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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUs
COCTaBJieHa Ha OCHOBE TOJIO)KEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenopaBanust yue6Horo npeamera «Ousnkay.

[IporpaMmma 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHS
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHOI paboueid MporpaMMbl BOCIUTAHUS U
KOHIIETIIIMU MIpenoiaBanus yueOHoro npeamera «duzukay.

CognepxaHue mporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPraHM3aIHi0 HM3y4YeHUS
¢u3MKN Ha NEATEIBLHOCTHOM OcHOBe. B mporpamme mo (usmnke y4duTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusanuu tpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHMs, a TaKKe
MEXIMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[Iporpamma no ¢u3mke ycTaHaBIMBaeT pacrnpesesieHne yueOHOro MaTepuana
1o rojaM o0yudeHus (M0 Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaroNuXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
HOMOIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 110 y4eOHOMY MPEIMETY.

®dusurka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TMOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOIIECCOB U
SIBJICHUW, W3yYaeMbIX XHUMHEH, Ouoyiorueid, actpoHoMuer U (HU3NYECKOU
reorpadueld, BHOCHUT BKJaJ B E€CTECTBCHHOHAyYHYIO KapTUHY  MHDA,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HayyHOro MeEToja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTOo OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4Jarou[uxcs.

WN3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIaJICHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBICHUSA,

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;



HHTCPIIPCTUPOBATL MAdAHHBIC KW HCIIOJb30BATh HAYYHBIC OOKA3aTCIbCTBA
JJIA TIOJIYYCHHUA BBIBOOOBY.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
ONpe/eNIeHbl B KOHIEMIMHM MpernojiaBaHus y4yeOHoro mnpeamera «Dusuka» B
oOpasoBarenbHbIX oOpraHusanusax Poccuiickoit  ®Deaepanuu, peau3yrOIIHX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI.

Henu nzydenus GuU3uku:

npuoOpeTeHNne HHTEepeca W CTpeMIIeHHs OOydYaloImuXcsl K HayYHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIE TIO3HAHUS ¥ ()OPMHUPOBAHHE
MCCIIEJIOBATEITLCKOTO OTHOIIIEHHUS K OKPYKAIOIINM SIBICHUSIM;
dopMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;
¢opMHpoBaHUE TPEACTaBICHUN O poiM (UBUKH JJISi Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MpEACTaBICHU O  BO3MOXHBIX  cepax  Oyayuiei
npoeCCUOHANILHON JIEATEIbHOCTH, CBS3aHHOM ¢ (DU3UKOM, MOJrOTOBKA K
JalbHelIeMy oOy4eHHUIO B 3TOM HaIPaBIICHUU.

I[OCTI/I)KGHI/IC OTHUX ueneﬁ IIporpaMmsbl 110 (1)I/ISI/IKG Ha YPOBHC OCHOBHOI'O
06HI€FO 06p330BaHI/I$I obecrieunBaeTcs PECUICHUCM CICAYIOIUX 3a1a4:

NpUOOpPETeHNEe 3HAHWMA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

nprOOpETEHNE YMEHHI ONMUCHIBATh U OOBSCHATH (PU3UUYCCKUE SBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHIA;

OCBOCHHE METOJIOB PCIICHUS TMPOCTEHINMX pacyeTHBIX 3adad ¢
UCIIOJIb30BAaHUEM bu3nIecKux MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUI HAOJIOIaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OTBITHI,
nabopaTtopHble pabOTBl W AKCHEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
WCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPoOpMalend (HU3NIECKOTO COACpKaHUS,
BKJTFOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHIKCHHSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBAaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHON AeSTETbHOCTH, CBA3aHHBIMU
¢ Gu3NKON, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JOCTIKEHUSX (PU3UYECKON HAYKH.



OO61iee YncIo YacoB, PEKOMEHIOBAHHBIX JIJIsl U3y4ueHus QU3HKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 "acoB (2 4yaca B HeJen0), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemplii B mporpamMme o (U3MKe MepeyeHb JTa0opaTOpHBIX PaboT U
OTBITOB SIBJISIETCS PEKOMEHAATENbHBIM, YUUTENb JEaeT BbIOOP MpHU MPOBEICHUU
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEN
oOy4Jaronuxcsi, CMCcKa SKCIEPUMEHTAIBHBIX 33JaHMil, NpeaiaraéMblx B pamMKax
OCHOBHOT'0 rOCYJapCTBEHHOT'0 3K3aMeHa 1o (U3HKe.



COJEPXAHME OBYUYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B IO3HAHUM OKPYKAOUIEr0 MUPA.

dusnka — Hayka o mnpupone. fABneHuss npupoipl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUEe, TEIIOBbIE, JIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanyeckux BelIUYUMH. DU3HUECKHUE
npubopsl. [Torpemnocts u3mepennit MexayHapoiHas CUCTeMa €IUHUII.

Kakx ¢usuka u Jpyrue ecCTECTBEHHbIE HAyKd HM3y4alOT MPHUPOLY.
EcTecTBeHHOHAYUYHBIII METOJl TMO3HAHHWA: HAOJIOJEHUE, TIOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBH)KEHHE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUecKuX SBJICHHUM C TOMOILBIO MOJIETEH

Jemoncmpayuu.

1. MexaHW4YecKHe, TEIUIOBBIE, 3JIEKTPUYECKHE, MAarHuTHBIE, CBETOBBIC
SIBJIICHUSL.

2. ®dusnyeckue nNpuOOPHI U Mpoleaypa IPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
1M (POBBIM IPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue 1EHBI IeJIECHUS MIKaIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenue paccTossHUM.

N3mepenne 00bEMa )KUJIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbiX TeI.

N3mepenne temneparypsl NP HOMOILIM KUAKOCTHOIO TEPMOMETpA H
JNaTYuKa TEMIIEpaTypBbl.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAIBHOCTH IMOJIETA
[IapyKa, MyIIEHHOIO0 TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BHICOTA
yCKa.

IlepBoHaYaIbHBIEC CBECHNUSI O CTPOCHHH BelleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, HMX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactul BemiecTBa. CBs3b CKOPOCTH JBM)XEHHMSI YacCTHLl C
TeMreparypoii. bpoyHoBckoe nBmxkeHue, auddys3us. BzaummoneicTBre yacTHil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPJbIX
(KpUCTAIITMYECKUX) Tesl. B3auMoCBsA3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUAX M MX aTOMHOMOJEKYJISIPHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddysuu.

2
3.
4.
5



3. HaOGmionenue — siBneHui,  OOBSACHAIOIIMXCA  NPUTSKECHUEM  WIH
OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka pauameTrpa aroMa METOAOM PsOB  (C  HCIOJIB30BAaHUEM

dboTorpaduii).

2. OnbITHI IO HAOMIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYIKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JIBu2keHMe U B3anMo/ieiicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABUWKEHHH. Pacuer myTu u
BPEMEHHU JIBUKECHUS.
SIBnenue wHepHuu. 3aKOH WHEpUMH. B3anmoneicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0beMa BellecTBa.
Cuita Kak xapakTepucTHKa B3auMozencTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. I3mMepenne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBJICHUE TIATOTCHHS W CHUJIa
TskecTH. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMoi. PaBHoneiicTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HabGmroneHne MeXaHMYeCKOro IBUKEHHUS TeNa.
2. M3MepeHue CKOpOCTH MPSMOJIIMHENHOTO JBHKECHUS.
3. HaGmtonenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHEHUs1 CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEIL.
6. CnoXeHue ChJl, HaIIPaBJICHHBIX 110 OJTHOM MTPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PAaBHOMEPHOTO JBIKEHUS (IIapuKa B SKUIKOCTH,
MOJIEIIN AJIEKTPUUECKOr0 aBTOMOOWIIS M TaK Jiajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa 0
HAKJIOHHOU TIJIOCKOCTH.
OrnpeneneHue MmIOTHOCTU TBEPOTO TeNa.

4. OmBITHI, JAEMOHCTPUPYIOIIHNE 3aBUCHMOCTH pacTshKeHHUs (aedopmarnun)
NPY>KUHBI OT IPUIIOKEHHOMN CHITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JaBieHue TBEPABIX TeJI, 2KUIKOCTEH U ra3oB.



JHanenue. CriocoObl yMEHBIIICHUSI ¥ YBETTUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bema, TemiepaTypsl. llepemaua naBieHus
TBEPJABIMU TEJIAMH, KUIAKOCTAMU MU raszaMu. 3akoH Ilackansa. IIHeBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS KUJIKOCTH OT TIyOHMHBbI. ['mapocraTmyeckuii
napagokc. Coobuaroniuecs cocyibl. ['uapaBnuueckue MEXaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuduHBI CyIIecTBOBaHUS
BO3yIIHONH 00osioukn 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJjeHus. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 15 U3MEpeHHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbB JAABJIEHU ra3a OT TEMIIEPATYPHI.

[Iepenaua naBiieHUs )KUAKOCTHIO U Ta30M.

Coobmatomuecst Cocybl.

I'mppasnuueckui npecc.

[IposiBneHue necTBUA aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00BEMA NOTPYKEHHOM YacTu
T€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOLIEH CUJIBI BECY BBITECHEHHOM JKHUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHWE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIe OT 00bEMa MOTrpyKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJbI, JEWUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B )KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOLIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKMJIKOCTH, OT MacCcChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTrpa WM KOHCTPYUPOBAHUE JIOJKH U
ompeielIeHHE €€ TPy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIuar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecusi pbiyara. [IlpumeHeHue TmpaBuiia paBHOBECHs phluara K OJIOKY.

oA Dd e



«3onotoe mpaBuiio» MexaHuku. Koadduuuent monesHoro aeWctBus (nanee —
KITJT) mpocTbix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM SHEPIUH B APYrOoi. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeEJa

110 TOPU3OHTAJIBHOU ITOBEPXHOCTH.
2. HccnegoBaHue yca0BUN PaBHOBECHS phlUara.
3. Wsmepenue KII/] HaKIOHHOM TJIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KIIACC

TemioBble ABJICHUSA.

OCHOBHBIC TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPXKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue n amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUUM MOJEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHNe U KallWUISIPHBIE sIBJICHUS. TerioBoe paclliupeHnue U CKaTHeE.

Temneparypa. CBsi3zb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEpIruu:
Temionepegaya u COBEPIIICHUE paboTHL. Bunet TEIIoNEePEAAYU:
TEIUIONPOBOHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonuyectBo TemnoTel. YenbHas TEMIOEMKOCTh BEIIECTBA. TeMaoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouzaeHcarus. Mcnapenwme. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEpaTypbl KHUIIEHHS OT aTrMoc(hepHOTo
JABJICHHUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Tpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemmoBoro aBurarerns.
TerutoBble IBUTaTENIN U 3aIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaOmonenune OpOyHOBCKOTO IBHIKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBieHUi cMauyuBaHUs U KAaUJUISIPHBIX SIBIICHUI.
Habntonenue TeniaioBoro pacuimpeHus Tel.

N3MeHnenune naBieHus ra3za npu U3MEHEHUM 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuna u3aMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOThI.

Harpesanue npu coBepiieHur padoThl BHEIIHUMU CUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habntonenue nocTostHCTBa TeMIepaTyphl MIPH TIJIaBJIECHUH.
Mojienu TeIJI0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHI IO OOHAPYXKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJVIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl MO0 HAOMIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue qaBICHHUS BO3IyXa B Oa/NIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JIaBJIEHUSI BO3JyXa OT €ro
00bEMa M HArPEeBaHUS WIN OXJIAKJICHHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tela B Pe3yibTaTe
TerionepeaaYr U paboThl BHEITHUX CHUJI.

HccnenoBanue sIBIEHUS TEIIOOOMEHA IMPU CMEIIUBAHUU XOJIOJHOW U
ropsi4eu BOJIBI.

Onpenenenve  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TEII000MEHE C HArPEeThIM METAUNIMYECKUM LIHJIUH]IPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBRHON BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIIOTHI IIaBICHUS JbA.

JJleKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tenl. J[Ba poaa dIeKTpUUECKUX 3apsioB. BzaummopeiicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJI0OB U PACCTOSIHUS MEXY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuumn
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUA
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKHM TOK. YCJIOBHSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
HNCTOYHUKM TMOCTOSTHHOrO TOKa. JIeMCTBUS 3JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DICKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSIKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIbHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MoOIIHOCTH JJEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauTel.  B3aumMmogencTBHE  NOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHHUE IS JKM3HU Ha 3emiie.
OnbiT  Opcrena. Mar"HuTHoe ToJ€  AJIEKTpUYECKoro Toka. I[IpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [TpaBuiio Jlenna.
DIJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pojia 3JIEKTPUUECKUX 3apsiJIOB U B3aUMOJICUCTBUE 3apSKEHHBIX TEIT.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAST NHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpoBOHUKY M TUSJIEKTPUKHU.
MoienupoBaHr€ CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKHY TTIOCTOSSHHOT'O TOKA.
JIeficTBUSA DNEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSKEHUSI BOJTBTMETPOM.
. Peoctar u marasuH COIpPOTUBIICHUN.
. BzaumoencTBrue noCTOSIHHLIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.

W o N oA w D
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje ToKa. DJIEKTPOMArHHuT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATED IMTOCTOSSHHOI'O TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMArHUTHOW UHAYKIIVH.

Onbitel Dapanes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

AR

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEeH W TpHu
COIPUKOCHOBEHUH.

HccnenoBanue JEUCTBUSA DICKTPUYECKOTO TMOJISI HAa MPOBOJHUKH U
TTIASJICKTPUKHU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSTHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WMIYIIETO 4Y€pe3 PE3UCTOp, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JJIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKCHUHA TMPU TOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI SMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHue MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIJIEISIEMONM Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccneqoBanne MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00bEeIMHEHUU U pa3/IeJICHUH.

HccnenoBanue nerCTBUS SJIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CWJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKe.

18. I3yueHue AeCTBYS MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl 3J1E€KTPOABUTATETIS.

20. U3mepenue KIIJI snekTpoaBuraTeibHOM YCTAHOBKH.

21. OnBITBl IO  MCCJEIOBAHUIO SIBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKa.
9 KJIACC

Mexanuveckue siBJICHHUS.

Mexannueckoe JBWKeHHE. MarepuanpHas Todka. Cucrema oTcuéTa.
OTHOCHUTEIIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBmxkeHue. HepaBHOMeEpHOE NpsiMONMHENHOE JBH>KeHUE. CpelHsIsi U MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEHHOE BHkeHHe. (CBoOomHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKEeHUE MO OKpykHOCTU. [lepmon u vacrora oOpaieHus.
JluneriHas v yriioBast CKOpocTHu. LIeHTpoCcTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3ax0oH Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLIAA CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J(Bwxenne mianer Bokpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue martepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOTO TEJIA C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. IMnynbCe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTHBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CW TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIInanpHasE YHEPTUs Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIU. [loTeHIMabHas SHEPTUs CxKATON NpyKkuHbl. Kunernueckas
sHeprus. Teopema O KMHETMYECKOW JSHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JABUKEHUS TeJa OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.



AN

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKECHUSL.
Hccnenopanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Haburoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habitoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTbh YCKOPEHHUS Tela OT MAcChl Te€Jla U JACHCTBYIOIIEH HAa HEro
CUJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[lepemaua uMmIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU IPU CBOOOAHOM IaICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIAPUKA WA TETIEKKU.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1Mo HaKJIOHHOH TUIOCKOCTH.

OmpeneneHre yCKOPEHHUS Tela TPH PAaBHOYCKOPSCHHOM JBMDKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanmne 3aBUCHUMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHM 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK ps HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJTMHAKOBEHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3phuiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue padOTBl CWJIBI YNPYroCTH TMpU NOIBEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3ydeHue 3aKkoHa COXpaHEHUS IHEPTHH.
Mexannuyeckue K0J1e0aHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHU: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuii U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPTUH MpU Kos1eOaTeTbHOM JIBMKCHHUHU.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — kojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYecKux BOJH. [IpojonibHbIE W
IonepeyHble  BOJIHBL. JlIMHA BOJIHBI M CKOPOCTb €€ PacHpOCTPAHEHUS.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa ToHa. OTpaxenue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenne kojie0aHuii Tel IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha NIPY>KUHE.
Habmoienne BBIHYKICHHBIX KOJIEOAHUI 1 pe30HaHCA.
PacnpocTpaneHne npoioabHBIX ¥ ONEPEYHBIX BOJIH (Ha MOJAEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M NEpUoJa KoieOaHW MaTeMaTHU4ecKOro
MasTHUKA.

2. OmpeneneHue 4acTOThI U IEPHOJIa KOJIeOaHHM MPY>KMHHOTO MasTHUKA.

3. HccnepgoBanue 3aBUCUMOCTH NEpHOJa KOieOaHUN MOABEIHIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IepUOAa KOJIeOaHU PYKUHHOTO MasTHHKA

OT MaccChl Ipy3a.
5. [IpoBepka He3aBUCMMOCTH IepHO/a KOJIeOaHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh TepuoAa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
JJIEKTPOMATHUTHOE M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpomMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JUJIS1 COTOBOM CBSI3H.

oA WM



DnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOMIBHOIO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas MOJEJb CBeETa. HUctounuku CBeTA. [IpssmonnHeHoE
pacnpoctpaHeHue ceera. 3atMeHus: ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [lomHoe BHyTpeHHEE
OTpakeHUE cBeTa. Vchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonx nywedt B nuH3e. Onrtuyeckas cucreMa (oToanmapara,
MHUKpOCKONIa M Tejeckoma. ['y1a3 kak onrTuyeckas cucTteMa. bianm3opykocTh U
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpssmonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cera.

ONTHYECKUH CBETOBO/I.

Xox ydei B coOuparomieil JInH3e.

XO0J Iy4yelr B pacCEenBaIOIIEH JINH3E.

[Tonydenue n3o0pakeHU ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus horoanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mogens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanne 3aBUCMMOCTH yIVIA OTPAKEHHUS CBETOBOIO Jiyda OT yrja
naJeHusl.

W N ok

2. W3yuenne xapakTepuCTHK N300pakeHUS MIPEeIMETa B TUIOCKOM 3€pKaie.
3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIyya OT yria
[1a/ICHUS HA TPAHUIIE «BO3AYX—CTEKIIO».



4. Tlomydenue n3o00pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMSI M ONTUYECKON CHIIbI coOMparoiien
JIMH3BI.

6. OmnbITHI O Pa3I0KEHUIO OEJIOTr0 CBETA B CIIEKTP.

OnBITEl MO BOCTIPUATHUIO 1[BETA MPEIMETOB MPU MX HAOIIOIEHUU UYepes
[[BETOBbIC (DUIIBTPHI.
KBanToBbI€ sIBJICHMS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomenue ceeta aroMoM. KBaHThl. JInHeUaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmoaenb atomHoro snapa. MW3otonsl. PaanoakTuBHBIE
npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sJiep.

SnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3b Macchl W 3Hepruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku saeprun CosHIa U 3BE3 .

Anepnas sHepreruka. J[eMCTBUS paguOaKTHUBHBIX HW3JIIYYEHHU Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIONICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Bojopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpanus u3iaydeHHs] TPUPOTHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOmroneHue CrIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTHULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. Usmepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIUI MOAYJIb MIPEAHA3HAYEH JJIsi CUCTEMAaTHU3alluu
U 0000IIeHUsT MPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAKXKE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (u3uke s 0o0ydaromuxcs,
BBIOPABILIKX 3TOT yUEOHBIN MpeMerT.

[Ipu u3ydyeHUU JAHHOTO MOMAYJISL PEaTU3YIOTCAd U CUCTEMATU3UPYIOTCSI BUJIbI
NEeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS



SBJICHUM TPUPOJbl M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3UUYECKHE
SBJICHUS, TPHUMEHSs TOJyYEeHHbIE 3HAHUS, pelmaTh 3a7adyd, B TOM YHCIIe
KauyeCTBEHHBIE U KCIIEPUMEHTATbHBIC.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yeTcs
32 Cc4y€T TOro, 4YTo OOyYaroIIMeCs BBIMOIHSIIOT 33JaHusd, B KOTOPHIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh M HAyYHO OOBSICHSITH
dbu3rdecKue ABICHUS B OKPYIKAIOIIECH MPUPO/IEC U TOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI HUCCICOBAaHUS (PU3HMUECKUX SBIICHUH, B TOM
YUCIIE JJIS1 IPOBEPKH TUIIOTE3 U TOJYYCHHS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATH HayYHbIE OCHOBBI HAaM0OJIee BAXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HAIPUMeEp, MPAKTUICCKOTO HUCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJIyJS BKJIIOYAET OKCHEPUMEHTAIBHOE
uccienoBanue o0oOIIaronero xapakrepa. Moayib 3aBepliacTcsi MPOBEICHUEM
JMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3MKH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX

pe3yiabTaTOB.

B pesynbTare uzydyeHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyyarorerocss OyayT copMUpPOBaAHBI CICAYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B

YacTu:

1) MaTpMoOTHYECKOr0 BOCIIUTAHUS:

e - [IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYECKOi HayKH;

e - [IEHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(U3UKOB;

e 2) rpakIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAITBHO-3TUUYECKUX MPHUHIMIIOB B JIESITEIbHOCTH
YUYE€HOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHUECKUX KAaYECTB (PU3NYECKON HAayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOTO NMO3HAHHUA:

e - OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYyMEHTa
[I03HAHWUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOUW J0OOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
NESITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJbTYpPbl 3A0pPOBbST M  3MOLHMOHAJBLHOIO
0J1aromoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHOro oOpas3a JKHW3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MaCHOTO TIOBEACHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCUH, MPU3HAHKWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBeKa,;

e 6) TPYA0BOr0 BOCIIUTAHUSA:

e - AaKTMBHOE Y4YacTHM€ B pEHICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbLHONM  OpraHM3alud, ToOpoja, Kpas) TEXHOJOTUYECKONH U



COITMAJILHON HAIPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdecCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUHK JUIS PEIICHHUsS 3aaad B
o0JlacTH OKpY’Kalolllel Cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHHUE TJIOOAJTBHOTO XapaKTepa KOJOTMYECKUX MpPOOJIeM U MyTed uxX

pELICHUS;

e 8) amanTanum K M3MEHSIIOIIUMCH YCJOBHSM COLMAJIBLHON W NPHUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCUCTBUU TIPU BBIMIOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (DU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
JIPYyTHUX;

e - TIIOBBIIICHWE YPOBHS CBOEM KOMIIETEHTHOCTM 4Ye€pe3 NPAKTUYECKYIO
JEATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECCKUX OOBEKTAX W SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO PAa3BUTHSA B MPUOOPETCHUU HOBBIX (DH3UICCKUX
3HAHUII;

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBJIATH B3aUMOCBS3H MIPUPOIBI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBHM C Y4YETOM BIMSHUS HAa OKPY’KAIOIIYIO CpELy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpaMMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOyyvarorierocs 0yayT chopMHpOBaHbI MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUeOHbIC ACHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHbBIC JICHCTBHS.

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jiorunueckue AeiicTBHA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



yCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOcO0 pemieHus yueOHOW Qu3ndecKon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIIEHHUs, BHIOOp Haumbosee
MOJIXOJISIIIETO C YUYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarTebCKue 1eCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3HUecKuil IKCIIEPUMEHT, HEOOJBIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJIYYCHHYIO B XOJI€ CCIICIOBAHUS UITH SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

POTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIee pa3BHTHE  (DU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHATh Pa3jIMYHblE METO/bI, MHCTPYMEHTBI U 3aIpOChl MIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIOKEHHON ydeOHOU
bu3nyecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpeICTaBICHMS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMaJbHYK (OpMYy MpEICTaBICHUS
uHboOpMalMM W WUIIOCTPUPOBATh pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKor U X KOMOMHALIUSAMHU.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJIC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ POSKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOH TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJauyd W MOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXJICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Juajora, OOHapyKUBATh Pa3IMIUe M CXOJACTBO ITO3HIIHH;



BBIPAXKAaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABISATh PE3yIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMAaThb W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHOHOM U
WHIUBUIYyaIbHOW palboThl TMpPU PEIICHUH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICHCTBUS
no e€ JOCTHXKEHHMIO: paclpelesTh pPOJu, OOCYXJIaTh MpoLecCchl U
pe3yIbTaThl COBMECTHOM pabOoThI, 000011aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAINPABJICHUIO M KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4ECTBO CBOEro BKJIaJia B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHUCTBUSI.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUAX, TPEOYIOIMINX
TUTSI perieHusT (GU3UICCKUX 3HAHUM;

OPUCHTHUPOBAThCS B  PA3IUYHBIX TOJAXO0JAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYIIe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSITEIIbHO COCTaBJISATh aJITOPUTM PEIICHUS (DU3UICCKON 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPeIjiaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIIICHUE.

C&MOKOHTPOJ’IB, SMOIHMOHAJIbHBINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIEHKY CUTYAIlMU U MpeJiarath 1jiaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTIOCTMXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NeSITeILHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM 4YHCII€ B XOJ| BBIOJTHEHUS
(GU3UYECKOr0  HCCIIECIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HAaBaTh CBOE MPABO HA OMIMOKY MpHU pelieHun GU3NYECKUX 3a1ay Uiu
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaABO JPYTrOTO.



HNPEJAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kjiacce rnpeaMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HAOII0IeHNE, HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIBI (PU3UIECKUX
BEJINYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCcKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAeKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gaedopmauus  (ympyras,  IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIaI0IINECS COCYbI,

paznuyath siBneHus (Auddy3us, TEIIoBOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBUKEHUE, HEPAaBHOMEPHOE  JBWIXKEHUE, MHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJIBIX TENI C 3aKPEIUIEHHON OCBIO
BpallleHUsI, Tepeaada MAaBiCHUs TBEPABIMH TEJNaMU, XUIKOCTSIMU U
razamu, arMochepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpYy’KarollleM MHpE, B TOM uHucie (PU3UUECKHE SBJICHUS B MPHUPOJE:
MpPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KHUBOM M HEXUBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EPHOr0 J1aBJICHUS Ha >KMBOW OpraHu3M, IJIABaHUE pbIO, pbluaru B
TEJIe YeNIOBEKa, MPH STOM MEPEBOIUTH MPAKTUUECKYIO 33a/auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3UUECKUX SBICHHM;
OMKCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
¢busnueckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTh BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPIOro Tena, >XKHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCcKas paboTa, MOITHOCTb, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3(OUIMEHT TOJE3HOr0 JCHCTBUA MEXaHH3MOB,
KMHETHYEeCKas W MOTEHIMaIbHAs SHEPTHsi), MPU OMHCAHUU IPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCIOJB3YEMbIX  BEJIWYUH, HX
0003HaUeHUA W EIWHHIBI (U3UYECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH I'pa@UKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BETUYUH;
XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJb3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, TpaBuUiIo paBHOBecUs pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
PHEPruu, MNpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKMChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud I[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3yYEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHU, (DU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HWCHOJIb3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHajIu3a
YCIJIOBHSI 3a/1a4M 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (OPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJeMbl, KOTOpPblE MOXKHO PELIUTh MpU MOMOIIU
(bu3HYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanoioxkenue — (Tumoresy),  pa3idyaTb M MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

NPOBOJUTH OMbBITHI MO HAOMIOACHUIO (U3HYECKUX SBICHUM  WIU
bu3nuecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
NPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aIlMChIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbBIE H3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAcChl TeJa,
00bEMa, CHUIIBI M TEMIIEpaTypbl C HCIIOJIB30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
JIPYrol € HCIOIB30BAHUEM IIPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABWKYUIETOCS Tela OT BPEMEHHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOIIAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00BEMA
NOTPYKEHHON YaCTH TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TeJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO UCCIEIOBAaHUs, COOUpaTb YCTAHOBKY U
BBINOJIHATh W3MEPEHUs, Clenysl MPEeAOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NpeIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIeIOBAHNUS;

NPOBOJNTHh KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BENMYUH (MJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CUia TPEHHS CKOJIBKCHHUS,
JaBJI€HWE  BO3/yXa, BbITAJIKUBAIOUIas CWiIa, JEHCTByOIas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNOo, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJITMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH NP paboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh MPUHIUIBI JACWCTBUA HU3YYEHHbIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOJAOINPOBOJAA, THUIPABIMYECKUN TMpecc,
MaHOMETp, BEICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIONIB30BaHUs (DU3MUECKNX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPH OOpaIleHUH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY KAIOIIIEH Ccpejie;

OCYLIECTBJISATh OTOOp HCTOYHMKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITHXCS
3HAHUA ¢ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJCISATH
uHpOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYMBONM HIM MOXET OBIThH
HEJ0CTOBEPHOM;

UCTIOJb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MYECKOrOo COACpXk aHHs, CIPABOYHBIE MaTEpUAIbI,
pecypcbl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (PU3MIECKOro COAEpKaHUs, B TOM
quclie MyONUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4YeOHBIX MCCIEAOBAaHUM, MpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATHUUHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALlUEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpeessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJIHECHHEM IUIAHA JEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

MCTIOJIb30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUYECKUE U
aMmop¢Hble Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBUIaTElNb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN JICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
paznuyarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M CXKaTHe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAUMBaHUE, KANWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAaHUE), KHUIIECHUE,
Terionepeaaya (TErI0npPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSIIOB, NCHUCTBUS AJIECKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJICUCTBUE MATrHUTOB, JICHCTBUE
MarHMTHOTO TMOJIsl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy’XKalollleM MHUpE, B TOM 4ucle (u3nueckue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKCHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUUCCKUE
ABJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pPOJb MArHUTHOTO TOJISI JJis KU3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH NMPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUH;

ONHUCHIBATh M3yYCHHBIC CBOMCTBA Tel M (U3UUYECKUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKkre BeIWYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUSI, yJAENbHAs TEIUIoTa IMapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAalllMHbl, OTHOCUTEJbHASl BIAXHOCTb BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIpPSIKEHHUE, CONPOTHBJIECHUE ITPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUWE  BelllecTBa, paboTa W MOIIHOCTh
IIEKTPUYECKOTO0  TOKAa), NpPH OMNHCAHUM NPABUIBHO  TPAaKTOBATh
¢u3nyecKuil CMBICI KCIOJIb3YEMbIX BEJIWYHH, O0O3HAUEHUS U €IUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(Gbu3MUeCcKyl0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETHUYECKONW TEOPUHU
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IPpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alMCHIBaTh €r0 MaTeMaTH4YeCKOoe
BBIPAKEHUE;

OOBACHATH (U3HUECKUE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABISTH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTrMYeCKUux
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJauyd B 2—3 JEHCTBUS, HCHOJb3Yysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCIIOBHSI 3a/layd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX [UIS  pEIICHHUs] 3aJa4yd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEHIUTh HIpPH MOMOLIU
($u3NYECKUX METOJIOB, MCIONb3YysI OMHCAHME HWCCIEIOBaHMS, BBLACIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh HOpsAJKa
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIbI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SBICHUM WIIU
(u3HYECKUX CBOMCTB TeJ (KalWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUs TpPHU U3IYYCHHH OT IIBETa U3ydYaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpPaTyphl >KUJIKOCTH U
wiomaan €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel U B3aUMOJCHCTBUE
IIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allkisi MAarHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,



CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMYJIUpOBAThH
poBepsAEMbIE MPEINOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUs1, ONTUCHIBATH XOJ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOpPSIMbIE  U3MEPEHUS  TeMIepaTypbl, OTHOCUTEIbHOMU
BJIQJXKHOCTU BO3AYyXa, CHUJIbl TOKA, HAINPSHKEHUS C UCIHOJIb30BAHUEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUUHBI OT
JIpYyrol C  UCHOJb30BAaHUEM NPSIMBIX  H3MEPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOWIAJUA IONEPEYHOIO
CEUYEHHU U YAEIbHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO uepe3 IMPOBOAHUK, OT HaNpsHKEHWsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIEJOBATENIBHOTO U  MapajuIeJbHOTO  COEAMHEHUU
MPOBOJHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOMUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl M TpaduKOB,
JienaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBaHNUS,

MIPOBOJUTh KOCBEHHBIC HW3MEPCHHS (PU3NUECKHX BEIWYUH (yIeIbHAS
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAYEHUE BEJIUUUHBI;

coOIoAaTh MpaBuiia TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOM SHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOPHI, HArPEBATEIbHBIC ATEKTPONPUOOPHI (MPUMEPHI), IITEKTPUIECCKUE
MPEAOXPAHUTEIHN, DJIEKTPOMATHUT, 3JIEKTPOJBUIATENIb IOCTOSIHHOTO TOKA),
UCIIOJBb3YS 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHMsi, AJEKTPOCKOI, PEOCTaT), COCTABJISATH CXEMbl JJIEKTPUUYECKUX
Lerne ¢ Mociae0BaTeIbHbBIM U MapajuielIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS JIEMEHTOB AJICKTPUYECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHrst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHsI 370POBbSI M COOIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPYIKAIOILEH CpeAE;

OCYIIECTBIISATh MOMCK HHpoOpManuu (U3MYECKOTO COJEp)KaHUs B
WNuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALIMIO, KOTOpas
SBIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUH YYEOHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXkaHHs, CIPAaBOUYHbIE MaTEepUalbl,
pecypcbl cetu HTEpHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOIBKHX HCTOYHHUKOB (PU3HUECKOTO
COJIep)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IPOEKTHOW MJIM MCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3HKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUEN;

IPU BBIINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IJIaHA JACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aNMOJECICTBUE,
IPOSIBIISiS TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOIb30BaTh TOHSTHUSL: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHWYECKOrO IBMKEHMs, Aedopmanus
(ympyrasi, MjaacTU4ecKas), TpEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPIOTO TENA, PABHOBECHE, MEXAHUYECKUE KOJEOaHUS U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JallbHO30PKOCTD,
CHEKTPbl UCITYCKAaHUS U MOTJIONIEeHUs, anbda, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOIBI, IEPHAS] SJHEPTETUKA;

pa3nuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TEJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBUKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPaKEHUE
3BYyKa, NPSIMOJIMHEMHOE paclpOCTPaHEHUE, OTPAKEHHE M MPEOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIIEKTpa
U3ITYYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHUS B MPHUPOJE:
NPUIIUBBI U OTJIUBBIL, IBUKEHUE TU1aHeT COJTHEUHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTHUYECKUE SIBJICHUS B IMPHUPOJAE, OMOJIOTMYECKOe ACUCTBHE BUIUMOTO,
yIbTpapuOIETOBOIO M PEHTIC€HOBCKOI'O M3JIY4YEHHM, €CTECTBEHHBIM
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, PaJUOAKTHBHOE H3JIyUYCHHE
OPUPOAHBIX MHHEpPANOB, JEHCTBUE pPAJAUOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IEPEBOAUTH IMPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NMpHU3HAKU) (U3UYECKUX
SIBJICHU;

OMUCHIBATh U3YYCHHBIE CBOMCTBA TeN U (U3UUECKHUE SBICHUS, UCIIONb3YS
(bu3nueckue BeNWYUHBI (CpelHsAs W MIHOBEHHAas CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MyTbh, YIioBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YOPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOIrO TMaJeHMs, BEC Tejla, HUMIYJbC Te€la, WMILYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTb, NOTECHIMAJIbHAS SHEprus Tea,
NOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAs HYHEPrus CKaTON
NPY>KUHBI, KHHETHYECKas SHEPrus, IOJIHAasg MEXaHU4YecKass BSHEeprus,
NEpUOJ U YacTOTa KojeOaHuM, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEAbl), IPU ONUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOIb3YEMbIX BEIUYMH,
0003HaUeHNA W €JUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEIMUYMHY C IPYTMMHU BEIMYMHAMHU,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu3oBaTh CBOWCTBA Ted, (PU3MUECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMUI CYNEPHO3ULHMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHHs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOI'O YHUCE



OpU SJCPHBIX PEAKIUSIX, IPU 3TOM JaBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA M 3aIMCBhIBATh €T0 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpoil Ha 2-3 M3y4YEHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHHI,
bU3NYIECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omMparolmuecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHHSI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHU3UIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOJeMbl, KOTOpPblE MOXKHO PELIUTh MpU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl OMUCAHHWE HCCIECIOBAHUSA, BBIICIATH
IpOBEpsieMOE  TPEIIONOKEHNE, OICHUBATh IMPABWIBHOCTh MOPSAIKA
NPOBEJCHUSI  HMCCIEAOBAHUSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OBITOB;

OPOBOJUTH OMNBITHI MO HAOMIONEHUIO (U3MYECKUX SBICHUN WiIH
¢u3nYecKuX CBOWCTB TeN (M3y4deHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUs HSHEPTUH, 3aBUCUMOCTh TMEpHoAa KoJeOaHWl MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUH, MPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pas3nokeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB HM300pakeHUs B
TUIOCKOM 3epKajie M CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAuH3E, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh yCTAaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTarThl,
(GbopMyIHpOBaTH BHIBOIBI;

NPOBOJNUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpelHee 3HaueHue u3MepseMoll BeauuuHbl ((POKYCHOE paccTosiHuE
coOuparomield JMH3BI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEPEeHUS
(M3MepUTEIbHOTO PHOOpa);

NPOBOJNUTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJBb30BAaHUEM TIPAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, MEpUoja
KoJieOaHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIiia OTPaKEHHUsl CBETa OT yrja MaJeHHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
bu3uYeCKUX BEIWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BEIMYUH (CpEIHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOIPPUIIUEHT
TPEHUS CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuos, KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OonTHYECKass Cuia coOuparonieil JMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIYS MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DHU3UYSCKUX MOJIETCH:
MaTepHabHasl TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IJIaHETapHas MOJelb aToMa, HYKIOHHAas
MOJIeJIb AaTOMHOTO SI/IPA;

XapaKTepHU30BaTh TNPHHIMIBI  JCHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONMUCAaHUS (B TOM YHCIE:
CIIUJIOMETP, NaTYMKUA TIOJIOKCHHS, PACCTOSIHHS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckor, ¢GoToamnmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YsS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoauMmble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUECKUX TMPOIECCOB
OpU pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTh  TNpPUMEpPHl  (HAXOIWTh  WH(QOpMAIMI0O 0  TIpHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU U1 oOecriedeHrss 6€301acHOCTH MpU oOpallieHur ¢ mpubopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPY KAIOIIICH Cpeie;

OCYIIECTBISATh TMOUCK WHGOpMaUK  (HU3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIHPYs MOUCKOBBINA 3aMpoOC, HAXOAUTh



NYTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJIy4eHHON MH(OpMAaIMK Ha OCHOBE
VUMEIOIUXCS 3HAHUN U JOIIOJHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHIIIOJHEHUH YYEOHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJAEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcesl cetu MIHTEpHET, BianeT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusi UHPOPMALIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
nyOIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM WIIM UCCIIEI0BATENbCKON
NEATEIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3yYCHHBIU
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluell ¢ Yy4y€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBO 4acoB DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpaKTaueckue (uu¢posbIe)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbl
pecypchbl
Paszpnen 1. dusuka u e€ posib B IO3HAHMHU OKPY’KAKOLIEro MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHpOa https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 dusnueckue Be 2 1
HSITCCRHE BETHIHHbL https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METO.T ) | bub6nuorexa [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlleppoHayaibHbIe CBeeHHS O CTPOEHUH BellecTBA
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
p t https://m.edsoo.ru/7f416194
27 JIBU>KeHUE U B3aUMOJICHCTBUE ) 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHbl€ COCTOSIHUS ) bubnuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1

MexaHnueckoe IBUKEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194



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

bu6mmorexa [IOK

3.2 Mrepuus, macca, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
aBiienue. [lepenaua
4.1 I[aBJ'IeHI/IH TBE ) SMI/I TeJIaMH 3 bubmmorexa [TOK
' a P ’ https://m.edsoo.ru/7f416194
JKHJKOCTSIMH U Ta3aMH
bu6mmorexa [IOK
4.2 5
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 ATMOcdepHOe TaBIeHHEe 6 https://m.edsoo.1u/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 3 bu6mmoreka [IOK
' NOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTL. JHePrus
bu6mmoreka [IOK
> Pabora n momocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
52 11 5 1
POCTHIC MEXAHIEMBIL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
33 eRAmAeCkan JHeptit https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 ITPOI'PAMME




8 KVIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHnoBanue pa3uesion Kontpoabusie | TIpakTaeckme (undposbie)
n/m | ¥ TeM NPorpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TenJioBble siBJIeHUs!
L1 CTpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 T 21 1 5
CIJIOBBIE POHECCH https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pa3neu 2. DiieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DJIEKTPUYECKUE 3apsibl.
bubmuoreka [IOK
2.1 3apsKEHHbIC Tella U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
2 [TocrossHABII ) 20 5 7 bubmuoreka [JOK
SIIEKTPAUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABITCHHA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnunoreka [JOK
' WHAYKLIUSA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHnoBanue pa3uesion Kontpoabusie | TIpakTaeckme (undposbie)
n/m | ¥ TeM NPorpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUSA
L1 MexaHn4deckoe ABMKCHUE 10 1 bubnuorexa [JOK
' Y CIIOCOOBI €0 ONMCAHUS https://m.edsoo.ru/7f41ada6
b K
1.2 B3aunmoneiictue Ten 20 1 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexann4deckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M
CXAHHICCKNE KONCOaNNA / 3 https://m.edsoo.ru/7f41a4a6
57 MexaHn4eCKHEe BOTHBI. g 1 3 bubnuorexa [JOK
. 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pasjen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE 1 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacpOCTPaHEHUS 6 2 bubnmoreka [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuorexa [JOK
' pHOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro cBera 3 ) bubmnoreka LJOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
Hcnyckanue
51 A 4 1 bubmuoreka [JOK
’ HOTJIOTIEHHE CBeTa https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
. 1
32 Crpoenne aTomMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6morexa [JOK
. 1
>3 FLnepHIe peakiin / https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3znea 6. [loBTopuTe1bHO0-000011IA0IMIH MOLYJT
IToBTOpenue u 0000IICHHE
6.1 BTOP EII:IIH: ca H 9 ) bubmuoreka [JOK
' colepaa yp https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 knacc
Hroro no paszneny 9
BIIEE KOJIJMYECTBO
OB 0 102 27

YACOB II0 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O MPHUPOJIE.
SIBnenus npupoasl.
®usnuecKue sBICHUs

Mexann4deckue, TeIIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznuecKue BeIUUUHBI U UX
U3MEpEHHE

Ypok-uccienoBaHue
"N3MepeHue TeMieparypbl
MIPU TOMOIIH KUTKOCTHOTO
TEPMOMETPA U JATUMKA
TeMIepaTypbl"”

Kak ¢usuka u qpyrue
€CTECTBECHHbBIC HAYKH U3yYaIOT
MPUPOLY.
EcrecTBeHHOHAayUYHBIN METO
no3Hanusa. Onucanue
(bu3nUeCKuX SBICHHH C
IIOMOIIBIO MOJIEICH

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

YPOK—I/ICCHCI[OBaHI/IC



https://m.edsoo.ru/ff09f72a

"IIpoBepka rumoTe3bl:
JIAIBHOCTH MOJIETA [IAPHKA,
MyIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

7 NOKa3bIBAIOIIUE JUCKPETHOE Brbmmorexa OK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBMKeHHe 4acTull BEIIeCTBa bubmmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue « ONbITHI
9 10 HAOJIOIEHUIO TEIUIOBOIO
pacIIMpPEeHUs Ta30B»
10 ArperatHbie COCTOSIHUS
BeIIleCTBa
B3aumocBs3p Mex Iy
CBOMCTBaMHM BEIIECTB B
pa3HbIX arperaTHbIxX
11 COCTOSTHUSIX U MIX bubmnorexa [IOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHn4eckoe JBUXEHHUE.
12 PaBHOMepHOE U bubmmorexa [IOK
P https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIB)KCHHE
13 Cxopocts. Equnuiibt bubnuorexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuet nytu u BpemeHu bubmmorexa [IOK

JABWXKCHU S

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3akoH UHEPIUH.
B3aumonencTsue e Kak
IPUYMHA U3MEHEHUSI CKOPOCTH
JIBYKEHUS Tell

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

ITlnotHOCTE BemiecTBa. Pacuer
Macchl 1 00bEMa TeJIa Mo €ro
IUIOTHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHas paboTa
«Onpeznenenue WIOTHOCTU
TBEPIOTO TEIA»

18

Pemenue 3amau no teme
"ITimoTHOCTH BemecTsa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al23c

19

Cua KaKk XxapakTepuCcTHUKa
B3aumoencTus Tei. Cuia
ynpyroctd. 3akoH ['yka

20

JlaGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH
pactspkenus (nedopmariim)
IPYKUHBI OT TPUIIOKEHHOM
CHUJIBD»

21

SBneune taroreHusa. Cuna
TSKECTU

22

CBsi3b MEXy CUIJION TSXKECTU
u Maccoi Tena. Bec Tena.
Pemenne 3amau no reme
"Cuna Tsxectn"

bubmuoreka [{OK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCcTH Ha ApYTUX
anerax. Puznyeckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapPaKTCPUCTHUKHU IIJIAHET

bu6mmoreka [JOK

24 Mswepenne cu. Aunamomerp https://m.edsoo.ru/ff0al8cc

bu6mmorexa [JOK

25 Bec rexa. Hepecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue IByX Cul,

26 HaIpPaBJIEHHBIX 10 OJTHOMI bubmuorexa [IOK
npsimoid. PaBHoIeliCTBYOIIAs https://m.edsoo.ru/ff0ala70
CHII

27 Pemienue 3anay 1o reme
"PaBHonelicTByromas cui'"

TpeHue ckoIbXEHUS U TPEHHUE
28 nokos1. Tpenue B npupone u bubmmorexa LHOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnast pabota
«3ydeHne 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CHJIBI TaBJIECHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS
ITOBEPXHOCTEID)

Pemenwne 3agau Ha

30 onpeieseHue
PABHOJICUCTBYIOLIEH CUIIBI
Pemmenue 3agad mo reMam:

31 «Bec tenay, «I'paduueckoe bubnuorexa [JOK
n300pakeHne cuin», « CHIIbD, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAs CUI»

32 KonTponbHas pabora no



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TemaM: «MexaHn4ecKkoe
IBIKeHHey, «Macca,
IUIOTHOCTBY», «Bec Tenay,
«I"paduueckoe n3o0pakeHue
cu», «CHITbDY

Hasnerune. CiocoOb1

33 MEHBIIIEHUS U YBEINYECHUSI bubnmorexa LHOK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBnenue raza. 3aBUCUMOCTD
34 aBJIEHM raza oT 00bréMa bubnnorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
[lepenaua naBnenHus
35 TBEPJBIMU TEJIAMH, bu6mmoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackamns
JlaBiaeHue B )XUAKOCTHU U rase,
36 BBI3BAHHOE JIEWUCTBUEM CUJIBI Bubmorexa OK
A https://m.edsoo.ru/ff0a2718
TSKECTH
Penrenue 3amad mo reme
37 «/laBiIeHHE B )KUIKOCTH U bubmmorexa [IOK
A https://m.edsoo0.ru/ff0a2826
raze. 3akoH Ilackamsa»
bubmnoreka LJOK
38 Coo0
OODTIAIOTIIHEC COCY B https://m.edsoo0.1u/ff0a2970
39 I'unpasnudeckuil mpecc bubmmorexa TIOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [lopriHeBoi
SKAOKOCTHBIN HAacocC
bub OK
41 Atmocdepa 3emmn. [Ipuannsb nommoreka L

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CyILIECTBOBaHUS BO3yIIHON
000JI04KH 3eMIIH.
3aBUCUMOCTh aTMOC(EpPHOTo
JIABJICHUSI OT BBICOTHI HaJl
YPOBHEM MOps

4 Bec Bo3nyxa. ATmMochepHoe bubnmoreka [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 Nzmepenune atmocdepHOro bubnuoreka [IOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI HA, bubmmorexa TIOK
g g https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
Bapomerp-a"epous.
45 ATII)VIOC(bs Hoep aBJICHUE Ha bubmorexa HOK
p g https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenne 3amau no reme
"AtMmochepHoe naBieHue"
JleicTBHE KUAKOCTH U T'a3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa LOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
«OmpeneneHue
48 BLIT;.)JIKI/IBaIO el cCHIbl bubnmorexa [IOK
. I\J:I ’ https://m.edsoo.ru/ff0a33fc
JIEUCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B KUJKOCThHY»
JlaGopaTtopHas paboTa 1mo
bu6mmoreka [IOK
49 teme «MccienoBanue

3aBUCHUMOCTH BE€Ca TCJIa B BOAC

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

0T 00bEMa NOrpyKEeHHOH B
KHUJKOCTb YaCTH TEJIa»

50

IlnaBanue Texn

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoHcTpyupoBaHue
apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U
ofpeieNicHue eé
rpy30M0aAbEMHOCTH"

52

Pemenne 3amag mo Temam:
«ITmaBanue cynos.
BosnyxomnnaBanuey,
«JlaBneHue TBEpABIX TEI,
JKHJKOCTEH M Ta30B)

bu6aunoreka IIOK
https://m.edsoo.ru/ff0a3654

53

Mexannyeckasi pabota

bubmnoreka LIOK
https://m.edsoo.ru/ff0a3{82

54

MomnaocTb. EnmHUIE
MOILIHOCTH

bub6auoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
nobEMeE 1o JiecTHUIE"

56

IIpocteie Mexanu3Mmbl. Poiyar.
PaBHOBecue cuit Ha pelyare

57

KoHnTtponbHas pabora 1o Teme
«/laBnenue TBEpABIX TE,
AKHUJIKOCTEH U ra3oB» /
Bceepoccuiickas mpoBepoyHas
pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepsHsliit ypok. Pabota ¢
TeKCTaMH 1o TeMe «JlaBienue

bub6mnoreka [IOK

>8 TBEPABIX TCIL, KHHISOCTGH " https://m.edsoo.ru/ff0a4ffe
razoBy» / Bcepoccuiickast
npoBepoyHas pabora
Poryaru B TexHuke, OBITY U

59 npupoze. Jlaboparopras 0.5 bubnuorexa [JOK
pabora «lccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara»
Pemienue 3ama4 1o teme

60 «YCcnoBUs paBHOBECHS bubmmorexa [IOK

https://m.edsoo.ru/ff0a48a6

pblyara
Koadduuuent noneznoro
JNEUCTBUS MEXaHU3Ma.

61 JlaGopaTtopHnast pabota 0.5
«3mepenune KII/] HaknoHHOM
IJIOCKOCTH

2 Pemienne 3agad 1mo Teme bu6mmoreka [JOK
"Pabora, momuocTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHuyeckasi SHEPIusl.

63 Kunernueckas u bubmorexa I[IOK

https://m.edsoo.ru/ff0a4252

NOTEHI[MAIbHAs SHEPTUs

64 3aKOH COXpaHEHUs bubnuoreka [JOK
MEXaHUYECKOM SHEPrUur https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"OKcnepuMeHTaIbHOE

65 ONpeAeICHUE U3MEHEHUS 1

KHUHETHYECKOU U
MOTEHITUATBLHOM SHEPTUH TIPH



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTbIBAHHUMU TCJIa I1O
HAKJIOHHOM IJIOCKOCTH"

66

KonrtponsHast pabora o Teme

«PaboTa 1 MOIIIHOCTE.
OHeprusa»

67

PesepBHblit ypok. Pabota c
TEKCTaMHU 110 TEME
"MexaHnuecKoe IBUKEHHUE'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

68

PesepHbIii ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MomHoCTh. DHEprus"

OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara upposbie
Tema ypoka Kontpoabubie | IlpakTuueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoTsbI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUYECKOI | bubmuorexa [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
5 Macca u pazmep aTOMOB U |
MOJIEKYI
Moaenu TBEPAOTO, KUAKOTO U
3 ra3000pa3HOro COCTOSHUI 1 Bu6mmorexa [IOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHEHHE CBOMCTB
TBEPIOTO, )KUJIKOTO 1
4 ra3o00pa3HOro COCTOSHUMN 1
BEILECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU
5 Kpucrannueckue u 1 bubnuorexa [JOK
aMmopdHbIC TeIa https://m.edsoo.ru/ff0a5800
CmaunBaHue u
bu6mmorexa [JOK
6 KaUJUISIPHOCT. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSIKEHUE
. TemoBoe pacimmpenue u | bubnuoreka [IOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBs3b

BBIACIIKICMOT'O UM IIPpU
OXJIAXKXKICHHUH

8 TeMIepaTypbl CO CKOPOCTHIO
TEIJIOBOr'0 ABMXKCHHMS YaCTHIL
BayTpenuss saeprus.
9 CHZCE6I>I 1/13MeHepH1/151 bubmotera [IOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpEHHEHN YHEPTUHr
10 Buape! renionepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koH(pepeHuus
"IIpakTueckoe
1 HCII0JIb30BAHME TEILIOBBIX bu6mmorexa [JOK
CBOMCTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUaJiOB B IEIAX
sHeprocoepekeHus"
12 KoauuecTBO TEIIOTHI. bu6mmoreka [JOK
VY nenbHas TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOTO
13 Oamanca. TermmooOMeH u bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTtopHnas pabota
"UccnenoBanue ABJICHUA
14 TEII000MEeHa Npu bubmmorexa LOK
. https://m.edsoo.ru/ff0a6a98
CMCIIMBAaHUH XOJIOIHOHN 1
ropsiuei BojbI"
Pacuer konmyecTBa TEIIOTHI,
HEOOXOIUMOT0 ISt
15 HarpeBaHus Tena u



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGopaTtopHnast pabota

16 "Onpenenenue yaeaIbHOU bubnmorexa LHOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnmoreka [JOK
TETJI0Ta CTOPaHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEepAEBaHUE
18 KPUCTAIUINYECKHUX TEI bubnmorexa [IOK
p | https://m.edsoo.ru/ff0a71d2
VY nenpHas TEILIOTA IJIaBIIEHUS
JlaGopaTtopHnas pabota
19 "Onpenenenue yaeabHON bubmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJIEHUS IbOa
20 [TapoobpazoBanue u bubmuoreka [IOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aeapuas temnora
napooOpa3oBaHUs U
21 KOH/EHCAINU. 3aBUCUMOCTD bubmorexa [IOK
’ https://m.edsoo.ru/ff0a786¢c
TEMITepaTypPbl KUTICHHS OT
aTMOC(hEepHOTO JTaBJICHUS
BnaxnocTe BO3ayXa.
JlaGopaTopHas paboTta
2 "On I;ZIGJ'IIG)HI/IG P bu6mmoreka [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHON BIAXKHOCTHA
BO3ayXxa"
Pemrenue 3agaq Ha
23 OTpeJieTICHUE BIAKHOCTH
BO3/IyXa
24 [IpuHIHIBI paOOTHI TETIIIOBBIX

neurareneil. [Taposas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. /IBurarens
BHYTPEHHEIO CTOpaHUs

25

KII/I TersmoBoro aBuraTess.
TeroBble ABUTATENN U
3alUTa OKPYKAIOIICH CPeIbl

bub6aunoreka IIOK
https://m.edsoo.ru/ff0a7c7¢

26

3aKkoH COXpaHCHUA U
IMpCBpalICHUA O HCPIuu B
TCIUIOBBIX IIpoHeccax

27

[TonroroBka Kk KOHTPOJIBHOU
pabote mo Teme "TemmoBbie
seienns. Msmenenue
arperaTHbIX COCTOSIHUI
BemecTna"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabota no teme
"TermnoBele IBICHUA.
N3meHeHune arperaTHbIX
COCTOSIHHH BerrecTna"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarnus Ten. [[Ba pona
ANEKTPUICCKUX 3aPSI0B

30

Ypok-uccnenoBaHue
"DnexkTpuszanus Tea
WHJYKIUEN U TIPU
COTNPUKOCHOBEHUU"

31

BzaumopeiicTBue 3apsoKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE MOJIE.
HanpspbkeHHOCTh
ANEKTPUYECKOTO MOJISL.

bub6mnoreka IIOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpuHnun cynepno3unun
3JIEKTPUYECKUX TOJIEH

Hocurenu snekrpuyeckux

33 3apsA0B. DIIeMEHTapHBIN
3apsia. CtpoeHue atoma
[IpoBOAHMKY U AMDIIEKTPUKHU.
34 3;<0H COXpaHEeHUs ’ bubmorexa HOK
P https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiaa
Penrtenue 3amau Ha
35 MPUMEHEHNE CBOMCTB bubmorexa [OK
P https://m.edsoo.ru/ff0a90cc
3JIEKTPUUYECKUX 3apsI0B
DNEeKTPUYECKUN TOK, YCIOBUS
36 €ro CyIIeCTBOBAHHUSI. bubnuorexa [JOK
M cTOYHUKY 3IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 3IEKTPUUECKOT0 bubnuorexa LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue
13 "JleficTBHE IEKTPUUYECKOTO |
0JISl HA POBOITHUKHU U
JTUAJICKTPUKH"
39 DIIEKTPUUYECKUI TOK B bubnuoreka [IOK
MeETajllaX, ) KUJKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1emnb U €&
COCTaBHbIEC YaCTH
Cuna toka. JlabopaTopHas
| bu6mmoreka [JOK
41 pabora "U3mepenue u 0.5

peryiaupoBaHue CUIIbl TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpUUECKOe HaMpsKEHHE.
BoasT™metp. JIaGopaTopHas
pabora "M3mepenue u
pEryJaupoBaHUe HANPSIKEHUS"

0.5

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a9¢e14

43

ConpoTuBieHne MPOBOAHUKA.
VY nenpHOE CONPOTHUBIICHHE
BEILIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa
"3aBUCUMOCTD
ANEKTPUUIECKOTO
COIPOTHBIICHUS IPOBOTHUKA
OT €ro JJIMHBI, TUIOIIa I
MOTEPEYHOT0 CEUYCHUS U
Marepuana"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HarpsokeHus. 3akoH Oma ayis
y4acTKa Ienu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa U HaNpsHKEHUs Ha
pesucrope”

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOJIHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mpasuiia
CJI0’KEHHSI HANIPSKEHUN ITpU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

NOCJIEI0BAaTEIbHOM
COEIMHEHUH JIBYX
pe3uctopon”

JlabopaTtopHnast pabota
"IIpoBepka mpaBuiia AJisi CHUIIbI

bu6mmoreka [JOK

49 TOKa IIPU NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PEe3UCTOPOB"
Pemenue 3anau Ha
50 npuMeHeHue 3akoHa Oma s bubnuorexa [IOK
Pa3IAYHOTO COENUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
PaGota u momrHOCTH
51 IIEKTPUYECKOTO TOKA. 3aKOH Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHnas pabota
5 "OnpezneneHue paboThl U bub6nuorexa LIOK
MOII[HOCTH 3JIEKTPUIECKOIO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpUYecKue Henu 1
53 MOTPEOUTEIN IICKTPUUSCKOU bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MATHUTHI, UX
B3aMMOJIeIiCTBHE
Ypok-uccnenoBaHue
55 "N3yuenue nonei bubmmorexa [IOK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MarHUTOB
56 MarunuTtHoe nojie. MarautHoe bubmmorexa [IOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
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I1oJIe 3eMJIM U €T0 3HAYEHUE
U1 )KU3HU Ha 3eMiie

IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DnexkTpruuecKue 3apsbl.

bu6mmorexa [JOK
57 3apsoKeHHBIC Tela U UX
. https://m.edsoo.ru/ff0abd2¢
B3aUMO/ICHCTBUSI.
[ToCTOAHHBIN JIEKTPUUECKUI
TOK"
KonTponbhas padbota no teme
"DIIeKTpUUECKUE 3apsbl.
3apsKEHHbIE Tela U UX
. bu6mmoreka [{OK
58 B3aUMOJICHUCTBUSL.
. . https://m.edsoo.ru/ff0abea8
[TocTOsIHHBIN 371EKTpUYECKUI
Tok" / Beepoccuiickas
npoBepoyHas pabora
PesepHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
" N . bubnuorexa [JOK
59 [ToCTOAHHBIN IIEKTPUYECKUI
" . https://m.edsoo.ru/ff0acdc6
Tok" / Beepoccuiickas
npoBepoyHas pabora
OmnbIT OpcTena. MarautHoe
60 T10JI€ JIEKTPUYECKOTO TOKA bubnuorexa [JOK
MarauTHO€ 1oJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipnmenenue
61 3JIEKTPOMATrHUTOB B TEXHHUKE. 0.5 bubnuorexa [JOK

JlaGopaTopHnas pabota
"N3yuenue nencTBus

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

MArdmuTHOT O ITOJIA Ha
MPOBOJHUK C TOKOM"

62

DNeKTpoABUTATETD
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
JNICKTPOJIBUTATENICH B
TEXHHYECKUX YCTPOUCTBAX U
Ha TpaHcnoprte. JlaboparopHas
pabora "KoHcTpynpoBanue u
u3y4eHue paboThl
3ieKTpoaBurarens"”

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

63

Omnbrter @apages. 3aKoH
3JIEKTPOMATrHUTHOMN
uHaykiuu. [Ipaswio Jlenna

64

Onekrporereparop. CrocoObl
TIOJTY4EHHS DIIEKTPUIECKON
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"DyeKTpUUeCcKue 1
MarHHUTHBIE sIBIeHUS"

66

KonTponbHas pabota no teme
"DnexTpuueckue u
MATrHUTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepHbIii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeroBrie
siBieHus"

bubmnoreka IJOK
https://m.edsoo.ru/ff0accSe



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

68

PesepsHsliit ypok. Pabota ¢
TEKCTaMU II0 TEME
"MarguTtHble aBiaeHus"

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68

14.5




9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara upposbie
Tema ypoka Konrpoasnsie | IlpakTnyeckue A unpp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoTsbI padoThI
pecypcsbl
) MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema otcuera. Eu 110K
nonmoTexa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE IPSIMOJIMHENHOE | bubmuorexa [JOK
JIBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasromepHnoe
4 MPSIMOJIMHEMTHOE JIBUYKEHHE. 1
CpenHsisi ¥ MTHOBEHHas
CKOPOCTh
[IpssmonuneriHoe Bu6miorexa LJOK
> PaBHOYCROPEHHOC ABHACHHC. ! https://m.edsoo.ru/ff0ad8d4
VYckopenue T '
CkopocTh IPSIMOJIIMHEUHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux cxkopoctu
JlaGopaTopHnas pabota
"Onpenenenue yCKOpeHus Teia
bu6nuoreka [IOK
7 [P PAaBHOYCKOPEHHOM 1 1 1

JIBIDKEHUU 110 HAKJIOHHOU
miockoctu"

https://m.edsoo.ru/ff0adbl18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CB00OOHOE ITaJIEHNE TE.

8 OmnbiTel ["anuinest
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHoctu. [lepuon u yacrora bubnuoreka [IOK
obparenus. Jluneitnas u https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LlenTpocTpemMuTenbHOE
YCKOpEHUE
1 I1epBb1it 3akoH HproToHA. bubnuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. bubnuoreka LIOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bubnuoreka IIOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ad Ha MpUMEHEHHE bub6muoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuita ynpyroctu. 3akoH ['yka ngj;if;;gﬁifoaecaz
16 Pemenne 3amaud mo teme «Cuna
YIPYTOCTH
JlaboparopHas paboTa
17 «Onplc)az[e?IIZ:HHe F>)1<e6cOT1<OCTI/1 bubmmorexa LHOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubnunorexa [IOK
18 Cuna Tpenus htLps://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubmuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas pabota bubmuotexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0afa26

"Onpenenenne k03 GUineHTa
TPEHUSI CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6nmoreka [JOK

21 “3axonst Hpiorona. Cua https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpenus"
Cuna TsDKeCTH M 3aKOH

2 BCEMHUPHOI'O TATOTCHHUS. bubnuoreka [IOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHpepennus "JIBuxeHue

7 T€J BOKPYT I'PaBUTAI[MIOHHOTO
uentpa (CojiHeUHasi CUCTEMA).
lanaxtuku"
Pentenue 3amau mo treme "Cuiia

24 TSDKECTH U 3aKOH BCEMUPHOTO buomorexa OK

" https://m.edsoo.ru/ff0af5f8

TATOTCHUS

)5 [TepBast kocMu4ecKasi CKOPOCTb. bu6morexa [JOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MartepuaabHON
TOUYKH. AOGCOTIOTHO TBEPAOE

2% teno. PaBHoBecue TBEpAOTO bubnmnorexa [JOK
TeJa C 3aKPETUIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpallleHusl. MOMEHT CHIIBL.
LlenTp TsxecTn
PaBHOBecue MaTepuaibHON
TOUYKH. AOGCOTIOTHO TBEPAOE

27 Tesio. PaBHOBecHe TBEPAOro

TCJa C SaerHJIéHHOPI" OChIO
BpaIlcCHU. MOMEHT CHUJIBL.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

LlenTp TsxecTn

Pemienue 3amad mo teme

bubnuoreka [{OK

28 | "Mowen ciutt. HeHTp https://m.edsoo.ru/ff0b02b4
TSKECTU
[ToaroToBKa K KOHTPOJIBHOM

29 pabote no Teme "MexaHudeckoe bub6nuorexa [IOK
IBIKeHHe. BzaumoneicTeue https://m.edsoo.ru/ff0b0408
ten"

KoHnTponbHas pabota 1o Teme
30 "MexaHN4ecKoe IBKEHUE. bubmorexa LOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue ten"
Nmnynec Tena. UMmynsc Cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE

1 Pemenne 3aga4 mo reme "3akoH bu6mmnorexa [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koH(pepeHuus

33 "PeakTuBHOE ABUKEHUE B
IpUPOJIE U TEXHUKE"

14 Mexanuyeckasi pabota u bubmuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bu6mmorexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabota

36 «Omnpenenenue padbOThI CHIIbI

TPEHUS IIPU PAaBHOMEPHOM
JBHKEHUH TeJa 10



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

FOpHSOHTaHBHOﬁ IMOBEPXHOCTU»

CBsI3b 9HEPTUH U pabOTHI.

37
IToreHuunanpHas sHEprust
Kunernueckas sHeprus.

38 Teopema 0 KHHETHYECKOM bubmorexa [IOK

p https://m.edsoo.ru/ff0b0c32
SHEPIrUu hitps://m.edso0.ruwITvoleS 2

19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaGopaTopHas pabota

40 «A3 EeHI/IIZ: 3aK(I:Ha COXpaHCHUs bubmorexa HOK

M p https://m.edsoo.ru/ff0b12fe
SHEPTUN»

A1 KonebarenbHoe IBUKEHHUE B €TO bubnuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromye KojaeoaHusl.

42 BruiHyXIeHHBIE KOJeOaHUs bubmmorera [JOK

Mae ’ https://m.edsoo.ru/ff0b20f0
Pesonanc

43 MaremaTudeckui u
TPy KUHHBIA MasTHUKA
Ypok-uccienoBaHue

44 «3aBUCUMOCTH MIEpUOJA bubnuorexa [JOK
KOJICOaHHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl IPpy3a»

45 [IpeBparnienue 3HEPrun Ipu
MEXaHUYCCKUX KOJIeOaHMIX
JlaGopaTtopHnast pabota

46 «Onpenenenue 4acToThl U bub6mnoreka [IOK

nepuoia KojaeoaHui
IPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlaGopaTtopHnast pabota
«ITpoBepka HE3ABUCUMOCTH
nepuoja kojaebaHuit rpysa,
MOJIBELICHHOTO K HUTH, OT
MAacChI Tpy3a»

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckrie BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,I[OJ'IBHBIe H IIOIICPCYHDBIC
BOJIHBI

bub6nunoreka 1IOK
https://m.edsoo.ru/ff0Ob21fe

49

VYpoxk-koHpepeHuus
"MexaHndecKkue BOJIHEI B
TBEPAOM Teie. CeicMUYeCKue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYyKa

51

Ypok-uccnenoBasue
"HabumoieHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

FpOMKOCTB 3BYKa U BbICOTa
TOHA. AKYCTI/IIICCKI/Iﬁ PE€30HaHC

53

VYpoxk-koHpepeHuus
"VnbpTpa3Byk v HHGpPa3BYyK B
MPUPOJIE U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka Kk KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHu4eckue
KoJieOaHus ¥ BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponbHas pabora o teme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHbBI COXPAHEHUS.
MexaHnueckne KojieOaHust u
BOJIHBI"

DIIeKTPOMArHuTHOE TOJI€.

bu6mmorexa [JOK

56
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
Ypok-konpepenmus "llkana
3JIEKTPOMArHUTHBIX BOJIH.

bubmnoreka LIOK
58 Ucnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JUISI
COTOBOM cBsI3U"
VYpok-uccnenoanue "M3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX bubnuorexa [JOK
BOJIH C IIOMOIIBI0 MOOWJIEHOT'O https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3agau Ha onpeneneHue

60 YaCTOThI U JJIMHBI
3JIEKTPOMAarHUTHON BOJIHBI
DneKTpOMarHuTHas pupoia

61 cBeta. CKOPOCTL CBETa bubnmoreka [JOK

Bera. Ck Th CBETA.
P . https://m.edsoo.ru/ff0b31d0
BosHOBBIE CBOMCTBA CBETA
Ucrounuku cBera.

6 [IpsimonuneitHOE bubnuoreka [IOK
pacIpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bu6nuoreka [IOK

3epkana. Pemienue 3aga4d Ha

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPUMCHCHHEC 3aKOHA OTPAKCHHUA
CB€Ta

[Ipenomnenne cBeta. 3akoH

bubmuoreka [{OK

o4 [IPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpakeHHE

65 cBera. Mcronp3oBaHue MojaHOro bubnuoreka [IOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH

66 yIJIa IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJia MaJIeHus Ha
rpasuue "Bo3yXx-cTekio""
Ypok-koHpepeHus
"Ncnonp30BaHue MOJIHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBA3B"

68 JInnzel. OnTraeckas cuna bub6anoreka [IOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3odpaxeHuii B bubmuorexa LIOK
JINH3AX https://m.edsoo.ru/ff0b444a
JlaGopatopHas paboTa

70 "Onpenenenue GOKyCHOTO bubnuoreka [IOK
pacCTOSIHUSA U ONITUYECKOM CHJIIbI https://m.edsoo.ru/ff0b4206
cobuparomei TuH3b"

71 Ypok-koHbepeHIus bu6nuoreka [IOK

"OnrnyecKue JTNH30BbIE

https://m.edsoo.ru/ff0cO0a7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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npuOopsr"

I'ma3 xkak onTU4yeckas cucTema.

bu6mmoreka [JOK

72
3penHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koupepennus "JledekTs
3penus. Kak coxpanutsb 3peHue"
Pasnoxenue 6enoro cBera B
74 crektp. OnbiTel HeroTOHA. bubnmoreka [JOK
Cl10’)keHHe CIIEKTPAIbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBera
JlabopaTtopnast pabota "OnbIThI
10 pa3JI0kKEHUIO OEJIoro cBeTa B
75 CIIEKTpP ¥ BOCIPHUATHIO LIBETA bubmmorexa [IOK
P P " https://m.edsoo.ru/ff0c0e2a
MPEIMETOB MPU X HAOJIIOIEHUU
4yepe3 1BETOBbIE (UIBTPHI"
Ypok-nipaktukym "BoiHoBbIE
76 CBOICTBa cBeTa: JquUcCHepcus,
uHTepdepeHus u quppaxaus”
77 OmnsiTel Pesepdopna u bubnnorexa [IOK
IUIaHETapHAas MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moaens
aroma bopa
Hcenyckanue u nornoueHue
79 cBeTa aromoM. KBaHTHI bubmmorexa [IOK
N ' ' https://m.edsoo.ru/ff0c144c
JIuneliyaTeie CIIEKTpPHI
20 Ypok-nipaktukym "Habmronenue bubnunoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6 OK
81 PagnoakTUBHOCTE U €€ BUJIBI nomorexa I

https://m.edsoo.ru/ff0c1672
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Crtpoenue aToOMHOTO siIpa.

bu6mmorexa [JOK

82
Hyxknonnas Moaenb https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TPEBpALLCHHUS. bubnuorexa [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3amay no teme: BuG 110K
nonroTeka
84 "PagroaKkTHBHBIE
" https://m.edsoo.ru/ff0c1b4a
MIpeBpalleHUs
85 Ilepuon nomypacnana
VYpoxk-koHpepeHuus
bubnunorexa [JOK
86 "PagnoaKkTUBHbBIE U3ITYUYEHUS B . 1
VA — https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bubmuorexa [JOK
87 COXpaHEHUs 3apsiI0BOTO U 1
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCE
28 OHeprus CBS3U aTOMHBIX SIED. bubnuorexa [JOK
CBs3b MaCChI U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
"Snepubie peakun"
Peakuuu cunTtesa u neneHus Bu6 110K
nonnoreka
90 sep. lcTouHuKH sHEprun
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
Ypok-koHbepenius "AnepHas
91 sHepreTuka. [lercTBus
PaAOAKTUBHBIX U3TYyUYEHUN Ha
JKUBbIE OPraHU3MbI"
[ToaroroBka K KOHTPOJIBHOM BuG 10K
noMoTexa
92 pabote 1o Teme

"DJIeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DIIeKTPOMarHUTHBIE BOJTHBI.
KBauToBrie sBieHus"

KonrtponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.

93
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrosnie sBienus"
[ToBTOpenue, oboOIIeHNE.
94 JlaboparopHsie pabOTHI IO bubmnorexa [IOK
p" P P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiicTsue el
[ToBTOpEeHME, 000OIICHUE.

95 Pewienne pacyeTHbIX U bub6nuorexa [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie mporecch”

[ToBTOpEeHmE, 0600IICHHE.

96 Peuienue pacyeTHbIX U bubnuorexa [JOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBeIX aBurarencii'”

[ToBTOpEeHmE, 0600IICHHE.

97 Pemenue pacueTHbIX U bubnuorexa [{OK
KauyeCTBEHHBIX 3aJa4 10 TeEME https://m.edsoo.ru/ff0c2b30
"KIIJI anexkrpoycTtaHoBoK"

[ToBTOpenue, 06061IEeHNE.
98 JIaGopatopHble pabOTEI 10 bubmmorera [TOK
p” p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeTOBbIE SIBICHUS
[ToBTOpenue, o6oOIIeHNE.
99 Pabota ¢ TexcTaMu 1o TeMe bu6mmorexa [JOK

"3aKOHbBI COXpaHEHUS B
MEXaHHKE"

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpeHnue, 06061IEHNE.
Pabora ¢ TexcTaMu o TeMe
"Konebauus 1 BOJIHBL"

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o0IIeHNE.
Pabora ¢ Tekcrtamu 1o TeMe
"CeToBbI€ gBiIcHUS"

bu6mrorexka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, oboOIIeHNE.
Pabora ¢ TekcTamu 1o Teme

"KBanToBas u sinepHas pusuka'

OBILEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




ITPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSieMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh M3YUCHHBIC ITOHATHUSA

1.2

pasiinydaTth ABJICHUA IO OMNHMCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC CI)I/ISI/IIICCKOG SABJICHHUC

1.3

pacro3HaBaTh INPOSIBIIEHUE H3YyYCHHbIX (U3MUECKUX SBIECHUI B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3NUECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM TMEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4yeOHYIO, BBIIEIATh

CylIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONKCHIBATh W3YYCHHBIE CBOHCTBA Tel W (PU3MYECKHE SBICHHS,
UCTIONB3ysd (U3MYECKHEe BEIUYMHBI, TPU OINWCAHWH MPABHIHHO
TPaKTOBAaTh (UBUYECKUH CMBICI HCIONB3yeMBIX BEIHYUH, WX
0003HaUYCHUS W €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYUH

1.5

XapaKTCpPU3oBaTh CBOMCTBaA TECII, (I)I/IBI/I‘-IGCKI/IG SABJICHUA U IIPOLICCCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIPpU J3TOM [OaBaTb CJIIOBECHYIO
(pOpMy.HPIpOBKy 3aKOHa MW  3alluChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHHUE

1.6

OOBSACHATh (PU3NYECKHUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yyclie M B KOHTEKCTE€ CHUTyallMii IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh INPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuiaThb paC‘IéTHHe 3aJa4u B 1 -2 I[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(dhopmyibl, CBA3BIBaIONME (PU3NUECKHIE BETUYMHBI: HA OCHOBE aHan3a
YCIOBMS 3aJaud 3alUChIBaTh KpPATKOE YCIOBHUE, MOJACTABIATH
¢u3nyeckre BEIUYUHBI B (OPMYJIbI U MPOBOJUTH PAaCUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE IJISl PEIICHUs 3a7a4, OIICHUBATh

PEaATUCTUIHOCTD MOTYYEHHON (PU3HUUECKON BEITMUNHBI

1.8

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU OMOIIU
(Gu3n4YecKUx METOJAOB, B ONHUCAHWU MCCIEIOBAHUS  BBIJCIATH
IpoBEpsieMOE  MpEeANojoXkKeHue  (rumoresy),  pasnuyaTb U
UHTEPIPETUPOBATh IOJyYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ OIlbITa, ACJAaTh BBIBOJBI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznyeckux  CBOMCTB  Ten:  (QOpMYJIUpOBaTh  MPOBEpsSEMBIC
MIPENIOJIOKEHNS, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOrO

O60py,I[OBaHI/IH, 3aIIMChIBaTh X0/ OIIbITa 1 (bOpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITTOJIHSATE TIPSIMBIE W3MEPEHHs C HCIOJIb30BAHMEM AaHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3aNKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3a/TaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJUTH  HCCIAEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JPYrOM C UCIOJIB30BAHUEM IMPSAMBIX HU3MEPEHUH,
y4acTBOBaTh B IUTAHUPOBAHWHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
YCTAHOBKY W BBINOJHATh U3MEPEHUS, CIIEYS NIPEMIOKEHHOMY IUJIAHY,
(bUKCUPOBaTh PE3YIbTATHI TOJYYCHHOW 3aBUCHMOCTH (PU3HUECKUX
BEITUYMH B BUJE MPEUIOKESHHBIX Ta0IHIl ¥ TpaduKOB, AeNaTh BHIBOIbI

10 pe3yJIbTaTaM UCCIIEJOBAHUS

1.12

MIPOBOANTH KOCBEHHBbIE M3MEPEHUS (PU3NYECKUX BEIMYUH, CIEIys
MPEUI0KEHHON MHCTPYKIUH: MIPU BBINOJHEHUH U3MEPEHU coOupaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBIYUCISATH 3HAYEHUE HMCKOMOM

BCIINYHNHBI

1.13

C06J'IIOI[aTB mpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3blBaTh MPUHLMUIBI  JEUCTBUS MPUOOPOB MU  TEXHHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JIEUCTBUS HM3YyUYECHHBIX
IpUOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIMCAHUS,
UCTIONIb3Ysl 3HaHUS O CBOMCTBaX  (M3MYECKUX SIBICHUU U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NPUBOJIUTL TpUMEpbl (HaXOoAWTh HUHGPOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I OoOecnedeHus Oe30MacHOCTH TIpH  OOpalleHHH C
npubopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

cOOJIIOICHUSI HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY Kalollel cpeie

1.16

OCYILECTBIISATh OTOOP MCTOYHHKOB MHpOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUM M MyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHMKOB
BBIIENATh MH(OPMALMIO, KOTOpasl sBISETCS NPOTHUBOPEUMBON HIU

MOXET OBITh HEJJOCTOBEPHOM

1.17

HCII0JIb30BATh pu BBITIOJIHEHUH Y4eOHBIX 3a1aHUI
HAyYHOMOMYJAPHYIO  JUTEpaTypy  (GU3UYECKOTO  COJEpKaHUS,
CIpaBOYHBIE MaTepHualibl, pecypcbl ceTd MHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAITUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMHUCHMEHHbIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHHMKOB WHPOpMAIMH (PU3HUIECKOTO
COZIepKaHusA, B TOM YHCJe MyOJIMYHO JenaTh KpaTKhe COOOIICHUS O
pe3yibpTaTax IMPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, IpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YUYCHHBIN IOHATUHHBIN amnmapar Kypca

(bU3HKH, COPOBOKIATH BHICTYINICHUE MPE3eHTaLue

1.19

P BBINIOJTHEHUH Y4YE€OHBIX MPOEKTOB U HCCIEAOBAHUN paclpenessaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIH BKJIaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHICTBHE, YUYUTBIBAS MHEHHE

OKPY>KaroIIHUX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

1.1

HUCIIOJIB30BaTh ITOHATHUA

1.2

pasiindaTth ABJICHUA IO ONHMCAHWIO HMX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘I€CKOG SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIIEHHUE W3YyYEHHBIX (HU3MUECKUX SBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKUe SBICHUS B MPHUPOJE,
IIpU TOM MEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA TeN M (HU3MYECKUE SIBICHHS,
UCTIONB3yd (U3MYeCKHe BETUYWHBI, TPU ONUCAHUM MPABHIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3YyEMBIX  BEJIMYHWH,
0003HaYCHHS M eIUHUIIBI (PU3NYECKUX BEITMUMH, HAXOIUTH (HOPMYJIHI,
CBS3BIBAIOIIME JaHHYI0O (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YUYCHHBIX  3aBHCHMOCTEH

(bl/ISI/I‘IeCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBICHUS U MPOIIECCHI,
WCIONB3ysl HW3YUYEHHBIE 3aKOHBI, MpPU HTOM J1aBaThb CJIOBECHYIO
(GopMyNnHUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPaKCHUE

1.6

OOBSICHATH (hM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalMid MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 | — 2 HM3y4YeHHBIX CBOWCTBA

(pI/I3I/I‘-IeCKI/IX ﬂBHCHHﬁ, (I)I/I3I/ILICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

peuaTh pacuéTHble 3aAaud B 2 — 3 JNEHCTBHUS, UCIONb3YS 3aKOHBI U
(dhopmyIibl, CBA3BIBaIONIME (PU3NUYECKIE BETUYMHBI: HA OCHOBE aHaln3a
YCIJIOBHS 33/1a4¥l 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK
TaHHBIX Ui PEIIeHHWs 3aladyd, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMBbIe ISl €€ pelleHHs], MPOBOIUTh PAcUEThl U CpPaBHUBATH
MOJIy4YEeHHOE 3HaueHHWe (U3UYECKON BEJIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacClio3HaBaTb HpO6J'IeMI>I, KOTOpPBIC MOKHO pPCIIUTL IIpU ITOMOIOH
(bI/I3I/I‘-IeCKI/IX MCTOHOB, UCIIOJIL3Ys OIMMMCAHUC UCCIICAOBAHNs, BBIACIIATH
MIpOBEPACMOC IIPCAIIOIIONKCHNUEC, OLCHHUBATDL IIPABHUIIBHOCTDL IIOPAIKA

MMPOBCACHUA UCCIICA0OBaHNs, ACJIaTh BIBOAbI

1.9

MNpOBOAWUTL OIBITEL 110 HaGHIOIICHI/IIO (bHSI/I‘{CCKI/IX SIBJIECHUU WJIH
(hU3UYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC

MIPENAIOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOIO




000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATL IIPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB U JaTYUKOB (bPISI/I‘leCKI/IX BCJIMYHNH, CPaBHUBATL PC3YJIbTATHL

M3MEpEHUi ¢ yI€TOM 3aJaHHOI a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOMH
BEIMYHMHBI OT JPYTOM C MHCIONb30BAHUEM MPSAMBIX HW3MEPEHUI:
IUTAHUPOBATh HCCJIEOBAaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (uKcupoBaTh
pe3yabTaThl MOJYYCHHON 3aBHCUMOCTH B BHJIE TAaONUIl U TPa(HKOB,

A¢CJIaTb BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHUA

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenys. NpPEeNJIOKEHHOW MHCTPYKLIMH, W BBIYUCIATH 3HAYCHHE

BCINYHHBI

1.13

CO6JIIO,Z[8.TB npaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a60paTOpHBIM 000pYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBax (U3MUECKUX SBICHUM UM HEOOXOAMMBbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTU

1.15

PpacClio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIbHLIC
HpI/I60pI)I 10 CXEeMaM U CXCMATHUYHBIM PUCYHKAaM, COCTABJISATbH CXCMbI
QJICKTPHUYCCKUX memne ¢ IMocjaedoBaTeIbHBIM U ImapaaljICIIbHbIM
COCAMHECHUECM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HaYCHHUS

QJICMCHTOB JJICKTPHYCCKUX neremn

1.16

IPUBOAUTH MNpHUMEPbl (HAXOAUTh HMHGOPMALMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM U1 oOecriedeHuss O€30IaCHOCTH IMpu  OOpalleHuu ¢
puOOpaMy U TEXHUYECKUMHU YCTPOMCTBAMM, COXPaHEHUS 310POBbs U

CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYECKOI'O ITOBEACHUS B Opr}KaIOI_Heﬁ cpeae

1.17

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMMEIOLIUXCSA 3HAHUM U IyTEM CpPaBHEHMS
JONOJTHUTEIbHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas

SBJISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPpU  BBIIIOJHCHUU yLIe6HBIX 3aJlaHui HAy4YHO-




MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOTO COJECpKaHHUs, CIPABOUYHbBIE
Marepuansl, pecypcsl cetu MHTepHeT; BiuaaeTb INpuémMamu
KOHCHEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHusl MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3l1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHUKOB (PH3UIECKOTO
COJCpKaHUs, B TOM 4YHUCIEe MyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOSCKTHON WJIM HCCJICIOBATEIIbCKOW JACSITENLHOCTH, TPH 3TOM
IPaMOTHO HCIIOJb30BaTh HM3YUYCHHBIH IMOHITUHHBIA ammapar Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHHUHA (PU3NIECKUX
MIPOLIECCOB pacHpeAesaTh 00SA3aHHOCTU B IPYIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU  3aJa4aMM, CJICAWTh 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aJI€KBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TPYIIIBI, BBICTPAUBAaTh KOMMYHUKATUBHOE

BBaHMOHeﬁCTBI/Ie, IIPOABJIAA TOTOBHOCTH paspeiiaTb KOH(bJ'H/IKTBI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA IO OMNHUCAHWUIO HX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘IeCKOe SIBJICHUEC

1.3

pacno3HaBaTh IPOSBIEHUE W3YUYCHHBIX (U3MUECKUX SIBICHUN B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHUS B MPHUPOJE,
[IpU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BbIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PUINUECKUX SIBICHUN

1.4

ONUCHIBATh H3yYEHHBIE CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTIONB3yd (U3MYECKHe BEIUYMHBI, TPU OINWCAHWM IPABHIBHO
TPakTOBaTb  (PU3MYECKH  CMBICA  HCHOJB3YEMbIX  BEJIHUYMH,
0003HAYECHHS ¥ eIUHUIIBI (PU3MYECKUX BEITMYMH, HAXOIUTH (OPMYIIHI,
CBSI3bIBAIOIME JIAaHHYIO  (DU3MUYECKYI0 BEJIMYMHY C JpYyTUMH

BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBHCHMOCTEH




(bUBUYECKUX BETHMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLIECCHI,
WCIOJIb3ySl H3YyYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyJIHPOBKY 3aKOHa H 3allHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PM3NYECKHE MPOLIECCHl U CBOIMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IpPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bl/ISI/I‘IeCKI/IX HBHCHHﬁ, (1)I/I3I/I‘ICCKI/IX 3daKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemaTth pacuy€THbIC 3a7auM (omMparomuecs Ha cucremy m3 2 — 3
YpaBHEHMI), HWCHOJB3ys 3aKOHBI U  (OPMYJIbI, CBS3bIBAIOIINE
¢u3nueckre BeNWYMHBI: Ha OCHOBE aHalIMW3a YCIOBHS 3aJauyd
3alMUCbIBAThL KPATKOC  YCJIOBHC, BBIABJIATE HCOOCTAIOIIUE HUIIU
M30BITOYHBIE JTAHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIBbI, HEOOXOIUMBIE
JUIsL pelIeHus, NPOBOAUTH PAaCUYEThl M OLICHMBATh PEATUCTUYHOCTH

MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BETUUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPH MOMOIIU
(bU3MYECKUX METOJIOB, UCIIONB3Ysl ONMUCAHUE UCCIEIOBaHUS, BBIACIATH
IIPOBEPSIEMOE NPEIANOJIOKEHUE, OLICHWBATH IPABWIBHOCTh MOpSAKA
IIPOBEICHUS UCCIICJOBAHUA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHH 1 OTTBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(GU3NYEeCKUX CBOMCTB TeN: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYJOBAHMSA, ONUCHIBATH XOJ OIBITa U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHIO TPSMBIX H3MEPCHHH,
OTpeNieNiis CcpelHee 3HaueHUEe H3MepseMOd BeMMYMHBI ((POKyCHOE
paccrosiHue coOMparome JUH3bI), 00OCHOBBIBaTH BBHIOOp crocoOa

n3MepeHus (U3MEepUTENbHOro Mpudopa)

1.11

MNpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJINYHUH C
UCTIOJIb30BAHUEM TPSIMBIX M3MEPEHMH: IUIAHMPOBATh HCCIICJOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThI
MOJTY4YEHHOH 3aBHCHMOCTH (PH3MYECKHX BEIHYMH B BHUJE TaONUIH

Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCICAOBAHUA




1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHHs  (U3NYECKUX  BEJIMYMH:
IUTAHUPOBATh U3MEPEHUs], COOUPaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NpPEIOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOJIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBWiIa TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1abopaToOpHBIM 000y IOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU HM3YUYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasl TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JINH34, IJIAaHETapHas MOJENb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'0 apa

1.15

XapaKTepu30BaTh MPUHIUIMBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHUH U HEOOXOIUMBIE

(bu3uIecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PUCYHKH M3yYEHHBIX
TEXHUUYECKUX YCTpPOMCTB, U3MEPUTENIBHBIX npubopoB "
TE€XHOJIOTMYECKHUX MPOLECCOB MPHU PELICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJISl MOCTPOSHHs N300paykeHHU B IMIIOCKOM

3epKajie U COOMpAroIIeH JTHH3e

1.17

MPUBOJIUTL TpUMEpbl (HAXOAWTh HWHGPOPMALUMIO O [PUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMs (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecriedeHus: Oe30MacHOCTH TIpU  OOpalleHuH C
npubopaMu M TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHNSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY Karollel cpeie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIIH (PU3HIECKOTO COACPKAHUS B CETH
WutepHer, camocTosTeNnbHO (OPMYNHUPYsS TOUCKOBBIM  3ampoc,
HaxOJUTh TYTU  OMNPENCJICHUS  JOCTOBEPHOCTH  IMOJYYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJTHHUTEIHHBIX

HCTOYHHUKOB

1.19

WCIOJIb30BaTh MPHU  BHINOJHCHWHM Y4YEOHBIX 3aJaHUN  HAYy4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOrO COJEp)KaHUs, CIPABOUYHbBIE
Marepuainsl, pecypcbl cetu HMHTepHeT; BiaAeTh NOpUEMaAMHU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3aaBaThb cOOCTBEHHBIE MMHUCbMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBe HWH(POpPMAIUU K3 HECKOIbKUX HCTOYHHKOB (PHU3UUIECKOTO
coJiepKaHusl, IMyOJIMYHO MNPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOW  JEATENBHOCTHM,  IPU  3TOM  I'PaMOTHO
HCMOJIb30BAaTh U3YUYEHHbI MOHATUWHBINA anmapaTr U3y4aeMoro paszienia
(UMK W CONMPOBOXKIATh BBICTYIJICHHE MpE3eHTAMed C y4EToM

0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUHA (DU3NIECKUX
MIPOLIECCOB pacHpeAcisaTh 00S3aHHOCTU B IPYINIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aJIeKBAaTHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATEIBHOCTb TPYIIIBI, BBICTPAWBAaTh KOMMYHUKATUBHOE

B3aHMOﬂeﬁCTBHC, MMPOABJIASA TOTOBHOCTB Pa3pCliaTh KOH(bJ'II/IKTLI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3iena

Kon

3JIEMECHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA

1.1

®uzuka — Hayka O mnOpupoje. SABIEHUS HPUPOABI.
Pu3nyecKue SBICHUS: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckue BENUUMHBL  M3mepeHune — (U3MYECKHX
BenmuuuH.  Pusnueckue  npubopsl.  IlorpemHocTtsh

u3MepeHnil. MexayHapoaHas CUCTEMa €UHULL

1.3

EcTtecTBeHHOHay4YHBI METOJ| MO3HaHUA: HaOIIOJCHUE,
IIOCTAaHOBKA HAay4HOT'O BOIPOCA, BBIABMKCHHE TMIIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTe3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHUA

1.4

Onucanne PU3NIECKHUX SBJICHUHA C TIOMOIIBIO MOIEIIeH

1.5

[TpakTiyeckue paboThI:

#H##Par###13Mepenue paccTossHUM.
#H##Par###I3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJIbIX TeJl.
##Par#H##l13mepeHne  TemmepaTypel IIpM  [TOMOIIHA

JKUJKOCTHOTO TEPMOMETPA U AATYHKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

#HiHPar#H#CTpoeHue BELEeCTBA: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JTOKA3bIBAIOLIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i##Par### ]| Biokenne  vactuir  BemiectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHUI[ C  TEeMIEpaTypoil.

BpoyHoBckoe nBuxenue, muddysus

23

BzaumopeicTBue 4acTUL BEMIECTBA: IPUTSKEHUE U

OTTAJIKMBaAHHUC




#H#HtPar#Ht# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUIKOCTEN U TBép,Z[BIX (KpI/ICTaJIJII/I‘leCKI/IX) TCII.

24 B3anmocBA3b MEXKy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTuyeckue paboOTHI:
#H##Par###OneHka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM ¢otorpaduii).

2.6 #HHPar###OnbITE o HaOJIFOJEHUTO TEIJIOBOTO

pacIIMpEeHHUsI Ta30B.
HHHPar###ONBITEI IO  OOHAPYXKEHUIO JCHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUKEHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JBM)KCHHE
#H#HPar#H###CKOpOCTb. Cpennsist CKOPOCTh pu
3.2 HEPaBHOMEPHOM JIBWKeHUHU. Pacdyér myTtu u BpeMeHH
JIBUKCHHUSI
SlBnenne uHepnuu. 3akoH WHepuUMH. B3anmopeicTue
33 TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH NBIDKEHUS Tell.
Macca kak Mepa HHEpTHOCTH TeJa
14 ###Par### lnotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C
. KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BelllecTBa
3.5 Cula KaK XapaKTEepUCTHKA B3aUMOJICUCTBUS Tel
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIBIO THHAMOMETPA
37 ###Par###IBnenue TaroreHus U cuna TspkecTH. Cunta
' TSKECTH Ha Jpyrux muaHerax. Bec tena. HeBecomocth
18 Cuna Ttpenus. TpeHUE CKONBXKEHUS W TPEHUE IOKOS.
. TpeHue B mpupojie U TEXHUKE
19 #HH##Par###Crnoxenne cuil, HaMpaBJICHHBIX 10 OIHOU
) npsmMoil. PaBHozeicTByomas cun
3.10 [TpakTiueckue paboThI:




OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JABM)KECHHUS
(wapuka B KMJIKOCTH, MOJENU  3JIEKTPUYECKOTO
aBToMOoOMIs M Tak pjanee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIBXKEHHUs Opycka WIM IIapukKa [0
HAKJIOHHOM  IuIoCcKOCTH. OmpeneiaeHue IJIOTHOCTH
TBEPIOTO Tela. OnbITHI, J€MOHCTPHUPYIOINE
3aBHCHUMOCTB pacTshKeHus (aedopmaruu) MmpyKUHBI OT
NPUIOKEHHOH  cwiibl.  ONBITBI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTb CUJIBI TPEHUS CKOJBKEHHUS OT Beca Tejla U

XapakTepa CONMPUKACAIONINXCS TOBEPXHOCTEN

dusnueckue sSBICHUSI B npupoac: NpuMepbl ABUKCHUA C

3.11 Pa3TIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,
JEMCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHUUecKue yCTpONUCTBA: TUHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEP/BIX TEJL )XUIKOCTEN U TA30B
a1 JaBnenue TBEpnoro tena. CrnocoObl yMEHbBIIEHUS U
' YBEJIUYECHUS TABICHUS
42 JlaBnenue raza. 3aBUCMMOCTD JIaBlIEHUS ra3za oT 00béMa,
' TEMIEPATYPbI
43 [lepenaua naBneHus TBEPABIMU TEIaMH, KUIKOCTSIMH U
' razamiu. 3akoH [lackams. [lHeBMaTHYeCKre MalIMHbI
3aBUCHUMOCTh  JaBJICHHUS JKUJKOCTH OT  TJIyOWHBI.
4.4 [I'unpocraTudecknii mapagokc. CooOmarnmecs cocybl.
['mnpaBnuyeckne MEXaHU3MbI
AtMmocdepa 3emnu u armochepHoe naBiaeHue. [Ipuannbl
45 CYLIECTBOBaHMs BO3AYIIHOM o0O0ojouku 3emin. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTBI HaJl YPOBHEM MODS
46 N3mepenue armochepnoro nasnenus. [IpuGopsl ams
' U3MEpEeHHs aTMOC(HEPHOro AaBJICHUS
JeiicTBue KUAKOCTM M Ta3a HAa IOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBamomas (apxumenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxornaBanue




4.9

[TpakTiueckue pabOThI:

HccenenoBanue 3aBUCUMOCTH Beca Tela B BOAEC OT
o0béMa mNOrpyXEHHOM B JKUJIKOCTb YacTH Teja.
OnpeneneHye BBITAIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TEN0, NOrpykéHHoe B  KHIKOcTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKMBAIOLIEH CHIIbI, IEHCTBYIOLLEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKUBAIOLLEH
CHUJIBbI, JEHUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00BEMA
MOTPYKEHHOW B JKUJKOCTb YAaCTHU TeJla U OT ILUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanne  apeomerpa Wi
KOHCTPYMPOBAaHHE  JIOAKM M  OIpeiecieHue  e€

Irpy30I0ABEMHOCTH

4.10

dusnueckue SIBJICHUA B npupoae: BIIMAHHC
aTMOC(i)CpHOFO JaBJICHHS Ha JKUBOH OpraHu3M, IIJIaBaHUC

pBIO

4.11

TexHHuecKue yCTPOWCTBA: COOOMIAIOMIMECS COCYIbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUN Mpecc,
MaHOMETp, 0apoMeTp, BBHICOTOMEp, MOPIIHEBOW HAcoC,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT' U

5.1 Mexanudeckas pabora
5.2 Mexannyeckasi MOIITHOCTh
53 [Ipocthle MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas
' iockocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHwkd.  KoaddunueHnt
5.5 II0JIE3HOTO JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenmanpHast YHEPTUHU TeNa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckast sHeprus
53 [Tonnast mexaHuueckass SHEprusi. 3aKOH H3MEHECHHS U
' COXpaHEHUS MEXaHHUYECKON SHEPTUU
5.9 [TpakTrueckue pabOTHI:




##HtPar#H##Onpenenenue pabOTbl CUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBW)KEHMHM Tejla [0 TOpPU30HTAJIBHON
nosepxHoctu. MccnenoBanue yciIOBUH  PAaBHOBECHS
peiuara. Msmepenne KIIJ[ HakIOHHOM IJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

du3pyeckre SBICHUS B npupoac: pblHaru B TCIIC

5.10
YeloBeKa
TexHuueckue YCTpOMCTBA: pblyar, TMOJBUXHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/IePKAHUS
pasaena 3J1eMeHTa
TEIJIOBBIE ABJIEHUA
OcCHOBHbIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOECHMs BemecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbIThl, HOATBEP)KIAIOLIME  OCHOBHBIE
OJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOro, OKUAKOTO M ra3oo0pa3zHOro
6.2 cocTossiHMi BemiecTBa. Kpucrammudeckue u aMmop(HBIC
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX Tell
6 6.3 Ha OCHOBE IIOJOKEHHM MOJIEKYJIIPHOKHHETUYECKON
TEOpUHU
6.4 CMauyuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemnnoBoe paclIMpeHHe U CxKaTUe
66 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO
' TEIUIOBOTO JIBUYKEHUS YaCTHULL
67 Bnytpennss sneprus. CriocoObl U3BMEHEHHUS! BHYTPEHHEH
. SHEPTHUU: TeIUIoNnepeaada U COBEpIIeHNE pPadOThI
6.8 Buael Tenmonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS,




U3Iy4YeHue

KonnyectBO  TEIOTEHL. VYnaenpHas  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemmooOMeH u TemIoOBOEe paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBEp/IEeBaHNE KPUCTATUIMUECKUX BEUIECTB.
. VnenbHas TemoTa riaBiIeHUs
[TapooOpazoBanue u  KoHaeHcamus.  Mcmapenwue.
612 Kunmenne. VYnenpHas  Temiora mapooOpa3OBaHMS.
. 3aBUCUMOCTh TEMIIEPaTyphbl KUTIEHUS OT aTMOC(HEPHOTO
JABIICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IebHAasl TEMJI0Ta CTOPAHUS
[lpunuunsr  pabotel  TeruoBbix  aurareneit  KIIJ]
6.15 TEIJIOBOTO ABHUTraTelsl. 1e€IUIOBbIE ABUTATEIM W 3allluTa
OKpPY’KaloIlleH cpeibl
3aKOH COXpaHEeHHMsI U MPEBPAILIEHUS YHEPTHUH B TETLIOBBIX
6.16
porueccax
[IpakTrueckue pabOTHI:
HH#HHPartH##0ONbITL 10 OOHAPYXKEHUIO JICUCTBUSA CHII
MOJIEKYJISIPHOT'O MIPUTSKEHUS.
HA#HParfH##0NbITBL  TI0  BBIPALMBAaHUIO  KPHUCTAJUIOB
MOBAPEHHOM COJIM WIIA caxapa.
#HHPar###OnbITH 1o HaOJIFOJEHUTO TEMJIOBOTO
6.17 pacLIMpPEHUs Ta30B, )KUJIKOCTEU U TBEPIBIX TEIL.

###ParfH##0npenencHie JaBleHUs BO3[yXa B OalljloHe
MITPHIIA.

#HHHPar##H#ONBITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEMa W HArpeBaHUsS WU
OXJIQKICHUS.

###Par### I[poBepka THUMOTE3bI JTUHEHHOW 3aBUCUMOCTHU

JJINHBI CTOJIOMKA KHUJIKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTUM Tela B pe3ylibTaTe Teruionepenayn u padboTsl
BHEIITHUX CHII.

##HPar#H##llccnenoBanue sBJIEHUS TEIJIOOOMEHa MHpuU
CMEIIIMBAHUM XOJIOJIHOU U rOpsiueit BOJIBI.
#HH##Par###0Onpenenenue KOJIM4YECTBa TEIJIOTHI,
MOJIy9eHHOTO BOJIOW MpPH TEMJIOOOMEHE C HarpeThiM
METAJUTHYECKUM IIUITHHIPOM.

#H#Par##H#OnpeneneHne  yIeIbHOW  TEIUIOEMKOCTH
BEIIIECTBA.

###Par#H##lccnenoBanue npouecca NCIapeHus.
###Par###OnpeneneHne OTHOCHTEIBHONW — BJIAXKHOCTH
BO3yXa.

##H#Par###Onpenenenne yAelbHONW TEIUIOTHI IJIaBICHUS

JbAaa.

6.18

@dusnueckue SBICHHS B TPUPOJAE: TOBEPXHOCTHOE
HATSOKEHHE W KANWULIPHBIE SIBIEHUS B MPHPOJE,
KpHUCTaJUTBI B ipupoze, u3nydenue CoiHia, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOMCTBA:  KalWUIAPBI, MPHUMEPHI
HCIIOJIb30BaHUSI KPUCTAIIOB, XMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyiona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJl OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKIY TEIaMH)

73 Onexrpuueckoe noje. Hanpssk€HHOCTh 371€KTPUYECKOTO

I10JIA. HpI/IHI_[I/IH CYICPIO3UIHNU IDJICKTPUICCKUX roJieit




(Ha KaYECTBEHHOM yPOBHE)

Hocurenu »snexTpuyeckux 3apsAaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsan. Ctpoenue atoma. [IpoBoaHuku n
JTUDJIEKTPUKU
7.5 3aKOoH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DONEKTpUYECKU  TOK.  YCIOBHUS  CYIECTBOBAHMS
' 3IEKTPUUYECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
JevicTBus AIEKTPUUECKOTO TOKa (TerioBoe,
7.7 XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTSX U razax
. Onektpuueckass 1nenb. Cuna TokKa. IEKTPUUYECKOE
' HaIpsHKEHUE
79 ConpotuBieHue MPOBOJIHUKA. VaensHoe
. CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 1 yyacTKa Lenu
1 [TocnenoBarenbHOE W THapaJIeIbHOE  COETUHEHUE
' MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenna
13 DNeKTpuYecKne e W TMOTPEOUTENH SICKTPHUSCKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[ToctossHHBIE MarHuThHl. B3auMoaencTBUE IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOoe TONe 3eMJIM U €ro
' 3HA4YEHHE IS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
' [IpuMeHeHue >EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNEeKTpoABUTaTeNlb MOCTOSSHHOTO TOKAa. Vcmonb3oBaHue
. JJIEKTPOJBUraTeaey B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
7.18 OneiTel  @apages.  SIBieHue  3IEKTPOMArHUTHOMN




nHayknud. [Ipasuino Jlenna

DNeKTpOreHeparop. CnocoObl MOJTyYEHUs
7.19 BJIEKTPUYECKON SHEPIUHu. DNeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OMnbITH 10 HAOJIOACHHUIO AJICKTPHU3AIUN TE WHAYKIHEH

Y TIPH CONPUKOCHOBEHHH.

UccnenoBanue JedCTBUS 3JIEKTPUUECKOTO TOJISL  Ha

MIPOBOJHHUKY ¥ TUDJICKTPUKH.

COopka ® mpoBepKa pabOTHl SJIEKTPUUYECKON IICTH

MOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u peryiupoBaHue HAMPSIKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHBIICHUS PE3UCTOPA M HAIPSIKEHUS

Ha pe3ucTope.

OIBITHI, JEMOHCTPUPYIOLITUE 3aBHCHMOCTD

AJIEKTPUYECKOTO COMPOTUBJIECHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIA/IA MTOTIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHUS  HANpSHKEHUW TpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Ajsi CUJIBI TOKA TIPH MapauieIbHOM
COCMMHEHUH  pe3ucTtopoB.  Ompenenenne  pabOTHI
3JEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UcTop.
OmpeznenieHHe  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJICTISIEMON Ha pe3ucTope. MccnenqoBanne 3aBUCUMOCTH
CUJIbI TOKA, MAYLIETO 4Yepe3 JaMIOUYKy, OT HaIpsSKEHUs
Ha Heil. Onpenenenue KIIJ[ narpeBatens. UccnenoBanue
MarHMTHOTO B3aMMOJICHMCTBHSI IIOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU
ux o0benMHEHWHM u  pasaeneHuu. MccimemoBanue
JEUCTBUSA JIEKTPUUYECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY.

OHLITBI, JACMOHCTPUPYIOIIHC 3aBUCUMOCTDb CHJIbI




BSaHMOHeﬁCTBHH KaTyliKyu ¢ TOKOM W MarHuTa OT CHJIBI
TOKa MW HaIIpaBJICHUA TOKa B KaTYIIKC. I/I3yquI/Ie

JIECTBUSL MarHMTHOIO MOJS Ha INpOBOAHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHUe paboThI
BIIEKTPOABUTATEIA. N3smepenne KITA
3JI€KTPOJIBUTaTEIbHON YCTaHOBKH. OnbIThI o

HCCIICOOBAHUIO ABJICHUA 3HCKTpOMaFHHTHOI>'I HHAYKIHHU:
HUCCICAOBAaHUC W3MEHEHMI 3Ha4YeHUSI U HaIlpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBJICHUST B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMiid, JAper( MOoFOCOB,
POJIb MAarHUTHOTO TIOJISA JJIs KM3HU Ha 3emJie, MOJISIPHOE

CHUAHHUC

7.22

TexHuueckue ycTpoiicTBa: 3JEKTPOCKOIN, amIepMeTp,
BOJITMETpP, PEOCTAT, CUETUYUK DJIEKTPUUECKON SHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (npumepsl), JEKTPUYECKHE
NIPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

NMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiemble I€MEHTBI COAEPKaHUS
paszznena
MEXAHUWUYECKUE SABJIEHUA
Mexanuyeckoe JABWKeHHWe. MarepuanbHas — TOYKA.
81 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpHOE PSIMOJIMHEMHOE JBUKEHUE
#H##Par##HHepaBHoMepHOE MPAMOJIUHEHHOE JIBUKCHUE.
8.4 CpenHdss W  MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPaBHOMEPHOM JBUKECHUU




Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHENHOE

8.5
JIBUJKEHUE
8.6 #H#HPar###CBooOoauoe mageune. OnbITel [ anuies
#H##Par##HPaBHOMEpHOE JBI)KEHUE 110 OKPY>KHOCTH.
8.7 Ilepriog m wactora oOpamieHus. JIuHeliHas U yryoBas
ckopoctu. LleHTpocTpemMuTenbHOe yCKOpEHUE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon Herotona
8.10 Tpernii 3akon HeroToHa
8.11 HHHPar### [puHIIUTT CyTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
. #HHHParf##Cuna TpeHMs: CWia TPEHUS CKOJIbKEHUS,
513 CHJIa TPEHHUS MOKOSI, IPYTHE BUBI TPEHUS
#H#Par##H#Cuna TSOKECTH M 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaICHUS
Jewxenne  tmaHer  Bokpyr  Connua.  Ilepmas
515 KocMuieckasi ckopocTb. HeBecomMocTs 1 eperpysku
PaBHOBecue maTepuanbHON TOUKU. AOGCOIIOTHO TBEPAOE
8.16 oo
#H##Par##HPaBHoBecue TBEPJOro Teja ¢ 3aKPEIUIEHHOMN
517 OCBbI0 BpameHus. MomeHT cuibl. LlenTp Tsxectn
8.18 Nmnynse Tena. U3menenue umiynbca. IMIyibe CUITbI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi#HPar###PeakTuBHOE ABUKEHUE
8.21 Mexanunueckast paboTa U MOIIIHOCTb
PaGora cun Tsbkectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U paboThI
[loTennumanbHass dSHEpPrust Tejia, TMOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIn
8.24 [ToreHimanbHas SHEPrUsl CHKATOM MPYKUHBI
#H#Par##HKunernueckas  sHeprua.  Teopema o
5.25 KUHETUYECKON DHEPIUU
8.26 H#HPar###3aKkoH coXpaHEHUsI MEXaHUYECKON YHEPTUn




8.27

[IpakTuueckue padboThI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS Opycka
WIA JBIDKEHHS IIapuKa IO HAKIOHHOW IUTOCKOCTH.
OmnpeneneHrue yCKOpEeHHUsl Tella IpU PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JIBIKEHUN 0€3 HAdaJbHOW CKOPOCTH TMYTH OTHOCSTCS
KaKk psAJ HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS
OT cCcwibl HopManbHOro naBieHus. Omnpenenenue
kodpduureHTa TpeHHus CcKoubkeHus. OmnpeneneHue
KECTKOCTU TpyKuHBL. OmnpeneneHue padOTHl CUIIBI
TPEHUsT TpU PABHOMEPHOM JIBIDKEHHUM Tela 10
TOPU30HTAJILHOM MOBepXHOCTH. OmpezeneHue padOThI
CWJIBI  YINpPYrocTM  Hpu  IHoabéMe  Ipyza ¢
UCTIOIb30BAHUEM  HETIOABIDKHOTO M TIOABIIKHOTO

OJIOKOB

8.28

dusnueckue ABICHUS B Mpupoac: MpPUIUBBI U OTJIUBLI,
JABMKCHUEC IIJIAHCT ConHeuHOH CUCTCMbI, PCAKTHBHOC

JABHXKCHHC )KHBbIX OPTaHU3MOB

8.29

TexHuueckne  yCTpPOWCTBA:  CHHAOMETpP, JATYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarenbHoe JABHOKCHUC. OcHOBHBIC XapaKTCPUCTUKU

> KOJIeOaHWI: IEPHO/I, 9aCTOTa, aMIUIUTY/1a
02 Maremarnueckuit u NIPY>KWUHHBIN MasITHUKHU.
' [IpeBpaiieHre sHepruu npu KoiaedaTeIbHOM ABHKEHUN
93 3aryxawomue kojeOaHusa. BolHyXIeHHBIE KojeOaHus.
' Pe3onanc
Mexanudeckue BoJHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHBIE W TIONIEpEYHBIE BOJHBI. [[TMHA BOJHBI U

CKOPOCTh €€ pacipocTpaHeHUs. MeXxaHU4YeCKHe BOJIHBI B




TBEPAOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTh 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynbTpa3Byk
[TpakTuueckue padbOTHI:
OmpeneneHue YacTOThl MW Tepuoja  KosieOaHMi
MaTeMaTU4YCCKOr0 MasTHHKA.
OmpeneneHue YacTOTBl W Tepuoja  KosieOaHMi
MPY>KUHHOTO MasITHUKA
97 HccnenoBanne 3aBUCUMOCTH  TIepHOJa  KOJeOaHM
' MOJABEHICHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHOJa  KoJeOaHHi
MPY>KUHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBHCUMOCTH nepuoja KOJIEOaHMM rpysa,
MOJBEIIEHHOTO K HUTH, OT MAacChl Irpy3a U KECTKOCTH
NpYy>XKUHBI. MI3MepeHne yckopeHusi CBOOOTHOTO TaeHUs
dusnueckue SBICHUS B MPHUPOJIE: BOCIPUATHE 3BYKOB
9.8 J)KUBOTHBIMH, 3€MJIETPACEHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, X0
09 TexHuueckne yCTpOMCTBA: 3XOJIOT, WCIOJIb30BaHUE

yJIBTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

:‘)J'ICKTpOMaFHI/ITHOC II0JIC. 9HeKTp0MaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH

103 OnexTpoMaruuTHas npupoja csera. CKOpOCTh CBETa.

' BonHoBEIE cBONCTBa CBETA

[IpakTuueckue padbOTHI:

10.4 W3yueHne CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TeedoHa
dusuueckue SBICHUS B IPUPOAE: OHUOIOrMYEcKoe

10.5 JeiictBue BUAMMOTO, yJIBbTPadroIEeTOBOrO U
PEHTT€HOBCKOTO U3Ty4eHUM

10.6 Texnuueckune YCTpOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBSI3U




11

CBETOBGIE SABJIEHUA

11.1

JlyueBast monens cBeta. MIcTOUHMKYM cBETa

11.2 IIpssMonuHENHOE pacIIPOCTPAHEHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaXEHUS
' cBeTa
114 [Ipenomnenne cBeta. 3akOH MpPEIOMIICHHS CBETA.
. ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop tydent B 1uH3e
116 Onrtuyeckass cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJecKona
117 I'maz kak onruyeckas cucrema. biauzopykocts u
' JAIbHO30PKOCTh
18 Pasnoxxenue Oesnoro cBera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcus cBeTa
[TpakTuyeckue pabOTHI:
#HHPar###ccnienoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOT'O JIyya OT YIJIa MaJeHHUS.
#H#Par###l3yueHne  XapakTEPUCTHK  H300paKCHHS
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par##HtccnienoBanue 3aBUCHUMOCTH yria
NPEJOMJICHUSI CBETOBOrO Jiyya OT YIJla TaJeHUs Ha
119 IpaHule «BO3JIyX — CTEKIION.
. #i#Par#t# lonyuenne  nM300pakeHUl € MMOMOIIBIO
COOMPArOIICH JTNH3HI.
#i#HPar#Ht#Onpenenenne  (QOKyCHOTO pPacCTOSHUS U
ONTUYECKOI CUJIbl COOMpAIOIIEH JTMH3BI.
#HHPart##ONbBITEl TIO pa3noxkeHuro Oeloro cBera B
CHEKTD.
HH#HPar###ONBITHl 0 BOCIPUATHIO I[BETa IPEAMETOB
IpU UX HAOIIOAEHUH Yepe3 LIBETOBbIE (PUITBTPHI
®dusuueckue sBIeHUS B npupoje: 3atMeHus ConHua u
11.10 JlyHbl, 11B€Ta TeJ, ONTHUYECKUE SBICHUS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckne YCTpOWCTBA: OYKH, IIEPUCKOII,




¢dboToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
101 Omneitel Pezepdopna u 1uiaHerapHas MOJAETbh aTroma.
) Monens aroma bopa
122 Hcnyckanue W IOTJIOLIEHUE cBeTa aToMOM. KBaHTBI
' JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3nyyeHHus
124 Crpoenne aromHoro sapa. HykimonHas Monenb
' aToMHOTO siapa. M30Tomnsl
15 PannoaktuBHble npeBpaimieHus. Ilepuon momypacmnana
' aTOMHBIX SI7EP
126 SnepHble peakuyuy. 3aKOHBI COXPAHEHHs 3apsZ0BOIO U
' MaccoBOI'0 YHCE
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
178 Peaxnuu cunresa u aenenus saep. Mecrounuku sHepruu
’ CouHiia 1 3831
12.9 SAnepnas osHepretuka. JledcTBUE — paaMOaKTUBHBIX
. U3JTyYEHUH Ha )KUBbIE OPraHU3MbI
[TpakTyeckue paboTHI:
HaGmtoienne CrjiomHbIX M JMHEHYaThIX CIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpPeKOB: M3MEPEHHME SHEPTUM YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (poTOorpadusm).
N3mepenue paaroakTUBHOTO (oHa
@usznueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
pasvoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaJvOaKTUBHOE U3JIyYEHHUE NPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE DPATUOAKTUBHBIX W3JIyYEHUN HaA OpraHU3M
4eJioBeKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUTyTBHBIA TO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopaszopanust Ha ocHose ®T'OC

[lonnmanue ponu  (QU3MKM B HAYYHOM  KapTHHE  MHpa;
c(hOpPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHON CBS3H
U TI03HABAa€MOCTH SBJICHMM IPUPOJBI, O POJIU DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3SBOJIIOLUU
(Gu3NYecKUX 3HAHWW W WX POJHM B IIEIIOCTHON €CTECTBEHHOHAYYHOM
KapTMHE MHUpaA, O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE HPOIIECCOB OKPYIKAIOLIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHHMA O BUJAX MaTepuu (BEIIECTBO W TOJE), O ABIKEHUU Kak
crocobe CyIIecTBOBaHUsI MaTEPHUH, 00 aTOMHO-MOJIEKYJISIPHON TeOpHH
CTpOCHHs BelIeCTBa, O (U3MYECKOH CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX),
yMEHHE pazuyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (pU3MUecKoe SBICHHE,
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (GU3NYECKUX SBICHUIN
B OKpYXalollleM MHpEe, BBIIEsAsI MX CYLIECTBEHHbIE CBOWCTBA

(Tpu3HAKH)

Bnagenue ocHOBaMM MNOHSTHWHOTO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHM U KCIIOJIb30BaHUE WX JJIS pelIeHHs Y4eOHBIX 3a/1ad;
YMEHHUE XapaKTepH30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

IIpOLECChI, UCITIOJIB3YL (I)yHI[aMeHTaJ'IBHBIC U OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (1)I/I3I/IIICCKI/IC SBJICHUA,

HCTIOJB3YS (PU3HUECKUEC BEITMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJroIeHNsT TpaBWJI OE30MacCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUI:

YMCHHEC CaMOCTOATCIIbHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIUH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATh €0 PE3yJIbTaThl, (POPMYIHPOBATH BHIBOIbI;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATENIILHO COOUpaTh
9KCIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAThI C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJICHUE  HECJOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAUTH  MCCIENOBAHME [0  WHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (DU3MUECKUX BEJIWYMH B BHJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, €NIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBAHUs

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3MuUeckux  Mojenei
(MarepuanbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHasi MOJIE€Jb aTOMHOTO sijipa) M yMEHHUE NMPUMEHATh UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmeHune oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMil I[PAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yUYEHHbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3Ysd 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPaTKOE YCIOBHE 3a/lauH,
BBISIBIIATE  HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (DOPMYIIBI,
HE0O0XOAUMBIE Ui €€ PEelIeHHUs, UCTIONIb30BaTh CIPABOYHbIC JAHHBIE,
MPOBOJIUTH PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH ITOyYEHHOTO
3Ha4YeHus1 (PU3NYecKol BEIMUYUHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh

(bu3nyecKoil BeIMYNHBI, MOJTYYEHHON IPU PEIIeHUH 3a7aun

VYMmenue XapaKTCpHU30BaTbh IPUHIUIIbLI }leﬁCTBHH TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOUECCOB IO UX OIMCAHHIO, MCIIOJIBb3Yys 3HAHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBJICHUH U HGOGXOI(I/IMLIC (1)I/I3I/I‘IGCKI/IC




3aKOHOMEPHOCTH

10

YMeHue uCnonp30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHON KM3HM s oOecriedyeHuss O€30MacCHOCTH  NpHU
oOpamieHnn ¢ OBITOBBIMM ~ THpHOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI U  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TMOBEICHHUS B OKpYJXKAaloIIeld cpene; MOHMMAaHUE
HEOO0XOUMOCTH IMPUMEHEHHs] JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg palifMOHAaJIbHOT'O MPUPOAO0IIOJIb30BaAHUS

11

OneiT TOWMCKa, TPeoOpa3oBaHWsT W TMPEACTaBICHUS WH(DOpMAIIH
(bU3MYECKOTO CONEp)KaHUS C HCIONb30BAHUEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLEHUBATH J1I0CTOBEPHOCTH
MOJIyYeHHON WH(pOpMAlMM Ha OCHOBE HWMEIOIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ HMCTOYHUKOB;, YMEHHWE  MCIIOJB30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUil HAy4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3HYECKOTO COJCPIKAHMS, CIPABOYHBIE MATEPHAIbI, PECYpChI CETH
Wnrtepner; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
nH(pOpMalMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
CO3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAITUHU U3 HECKOJIBKUX UCTOYHHKOB




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA

O3 11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
1 Mexannueckoe JBuxkeHHe. MarepuanbHas Touka. Cucrema OTcuéra.
OTHOCHUTENBHOCTD JBUKEHUS
PaBHomepHOe n HepaBHOMepHOe ABukeHue. CpenHsas ckopoctb. Dopmyia
1.2 JUTSL BRIYMCIICHUS CPEIHEH CKOpoCcTH: vV = S/t
PaBHOMEpHOE TIPSMONMHEIHOE NBW)KEHHE. 3aBHCHUMOCTh KOOPJIWHATHI Tela
OT BPEMEHHM B ClIy4ae paBHOMEPHOT'O MPSMOJIMHENHOTO IBU>KECHHUSI:
13 x(7)=x,+uf
I'padvku 3aBUCHMOCTH OT BpPEMEHH MJIsi MPOEKIMH CKOPOCTH, MPOEKIHH
NepeMenieHus, MyTH, KOOPAMHATHl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOpPAMHATHI TeJla OT BPEMEHHU B CIIy4ae PABHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO JIBH>KECHHUSL:
_ £
Se(f)=vy #f+a, = 5
@opMybl JUIsl TPOEKIUH MEPEMEIIECHUs], POSKIIUU CKOPOCTH U MPOEKIUU
YCKOPEHUS IIPU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
1.4 =v, -1+ i1
. SJ.‘(. )_UD.\' ra, e
U_\.(T] =Upy 14, -1,
a. (t)=canst,
Uy, — Uy, =2a,s,
I'padvkm 3aBUCHMOCTH OT BPEMEHHU JUIsl TMPOEKIUU YCKOPEHHs, MPOCKIIHH
CKOPOCTH, MPOEKIHMH IEepPEMENICHUsI, KOOPAUHATHI MPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBXKEHUU
CBobognoe manenue. DopMyIibl, OMUCHIBAIONINE CBOOOJHOE TaJiCHUE Tela
1.5 [0 BEPTUKAIN (IBUKEHHE TeJla BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpEMEHHM Ui MPOEKIHUU YCKOpPEHHUS,




MMPOCKIHMKU CKOPOCTU W KOOPAMWHATHI IIPU CBO6OI[HOM nmaaCHuM TCj1a I10

BCPTHUKAJIA

1.6

CkopocTh paBHOMEpPHOTO JIBHKEHHUSI Tella IO OKpyXHOCTH. HampaBienue
CKOpPOCTH.

dopmyna Ui BBIYUCIEHUS CKOPOCTU Yepe3 Paguyc OKPY>KHOCTH M MEPUOA

oOpareHus:
¥ -
U 2! o
:

I_IeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HanpaBneHI/Ie HECHTPOCTPCMUTCIILHOT O

yckopenusi. @opmyiia 171l BBIYUCICHHUS YCKOPEHUS:

®opmyiia, CBSI3bIBAIOLIAS IEPUO/ U YACTOTY OOpALICHHUS:

V=—
T

1.7

Macca. [1notHocts Bemectsa. Popmyia i BBIYUCICHUS TUIOTHOCTH:

1.8

Cua — BCKTOpHAasA (1)1/1314%01(21}1 BeanunHa. CloskeHue cuil

1.9

SBnenune unepuuu. [lepsrolit 3aKkoH HproToHa

1.10

Bropoii 3akon HerotoHa:
F=m-a

ConanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI,

JICHCTBYIOLLEH HA TEJIO

Bzaumoneicteue ten. Tpernii 3akoH HeroToHa:

Fy yi=—Fiy

1.12

TpeHHe IMIOKOA U TPCHUC CKOJIBKCHUSI. d)opMyna AJIs1 BBIYHUCJIICHUA MOAYJIA




CHJIbI TPCHUA CKOJILKCHU:

szp-; j

1.13

Hedpopmanus tena. Ynpyrue u Heynpyrue aedopManuu. 3aKOH YNpyrou

nedopmarun (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOe TATOTCHHE. 3aKOH BCEMUPHOI'O TATOTCHUA:

My -HiA
F:G.:—_‘"

;o
Cuia TsoKecTH. yCKOpeHI/IC CBO60,I[HOFO naacHus.

dopmyna ISl BRIMUCICHUS CUJIBI TSDKECTH BOJM3U MOBEPXHOCTH 3emiu: F =
mg.
JBwxenue muanet Bokpyr Connna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpy3ku

1.15

Nmmynbe Tena — BekTopHas pu3ndeckas BeIMUrHa.
p=mo

Nmnynsc cucremsl Ten. U3MeHeHne uMiyibca. IMITyabc Crsibl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
P=myU, +m, U, =const

PeakTuBHOE IBHKEHUE

1.17

Mexanundeckas padota. @opmMyra a1t BEIYUCICHHS paOOThI CHJIBI:

A=Fscosat

MexaHuueckasi MOIIHOCTb:

1.18

Kunernueckas u IMMOTCHIMAJIbHAA SHCPIUA. (I)OpMy.Ha JJISA BBIYHUCJIICHUA

KUHETUYECKON YHEPTUU:




2
mu
E. = =
Teopema o knHeTHUYECKOU YHEprun. Popmyra i BEIYUCICHUS
MOTEHLIMAJIbHON PHEPIUH TeJa, TOAHATOTO

HaJ 3eMIISH:

E,= mgh

1.19

Mexanndeckas SHEpPIUsL:
E=E;+E »

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. @opmyJia ajs 3aKOHa
COXPAHEHHUS MEXAaHUYECKOM DHEPTUU B OTCYTCTBHUE CHJI TpeHUs: £ = const.

[IpeBpanieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIbI TPCHHUSL.

1.20

[IpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peryar. Momenr cwiiel: M - FI.

VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[ToasmxubIN 1 HeTTOABWKHBIN O6510KU. KI1J] mpocThIx MEXaHU3MOB,

= Anonesna
‘%II:H‘E[EEE&H

1.21

JlaBnenue TBEPAOIO Tena.

@opMyna 1715 BBIYMCIICHUSI 1aBJICHHs TBEPIOTO Tena:

sl
p__S«‘

HaBnenue raza. AtmocdepHoe TaBieHue.
FI/IIIpOCTaTI/I‘ICCKOC AaBJICHUC BHYTPH ) KUAKOCTH.

q)opMyna JJIs1 BBIYMCIICHUA JaBJICHUS BHYTPHU JKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBnuyeckuii npecc

1.23

3akon Apxumena. Dopmyna s ONPEACIICHHS] BBITATKUBAIOIMIECH CHIIBI,

ﬂeﬁCTBYIOIHeﬁ Ha TCJI0, HOl"py}KéHHOC B X KUJAKOCTB MJIM I'a3:




Fam =PEV

Vcaosue nnaBanus tena. [lnaBanue CYIOB 1 BO3AYXOILJIAaBaAHUC

1.24

Mexanuueckue KoneOaHus. AMIUIMTYAa, NEpPUOA M YacToTa KoseOaHuM.

dopmyia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJT KOJICOAHUH:

1.25

MaremaThuecKkuid M TNPYXKUHHBIA MaATHUKH. [IpeBpailieHue sHepruud mnpu

KOJIe0aTEIIbHOM JIBUXEHUU

1.26

3aryxatommue konebanus. Beinyxaennsie konedanus. Pesonanc

1.27

MexaHU4YeCKHe BOJIHEI. HpOI[OJ]LHBIe " IMONCPCUYHLIC BOJIHBI. I[J'II/IHa BOJIHBI 1

CKOPOCTb PaCHpPOCTPAHECHHUS BOJIHBI:

A=v-T

1.28

3ByK. I'/poMKOCTb M BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJHBI HAa TPaHUIIE

IByX cpell. H(pa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepeHnne cpeaHen MIOTHOCTU BEIIECTBA; apXUMEIOBOM CUJIbI; KECTKOCTH
MpYXUHBL;, K03 PUIIMEeHTa TPEHHSI CKOJIbKEHUS; PaOOTHI CUJIbI TPEHHUS, CHIIBI
yIPYTOCTH; CPETHEN CKOPOCTH JBIKEHUSI OpyCKa M0 HAKJIOHHOH TUIOCKOCTH,
yCKOpeHus Opycka IpH JABM)KEHUHU IO HAKJIOHHOW IJIOCKOCTH; YacTOThI U
neprofa KoJeOaHWii MaTeMaTHYeCKOro MAasTHUKA; YacTOThl U MEpHoaa
KojeOaHui MPY>KUHHOTO MAasTHUKA; MOMEHTa CHJbl, JEHCTBYIOIIEro Ha
peryar; pabOThl CHUJIBI YNPYrOCTH TpU TOABEME Tpy3a C TOMOIIBIO
HEMOJIBYKHOTO O0JI0Ka; paboThl CHJIBI YNPYTrOCTH MHpHU MOABEME Tpy3a C
MTOMOIIIBIO TIOJIBUXKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00BEMaA MOTPYKEHHOU
YacTU TeJla U OT IUIOTHOCTU >KMJIKOCTH;, HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH
CWJIBl OT MAacChl Te€ja; CWJIbl TPEHHUS CKOJBXEHHUS OT CHJIbI HOPMaJIbHOI'O
JABJIEHUST U OT poAa NOBEPXHOCTH; CWUJIbI YNPYrOCTH, BO3HHUKAIOIICH B
IpYXUHE, OT CTeNeHH AepopMaly MPY>KUHBI, yCKOpEeHUs: Opycka OT yria
HAKJIOHA HAmpaBIAIONIeH; mepuoAa (YacToThl) KOJIEOAHUH HUTSHOTO
MasTHHKA OT JIJMHBI HUTH; TIEpHOJa KoJIeOaHWN MPYKUHHOTO MAasTHUKA OT
Macchbl rpy3a U JKECTKOCTH NPYKUHBI; HCCIEJOBAaHUE HE3aBUCUMOCTHU

nmepuosa KojeOaHWi HUTSAHOTO MasTHHKAa OT Macchl rpysa. [Ipomepka




YCJIOBUS PAaBHOBCCHA pblUara

Qusuueckue sA6IeHUsA 8 npupooe. TIPUMEPHI IBIKEHHUS C Pa3IUYHBIMU
CKOPOCTAMHM B KMBOW M HEXKHBOW MPUPOJE, NECUCTBUE CHIbI TPEHUS B

npupoac U TCEXHHUKE, MPUIMUBBI U OTJIIMBBI, ABUXCHUC IIJIAHCT CoaHeyHOM

1.30 CHUCTEMbI, PEAKTUBHOE JBM)KCHUE J>KMBBIX OpPraHU3MOB, pblYard B TeEJE
YelioBeKa, BIUSHUE aTMOC(EpPHOro NaBICHUS Ha )KHUBOW OpPraHU3M, IIaBaHHE
peIO, BOCHPHUSATHE 3BYKOB JKMBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHE
BOJIHBI, IlyHAMH, 3XO0
Texnuueckue ycmpoucmea: COUAOMETP, NaTYUKU MOJOKEHHUS, PACCTOSIHUS U
YCKOpPEHUS, TUHAMOMETpP, MOMAIIWITHUKN, PAaKEThl, pbIYar, MOJBIKHBIA H

131 HEMOJIBIKHBINM OJIOKH, HAKIIOHHAS TIOCKOCTb, POCTHIE MEXaHU3MBI B OBITY,

' COOOMIAIONTHECS COCY/Ibl, YCTPOHCTBO BOJOTPOBOA, THIPABINIECCKUN Mpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, HXOJOT,
WCIIOJIH30BAaHUE YIIBTPA3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUU CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUUN
BemecTBa. Kpucrammmdyeckue u amopHbIie Tena

55 JIBrxenue uactui] BemiecTBa. CBsA3b CKOPOCTH JABUKEHHUS YACTHUI[ C

' TeMrneparypoi. bpoyHoBckoe nBkenue, muddys3us

2.3 CmauyuBaHue U KaWUISIPHBIC SIBIICHUS

2.4 TenmoBoe paclIupeHne U CKaTue

2.5 TerutoBoe paBHOBECHE

"6 Buytpennss sneprus. Pabora u Temonepenaya Kak CrocoObl M3MEHEHUS

' BHYTPEHHEH dHEPruu

2.7 Buapl Temonepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYEHUE
HarpeBanue wu oxnaxnenue Tten. KonudecTBO TemaoThl. Y enbHas
TEMI0EMKOCTb:

2.8 . :

O=cm(t,—t,)
3aKOH COXpaHEHHUs SHEPIHM B TEIUIOBBIX MPOIECCaX. Y PaBHEHHUE TEIIOBOTIO
2.9 Oananca:

Q+0, +..=0




2.10

Ucnapenue u xonaeHcauus. M3MeHeHUE BHYTPEHHEN DHEPrUM B MpOLECCE
WCapeHusi W KOHJeHcauuu. KumneHue KUJIKOCTH. YelibHas TeIioTa

napoo6OpazoBanus: L = O/m

2.11

BnaxnocTs Bo31yxa

2.12

[InaBnenue u Kpucramsauusd. l3MeHeHue BHYTpEHHEH JSHEPruUu IIpU

IUIABJICHUU U KpUCTAJIJIIM3allH. y,Z[CJ'II)HaSI TCIJIOTA ITJIaBJICHUA:

2.13

BHyTpeHHss1 SHeprus cropaHusi TOIUIMBA. YJelbHas TEIUIOTA CrOpaHus

ToruuBa: ¢ = Q/m

2.14

[Tpuniuns! paboTs! TemoBbix apurareneit. KI1/l terioBoro apurarens

2.15

Ipaxmuueckue pabomul

N3Mepenne  yneabHOM  TEIUIOEMKOCTH  METAJUIMYECKOrOo  UJIMHAPA;
KOJIMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJOM KOMHATHOM TeMIepaTypbl
(DUKCUPOBAaHHOW MAacChl, B KOTOPYIO OIYIICH HArpeThlil MHJIUHID;
KOJIMYECTBA TEIUIOThI, OTJAHHOTO HATPEThIM LMJIMHAPOM, IMOCJE OMYyCKaHUs
€ro B BOJly KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIHLHON BIQKHOCTU BO3/IyXa;
yAENbHOM  TEIUIOTHl  IUIaBi€HUs JbAa. MccienqoBaHue  M3MEHEHUs
TEMIIepaTypbl BOJBI MPU PA3IMYHBIX YCIOBUSX; SIBJICHHUS TEIJIOOOMEHA TpH

CMEIIMBAaHUH XOJOIHOM U FOpr‘{eﬁ BOJBI; ITpOIIECCa UCTIAPCHUSA

2.16

Qu3uueckue sA6leHUs 8 npupode: TOBEPXHOCTHOE HATSHKCHHE U
KanWUIPHBIE SIBJICHUS B NPUPOJAC, KPUCTAIUIBI B TPUPOJE, H3IyUCHUE
Connua, 3amep3aHue BOAOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHHE POCHI,

TyMaHa, NHECA, CHCra

2.17

Texnuueckue  ycmpoiicméa: — KalWJUIAPBI, NPUMEPbl  HMCIIOJIb30BaHMS
KPUCTAJIJIOB, JKUIKOCTHBIM TEPMOMETp, JAaT4YMK TEMIIEpaTypsl, TEPMOC,
CHUCTEMA OTOIUIEHHUSl JIOMOB, TMIPOMETPHI, ICUXPOMETp, MapoBas TypOUHa,

ABUTI'aTCJIb BHYTPECHHETO CrOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUSA

3.1

Onektpusanus Tein. /[Ba BU1a AIEKTPUUECKUX 3apsiioB




3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onektpuyeckoe mnone. Hanpsok€HHOCTh 3nekTpuyeckoro mnons. [Ipuniumn
CYTIEPIIO3HIINH JIEKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snextpuueckux 3apsiaoB. JleHCTBHE AIEKTPUYECKOTO MOJA Ha
aneKTpuueckue 3apsaabl. [[poBOAHUKY U AUIIIEKTPUKU
[ToctosHHBIN 3nekTpUYecKkuil TOK. JleHcTBUS anekTpuueckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I=q/t, U=A4/4
DNEeKTPUYECKOe COMPOTUBIICHUE. Y ACIBHOE AIEKTPHUIECKOE COMMPOTHBIICHHE:
3.7 R =pl/S
18 3akon Oma ai1s1 yyactka snektpuyeckoi nenu: [ = U/R
[TocnenoBarenbHOE COEAMHEHNUE IPOBOIHUKOB:
3.9 [TapannenpsHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHHUS:
U=U,:I=1+I;R==1.
1 2 Bl ”
CwMmenaHHbIe COSTMHEHUS TIPOBOTHUKOB
3.10 PaGora u MomtHOCTE AntekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoyns — Jlenna:
g
31 1 Q :I; ' R ' 1‘
112 OneiT Opcrena. MarHuTHOe MoJie TPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIUH
113 MarautHoe 1I0JI€ IIOCTOSHHOI'O MarHura. B3amMoIeHCTBUE HIOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM




3.15

OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON MHAyKuuu. [lpasuino Jlenua

IIpakmuyeckue pabomul

W3mepeHne  3IeKTPUYECKOTO  CONPOTHUBICHHS PE3WCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBHCHMOCTH CHIIBI TOKAa, BO3HUKAIONIETO B IPOBOJIHUKE

(pe3ucTopbl, JaMIIOYKa), OT HaOpsDKEHUs Ha KOHIAX IMPOBOJIHUKA;

3.16 3aBUCUMOCTH COINPOTUBIICHUS OT [UJIMHBI TPOBOJHUKA, IUIONIAAU €ro
MONEPEYHOI0 CEYEHUS U yIETbHOTO COMPOTUBIICHHUS.
[IpoBepka npaBuia A 3IEKTPUIECKOTO HaIlpsKEHUs pu
MOCJIEIOBATEIbHOM ~ COCJUHEHUU TPOBOAHUKOB; TpaBWiIa JJI  CHIIbI
JJEKTPUYECKOTO TOKA NPU MAPALIEIbHOM COEJUHEHUM IPOBOJAHUKOB
(pe3ucTophl U TaMIOYKa)
Qu3zuueckue s6leHUs 6 npupode: SNEKTPUUECKHE SBICHHUS B aTtMocdepe,

3.17 ANIEKTPUYECTBO JKHUBBIX OpPraHM3MOB, MAarHUTHOE THojie 3eMild, Jpeud
MIOJIFOCOB, POJIb MArHUTHOTO MOJIS AJIs )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOIN, aMIIEPMETP, BOJBTMETpP, PEOCTar,
CUCTYMK DJICKTPUYCCKOW OSHEPTHH, JJICKTPOOCBETUTEIbHBIE TPHOOPHI,

3.18 HarpeBaTesIbHbIE ANEKTPONPUOOPHI (mpumepsl), 3IEKTPUUECKUE
MPEAOXPAHUTENIN, SJICKTPOMATHUT, SJIEKTPOJBUTATENb IMOCTOSHHOTO TOKA,
TE€HEPATOP MOCTOSIHHOTO TOKA

3.19 DJIeKTpOMarHuTHbIE BOJHBI. [1IKkasa 3eKTpOMarHuTHBIX BOJTH

3.20 JlyueBas monenb cBeta. [IpsamonnHeiiHOe paclipoCTpaHEHHE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Lnockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETIOMIICHHS CBETA

3.23 Jucnepcus cBeta

3.24 JIunza. Xox nydeit B mua3e. @OKyCHOE paccTosiHUE JIMH3BL. ONTHYECKas CUIia

' muH3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mprudopsI
IIpaxmuueckue pabomul
#H#HPar#H#l13MepeHre ONTUYECKON CHUJIBI COOMpAlroIel JHH3bI; (POKYCHOTO

326 paccTosiHus coOuparomeil JuH3bl (10 CBOMCTBY paBEeHCTBAa pa3MepOB

npeaMera u u300pakeHus, KOrja npeaMeT pacioio’keH B ABOMHOM (oKyce),
IoKa3aTess MPeIOMIICHHSI CTEKIIA.

#H##HPar#t#llccnenoBanue cBoiicTBa N300paykeHMs, OTYYSHHOTO ¢ TOMOILBIO




cobuparomieli JTMH3bI; U3MEHEHUsI (POKYCHOTO PAaCCTOSHUS JBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yIJ1a MPEJIOMIIEHHUs] CBETOBOIO JIy4a OT yrja HaJeHHs Ha

TPaHUIIE «BO3IYX — CTEKIIO»

Qusuueckue aenrenus 6 npupoode: 3arMmeHus ConHua u JIyHsl, 1Bera Teu,

327 onTHYECKue sABIeHUs B aTMoc(hepe (1iBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHUE
' CBETOBOJIBI
4 KBAHTOBUBGIE SABJIEHUA
i1 PagnoaktuBHOCTh. Alb(a-, Oera-, ramma-usinydeHus. Peakuuu anbda-u
' Oera-pacmajna
42 Omnwitel Pesepdopma mo paccesuto anbda-yactui. [lnanerapHas mMojenb
' aToma
4.3 CocraB aTroMHOrO0 siapa. M30TomnbI
4.4 [Tepuon monypacnaga aTOMHBIX sSIAEP
4.5 SnepHble peakuu. 3aKOHBI COXPAHECHHUS 3apSA0BOT0 U MAaCCOBOTO YHCET
DQusuueckue s6NeHUA 6 Npupooe: E€CTECTBEHHBIH paIHOAKTHBHBIN (OH,
4.6 KOCMHYECKUE JIyYHd, PaJUOAKTUBHOC H3IYYCHHE NPUPOIHBIX MHHEPAJIOB,
JCHCTBHUE PaJIMOAKTUBHBIX U3ITyUYECHUH Ha OPraHU3M YelIOBEKa
47 Texunuueckue ycmpoticmea: CUEKTPOCKON, WHINBUAYATbHBIA TO3UMETP,

KaMepa BI/IHBCOHa, AACpHAasA OHCPICTHKA




