBI
Kunernueckass sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUN
[TpakTueckue paboThI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKEHHs [IapuKa [0 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHre yCKOpeHUs: Tela MpU PaBHOYCKOPECHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IpHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.

HpOBepKa THIIOTE3LL: C€CJIM IPU PABHOYCKOPCHHOM




8.28

8.29

JIBIKCHUU 0O€3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psSa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIIBI TPEHUSI CKOJIbKEHHS
OT CWIbl HOpMaJbHOro nHaBieHus. OrnpeneneHue
KoddduimeHTa TpeHus CKoubxkeHus. OnpeneneHue
kEcTkocTH TpYKUHBL OmpenercHne padOThl  CHIIBI
TPEHUST TPU PAaBHOMEPHOM [IBXKCHMHM Tella IO
TOPU30HTAILHON TOBepXHOCTH. OmnpereneHue padoThI
CUJIBl  YOPYroCTM  NpH  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TOJBH)KHOTO

0JIOKOB

@u3nYeCKUe ABJICHUSA B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JIBWKeHHE TuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE )KUBBIX OPraHU3MOB

TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

IMOJIOKCHUS, PACCTOAHHNA U YCKOPCHU S, PAKCTHL

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHUI: TIepuoJ], YacToTa, aMIUIMTY 1A
9.9 MareMatrnuyeckuit 151 NIPY>KUHHBIN MasITHUKHU.
' [IpeBpateHue sHepruu Npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHBlEe M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacnpocTpaHeHHs. MeXaHWYeCKUEe BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKUE BOJHBI
9.5 3Byk. ['pomMKoCTh 1 BbICOTa 3BYKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepUOAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHre 4YacTOTBl M TEpUoAa  KoJeOaHHit

MPYXUHHOT'O MasdTHUKA




UccnenoBanne 3aBUCHUMOCTH TIepHoja  KOJIeOaHMI
IIOABCHICHHOTO K HHUTH pr321 OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBHCHMOCTH  Tepuojaa  KoJieOaHWi
MPY>KHHHOTO MasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAacCChl I‘py321 158 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi cCBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHUYECKHE YCTPOMCTBA: 3XOJOT, HCIOJB30BAHUE

YJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

BJICKTpOMaFHI/ITHoe II0JIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BonHoBbIe cBOICTBa cBeTa
10 [TpakTryeckue paboOTHI:
10.4 N3yuenne CBOMCTB  DJIEKTPOMATHUTHBIX BOJH  C
MOMOILBI0 MOOMIJIBHOTO Tesie(oHa
dusnueckue SBIEHUS B MpHpoOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIbTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue yCTpOMCTBa: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicTounuku ceera
11.2 IIpsimonuHEtHOE pacpocTpaHEHHE CBETA
Otpaxenue cBera. [1mockoe 3epkaiio. 3aKOH OTpaKEHHS
11 11.3
CBeTa
114 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA.
' [ToHOE BHYTpEHHEE OTpaskeHUE CBETa
115 JIunza. Xop nyyen B IMH3E




Onrtryeckast cuctema QoToanmapara, MHKPOCKONA |

11.6
TEJIECKOTIA
117 I'ma3 kak onruyeckas cucreMa. bnM3opykocTs u
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B ciekTp. OnbiTel HploTOHA.
' CroxeHue CrieKTpalbHBIX IBETOB. Jlucmepcus cBera
[TpakTuyeckue pabOTHI:
HccnenoBanue  3aBUCHUMOCTH  YIJla  OTPa)KeHHUs
CBETOBOTO Jy4a OT yIJIa MaJIeHusl.
W3ydyeHue xapakTepuCTUK M300pakeHUs MpeiIMeTa B
TUIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCUMOCTH yIyia MPEIIOMIICHUS
CBETOBOTO Jiyya OT YIjla MaJeHHsl Ha TPaHHIE «BO3IYX —
11.9 CTEKJION.
[Toryuenne n300pakeHHd ¢ TTIOMOIIBIO COOMPAOIIEH
JIMH3BL.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAOIIEH JINH3HI.
OnBITH IO PA3JIOKEHHUIO OEIIOTO CBETa B CIIEKTP.
OnpITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB IMPU HX
HaOJIFOICHNH Yepe3 [IBETOBbIC (DUIBTPHI
dusnueckue sABICHUS B npupone: 3arMeHus ConHIa u
11.10 JlyHbl, 11BEeTa TEN, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOMCTBA: OUKH, MIEPUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
191 Omnbitel Pezepdopna u 1utaneTapHas Mojzienb aroma.
' Mogens aroma bopa
Hcnyckanue M TOTJIOLIEHHWE CBeTa aroMoM. KBaHTHI.
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3mydeHHs
14 Ctpoenue aroMHOro sjapa. HykioHHas Mojenb

aToMHOTO siapa. M30Tomnbl




PannoaktuBHbie npeBpamieHus. llepuon momypacnana

12.5
aTOMHBIX S7Ep
126 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBA3M aTOMHBIX s1ep. CBsA3b MacChl U JHEPIUU
198 Peakuuu cunresa u nenenus snep. Mcrounukn sHeprun
' CounHia u 3BE37
12.9 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' U3JIy4EHU! Ha )KUBBIC OPraHU3MBbI
[TpakTuyeckue paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIHMM 4YaCTHULIBI
110 TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenue painoakTUBHOro poHa
dusuyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
paZioaKTUBHBII ¢om, KOCMHYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyY€HHE MPUPOJIHBIX MUHEPAJOB,
JICUCTBUE PAJMOAKTUBHBIX H3JIIY4YCHUH HAa OPraHu3M
4eJI0BEKa
1212 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETP, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOMN CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKIJIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (U3NYECKUX SBICHUIN
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (PU3WYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJNIB3YsI PYH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHHsT TPaBIJI OE30MACHOTO TPyJa: HaOMIoAeHUE (PU3HUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OPYAOBAaHUSA MO MHCTPYKIMH, OMHCHIBATH XOJI
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHHUMN (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  JKCIEPUMEHTAIbHBIX  HCCIEIOBaHMII,
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATh MTOTPEITHOCTH, J€TIAaTh BEIBOJIBI IO PE3YIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/I3I/I‘IeCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOIl HAa U3YUYEHHbIE CBOMCTBA (PU3HUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISIBJISATh HEJOCTAIOIINE JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI M OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIWYHHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTb

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBI  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOIMI; YMEHHE OLEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BinameHue 0a30BbIMM  HABBIKAMH  MPeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA

OI'D 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe paBumxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBHIKEHUSI
PaBHomepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. dDopmyna
1.2 JUIS1 BBIYMCIICHUS CPEeIHEH cKopocTh: V = S/t
PaBHOMEpHOE NpSAMONMHEIHOE NBH>KEHHE. 3aBUCUMOCTb KOOPJAMHATHI Telia
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHXKCHHUS:
13 x(f)=x,+vt
I'padvky 3aBUCHMOCTH OT BPEMEHH I MPOCKIIMH CKOPOCTH, IMPOCKIIMH
NepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOJIUHEHHOM
JBIKEHUU
3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHHM B Cllydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
2
Syl =Vg, #f+ay * %
@opMynbl Uil TPOEKIMU MEPEMEILIECHUs], TPOEKIIMH CKOPOCTU U IPOEKIUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 -Sx(f):UOx'H“x'?-
U_,{.(f) =Upx T, L,
a, () =canst,
Ulrl - l"}l:r: =2£I_T.S'_T
I'paduku 3aBUCUMOCTH OT BpEeMEHHU I MPOEKIIMH YCKOPEHUS, MPOEKIIUU
CKOPOCTH, MPOEKIMH MEpPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe magenune. Dopmynbl, ONMHUCHIBAIOIINE CBOOOTHOE TMaJeHUE Teja
1.5 M0 BEPTHKAIU (BUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpEeMEHM Ul MPOEKIMH YCKOPEHHS,




IMPOCKIMH CKOPOCTH MW KOOpAWHATBI IIPpH CBO6OI[HOM nmaacHuu TeEjia 110

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

dopmyiia 1Sl BBIYMCIECHHUS CKOPOCTH YEPE3 PAIUYC OKPYKHOCTH U MEPUOL

oOparieHus:
2TR
L=
T

LentpoctpemutenbHoe yckopeHue. HampapieHue HEHTPOCTPEMHUTENBLHOTO

1.6 yckopeHus. @QopMyiia 1l BBIYMCICHHS] YCKOPEHUS:
2
a. — L
" R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YaCTOTY OOpAIICHUS:
V= !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarpaBiIe€HHOCTh BEKTOPA YCKOPEHUS Tela U BEKTOpa CHJIBI,
JEUCTBYIOLIEH Ha TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HproToHa:
111 Fy g =-F
1.12 Tpenue Mokos U TpeHUE CKOJIbKeHMs. Dopmyna Mg BBIYUCICHUS MOIYJIS




1.13

1.14

CHUJIBI TPEHUSA CKOJIBXKCHUA:

Frpzp-;"-.r

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

F=k-Al

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My - My
F=G.—L1_2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOTHOIO HaleHHs.
®opmyna Juist BBIUUCIEHUS CUIIbI TSXKECTH BOJIM3M MMOBEepXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKkasi BeIMInHa.
pP=mi

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
p=nyy +m, Uy =const
PeaxTnBHOE ABMKEHIE

Mexanunueckas padota. @opmMyria sl BEIYUCICHUS paOOThI CHJIBI:

A=Fsoosct

MexaHnn4deckasi MOIIIHOCTb:

n=2
r

Kunetnueckas u MOTCHIUAaJIbHAas SHCPIrus. CDopMyna JUIA BBIYUCIICHU S

KHUHETHYECKOM OHCPTHHU:




IJE)E
BTy

TeopeMma o0 kuHeTHUecKOU dHeprun. Popmyra s BEIYUCICHUS

MIOTEHLIMAJIbHOW YHEPIUH TENA, OAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E.+E P
1.19 .
3aKOH COXpaHEHMsI MEXaHU4eCKoU sHeprun. Popmyna ajs 3aKoHa
COXPaHEHUS MEXaHUYECKOI HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBINH Ooku. KII/] mpocThix MexaHH3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHoe TaBieHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMyra 17151 BEIYUCICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
193 3akoH Apxumena. Dopmyna Uisi ONPENCIICHUS BBITAIKUBAIOUIEH CHJIBI,

,Z[CﬁCTBymH.ICﬁ Ha TCJIO, HOFPY)KéHHOG B XXUJAKOCTB MJIM ra3s:




1.24

F A T pgv
VCJIOBI/IC IIJIaBaHUA TCJia. HHaBaHI/Ie CyﬂOB nu B03I[yXOH.HaBaHI/Ie

Mexannueckue kojeOaHHMs. AMIUIMTYIA, MEPUOJ M YaCTOTa KoJeOaHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M NPYKUHHBIA MasATHUKH. [IpeBpailieHre SHEpruud mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pezonanc

MexaHU4eCcKHUe BOJIHBL. HpO,Z[OJ'IBHBIC " IIOIICPCUYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByXx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
NPY>XKUHBL; KO3((UIIMEHTA TPEHUS CKOJIbKEHUs; pa0OThI CUIIbI TPEHUS, CHIIBI
YIOPYTOCTH; CPEIHEN CKOPOCTU IBIXKEHHS OpyCKa M0 HAKJIOHHOM MIOCKOCTH;
YCKOpeHusi Opycka Hpu JBM)KEHUU MO HAKJIOHHOW IJIOCKOCTH; YacCTOThI U
nepuoja KojiebaHMM MaTeMaTHYeCKOro MAasiTHUKA; 4acTOThl U IepHoja
Kone0aHUi MPYXKMHHOTO MAasTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C I[OMOILBIO
HETOJBI)KHOTO 0JioKa; pabOThl CHJIBI YIOPYrocTH NpU MOABEME Ipy3a ¢
MTOMOIIBIO OJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHON
YacTU Tejla U OT IJIOTHOCTH KHMJKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOIIEH
CWJIBI OT Macchl Te€Ja; CHJIbl TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMajbHOI'O
JaBJICHUS M OT poJa TMOBEPXHOCTH; CHJIBI YIPYrOCTH, BO3HUKAIONIEH B
NpYy)XHHE, OT CTENeHH AedopMa NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHa HampapBisiollel; mnepuoga (YacToThl) KoyeOaHUI HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Nepruoja KojieOaHui Npy>KMHHOTO MasiTHHKa OT
Macchl TIpy3a M JKECTKOCTH MPYKHUHBI; HCCIEOBAaHHE HE3aBHCHUMOCTH

nepuona KOJICOAHMI HHMTSHOIO MasSTHHKA OT MAacChl rpy3a. HpOBepKa




YCIOBHUA PABHOBECHUS pblyara

Qusuueckue sAeneHus 6 npupode. TIPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOM M HEXHMBOM IPUPOAE, NCUCTBUE CUIbI TPEHHUS B

npupoaAc M TEXHHUKE, INPUIMBBI U OTIHMBBI, ABWXXCHUC IIJIAHET ConHeunon

1.30 CHCTEMBI, PEaKTUBHOE JBIKCHHE >KHMBBIX OpPIaHW3MOB, PBIYard B TeJe
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOro JIaBICHUS Ha )KUBOI OpraHusM, IJjIaBaHHue
pBIO, BOCHPHATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMUYECKHe
BOJIHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoticmeéa: CIHIOMETp, TaTYUKU TOJ0KECHUS, PACCTOSHUS U
YCKOPEHUs, JAWHAMOMETp, HOJIIWIHUKH, pPaKeThl, pblyar, HOJBM)KHBIM MU

131 HETIOJBYKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TIPOCThIE MEXAHU3MBI B OBITY,

' cooOuiaroImecs cocyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKH ITpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, IXOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOpUH CTPOEHUs

2.1 BemectBa. Mojenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUN
BenlecTBa. Kpucramuimyeckue u amopHsle Tena

25 JlBmwxkeHne uacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YaCTHUIl C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 BuyTtpennss sueprus. PaGora u Teruonepenada Kak crocoObl MU3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunp! Temonepeaayn: TEIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE
HarpeBanne wu oxjaxkaeHune Ten. KommdecTBO TeIUIOTHL. Y aenbHas
TEILNIOEMKOCTb:

2.8

O=cm(t,—1)
3aKOH COXpaHEHHs PHEPTUU B TEIUIOBBIX Mpolieccax. YpaBHEHUE TEIIIOBOTO
29 OanaHca:

O +0, +..=0




2.10

Ucnapenue u xonaeHcauus. MI3MeHeHue BHYTPEHHEN SHEPrUU B MPOLIECCE
ucrapeHuss M KoHjaeHcauuu. Kumnenue KuakocTu. YaenpHas TeIuioTa

napoo6bpazoBanus: L = Q/m
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2.12

2.13

[InaBnenne u xKpucraumzanus. l3MeHeHue BHYTpEHHEH »HHEPruM mpu

IUTIaBJICHUU U KpUCTAJIJIM3allhuU. YV aenpHas TEII0Ta MJIaBICHUS

BHyTpeHHs1 SHeprus cCropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

toruBa: ( = Q/m

2.14

[Tpunnume! paboTe! TerioBeix Asuratenei. KIT/ remmoBoro asurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTM — METAJUIMYECKOTO  LIWIMHJIPA;
KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOM KOMHATHOM TeMIIEpaTyphl
(uKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTrbli LWIMHAD;
KOJIMYECTBA TEILIOTHI, OTJAHHOTO HATrPEThIM LUIMHAPOM, I1OCIE OIyCKaHUs
€ro B BOJly KOMHAaTHON TeMIIEpaTypbl; OTHOCUTEIBHON BIA)KHOCTH BO3/1yXa;
YOEIBHOM  TEIJIOTHl  IUIaBIeHMs Jbaa. McecinenoBanue  M3MEHEHMS
TEMIIEpaTyphbl BOABI NPU Pa3IMUHBIX YCIOBUSAX; SBJIEHUS TEII0OOOMEHa MpHU

CMEIIMBAaHUH XOJOIHOHN U FOqueﬁ BOJBI; IIpOo1eCCa UCITAPCHUA

2.16

2.17

3.1

Qusuueckue sA6nenus 6  npupode:  TIOBEPXHOCTHOE  HATSDKEHHE U
KaWUISIPHBIE SIBJICHUS B MPHUPOJAE, KPHUCTAUIbI B MPHUPOJE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, uHesl, CHera

Texnuueckue  ycmpoticmea:  KaWULIPbl, TNPUMEPBl  HCIOJb30BaHUSA
KpUCTAJIJIOB, JKUJKOCTHBI TEpMOMETp, JaT4yUK TEMIIepaTypbl, TepMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,
JIBUTATEIh BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onextpu3zanys Ten. J[Ba BUaa 3IEKTPUUECKHUX 3apsI0B




3.2

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa
34 Onexrpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnosid. Ilpunumn
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn snektpuueckux 3apsiaoB. JlelcTBHE 3JIEKTPUUECKOrO MOJs Ha
aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUANIEKTPUKH
[TocTostHHBIN 3nekTpuyeckuid TOK. JlecTBUsl 3iekTpuueckoro Ttoka. Cuia
Toka. Hanpsbxenue.
3.6 I =q/t,U=A/
DIEeKTpUYECKOE COMPOTUBIIEHUE. Y IEIIBHOE IIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE POBOAHUKOB:
I,=I1,: U=U,+U,: R=R +R,
3.9 [TapannensHOe coelMHEHNE IPOBOIHUKOB PABHOTO CONPOTUBIICHHUS:
U=U:I=1+1; Rzi.
2 2 2
CMmeniaHHbIe COEJUHEHUS IPOBOIHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
3.11 O= 12 ‘R-t
3.12 OneiT Opcerena. MarHuTHoe o€ IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum
MAarHuTHON MHAYKIIMHU
313 MarauTHOE MOJie MOCTOSSHHOIO MarHuTa. B3auMoaencTBue MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBHE MarHUTHOI'O NOJISl HA IPOBOJIHUK C TOKOM




3.15

OnbiTel Papajes. SABaeHue 3yeKTpoMarauTHoM nHaykuu. [Ipasuino Jlenma

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHUBIICHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

UccnegoBanue 3aBUCMMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B IMPOBOIHHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI TPOBOJHUKA, IUIOLWIATU €Tro
MOTIEPEYHOT0 CCUCHHSI U YACIBHOTO CONTPOTHUBIICHUSI.
[IpoBepka  mpaBwia IS DJIEKTPUYECKOTO  HANPSDKEHUS — TpU
MOCJICIOBATEIbHOM ~ COCIMHEHUHM IPOBOJHUKOB;, TMpaBWJIa JUISL  CHJIBI
AJIEKTPUUYECKOTO TOKA TPH TNapaJUIeNTbHOM COCIHMHEHUH IPOBOJHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue A61eHUs 68 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TMoje 3emiu, Apeid
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIepMETP, BOJIBTMETP, PEOCTarT,
CUETUMK OJICKTPUYUCCKOW HSHEPrHU, DIICKTPOOCBETHTEIBHBIC IMPHOOPHI,

3.18 HarpeBaTesbHbIE 3IEKTPONPUOOPHI (mpumMepsI), ANEKTPUYECKHUE
NPEJOXPAHUTENIH, JIEKTPOMArHUT, 3JIEKTPOJBUTaTeNb IOCTOSHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmogenb cBeta. [IpsiMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

394 JIunza. Xop mydeii B mun3e. @okycHoe paccTosHue TMH3bL. OnTHYecKas cuia

' mumsel: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTHYecKre MpruOOpHI

Ipaxmuueckue pabomul
W3mepenne onTuyeckod Cuibl coOuparomei  JHH3BL;,  (POKYCHOTO
396 paccTosiHUsI COOMparoNIe TMH3HI (TI0 CBOWCTBY PaBEHCTBA pa3MEpOB NpeaMeTa U

I/1306pa)KeHI/I${, KOoraa mpeaMceT pacCIlOJIOKEH B JIBOMTHOM (bOI(yCC), IIOKa3aTeida
IMPEIOMJICHUS CTCKIIA.

HccnegoBanue CBOMCTBa I/I306pa)KeHI/I$[, MOJIYy4CHHOI'0 C IOMOIIbBIO




CO6I/IpaI-OI_H€I71 JIUH3bI, HU3MCHCHMUA (bOKYCHOFO pacCcTodHuA IOBYX CJIOXKCHHBIX
JIMH3, 3aBUCHUMOCTH YyIJia IMPCIOMJICHUA CBCTOBOI'O Jiyda OT YyIJjia INMaACHHUA Ha

Ir'paHUIEC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHUA COJ'IHI_[a u .HyHBI, OoBE€Ta TECII,

32! OINITUYECKHUE sIBJIEHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
i1 PamunoaktuBHOCTE. Anbda-, Oera-, ramma-usznydeHus. Peaknuum ambda-u
' Oera-pacnajga
42 OmnswiTel Pesepdopaa mo paccesHuto anbda-yactuil. [Imaneraphas monenb
' aroma
4.3 CocraB atromHoOro siipa. M3oTomns
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO YUCEI
Qu3zuyeckue s6NeHUss 8 Npupooe: ECTECTBEHHBIH pPaJMOAKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOAKTUBHOE H3JIy4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUI Ha OpraHU3M YeOBeKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHIANBUAYAIBHBIH TO3UMETP,

kamepa BunbcoHna, siyiepHasi sHEpreTuKa




