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MNOACHUTEJIbBHASA 3AIINCKA

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

[IporpaMmma 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
KOHIIETIIMHU MTpenoiaBanus yueoHoro npeamera «duzukay.

ConepxaHue mporpaMMmbl MO (PU3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOUW TPAMOTHOCTH OOYYAIOIIMUXCS W OPraHM3aIHi0 HM3y4YeHUS
¢u3MKN Ha NEATEIBbHOCTHOM OcHOBe. B mporpamme mo (u3mnke y4uTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHMs, a TaKKe
MEXIMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usmke ycTaHaBIMBaeT pacrnpesiesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTHUSA MPEIMETHOTO COJCPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaroNuXxCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 10 y4eOHOMY MPEIMETY.

®dusurka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEeIMETOB, TMOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOIIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, Ouoyiorued, actpoHoOMuUer U (HU3NYECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBCHHOHAyYHYIO KapTUHY MHDA,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HAyyHOro MeETojia
MO3HAHUSA, TO €CTh CIIOCO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIICIYIOIIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIIPCTUPOBATL MAdAHHBIC KM HCIIOJb30BAaTh HAYYHBIC AOOKA3aTCIbCTBA
JJIA TIOJIYYCHUA BBIBOIOBY.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
ONpe/eNieHbl B KOHIEMIMHM MpernojiaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoit  ®Deaepanuu, peaU3yrOMIHX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI.

Henu uzydenus: Gpu3uku:

npuoOpeTeHne HHTEepeca M CTpeMIIeHHs OOydYalomuXcsi K HayYHOMY
U3YYCHUIO TPHUPOABI, Pa3BUTHE HX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS ¥ ()OPMHUPOBAHUE
MCCIIEJIOBATETLCKOTO OTHOIIIEHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3yYeHUS
OCHOB CTPOEHHS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dopMHpoBaHUE TPEACTaBICHUN O POiM (UHMKH Al Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MpEACTaBICHU O  BO3MOXHBIX  cepax  Oyayumiei
npoecCHOHaNBHOM AESITEIbHOCTH, CBA3aHHOW ¢ (PM3UKOM, TOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIlPaBIICHUU.

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

NpUOOpPETeHNE 3HAHWMA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHHI ONMMCHIBATh U OOBSACHATH (PU3NUCCKUE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB pCIICHUS MPOCTEHIMX pacyeTHBIX 3adad ¢
UCIIOJIb30BAaHUEM bu3rIecKux MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUI HAOJIOIaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OTBITHI,
nabopaTtopHble pabOTBl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS C
WCTIOJIb30BAaHUEM U3MEPUTEITHLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(POpMaluend (HU3NIECKOTO COACp>KaHUS,
BKJTtOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIVH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHON AESATEIbHOCTH, CBA3aHHBIMU
¢ ¢u3NKON, W COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (HPU3UUIECKON HAYKH.



OO61ee YnciIo YacoB, PEKOMEHIOBAHHBIX JIJISl U3y4deHus QU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJien0), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kimacce — 102 yaca (3 yaca B HEHIEI).

[Ipennaraemelii B mporpamMme mo (U3MKe MepeyeHb J1adopaTOpHBIX PaboT U
OTBITOB SIBJISIETCS PEKOMEHAATENbHBIM, YUUTENb JEaeT BbIOOP MpHU MPOBEICHUU
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOEHHOCTEN
oOy4Jaronuxcsi, CMCcKa SKCIEPUMEHTAIBHBIX 33JaHMil, MpeiaraeéMblx B pamMKax
OCHOBHOT'0 rOCYJJapCTBEHHOT'0 3K3aMeHa 1o (U3HKe.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B NO3HAHUM OKPYKAKOUIEr0 MUPA.

dusnka — Hayka o mnpupone. fABneHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanyeckux BelIUYUMH. DU3HUECKHUE
npubopsl. [lorpemnocts u3mepennit MexayHapoiHas CuCTeMa €IUHHII.

Kak ¢usuka u [pyrue ecTecTBEHHble HAyKH H3Y4yalOT IPUPOLY.
EcTecTBeHHOHAYUYHBII METOJl TMO3HAHHUA: HAOJIOJEHUE, TOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUecKUX SIBJICHHUI C TOMOILBIO MOJIETEN

Hemoncmpayuu.

1. MexaHu4ecKue, TEIIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckue MpuOOPHI U MpoLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM H
U (pPOBBIM IPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue LEHbI AeEHUS IIKATbl U3MEPUTEIBHOTO MPUOopa.

2. H3mepeHue pacCTOSHUM.

3. U3mepenue o0bEMaA )KUAKOCTH U TBEPJOrO Tea.

4. OmnpeneneHue pa3sMepoB MaJIbIX TEJl.

5. M3mepenue temmeparypsl NP HOMOIIM KUAKOCTHOIO TEPMOMETpA H

JaTYuKa TEMIIEPaTypBbl.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIbHOCTH MOJIETA
[IapyKa, MyIIEHHOIO0 TOPU30HTAIIBHO, TeEM OO0JbIle, YeM OOJbIlIe BHICOTA
IyCKa.

IlepBoHaYaIbHBIEC CBEICHUSI O CTPOCHHH BelleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactul BemectBa. CBs3b CKOPOCTH JBM)KEHHMSI YacTHLl C
TeMreparypoii. bpoyHoBckoe nBmxkeHue, auddys3us. BzammoneicTBrue yacTHIl
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPHABIX
(KpUCTAIIIMYECKUX) Tesl. B3auMoCBsA3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJISIPHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbeIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddyszuu.



3. HaOGmionenue ~ siBneHuid,  OOBSACHAIOIIMXCA  MNPUTSKECHUEM  WIH
OTTAJIKMBAHUEM YACTHUIL BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aromMa METOJOM pSAOB (C  HCIOJIb30BAHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.

JIBu2keHMe U B3anMoieiicTBHeE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOpPOCTh IIPU HEPABHOMEPHOM ABWKEHHM. Pacuer myTtu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepHuu. 3aKOH WHEpUMHM. B3anmoneicTBue Ten Kak NpUYMHA
U3MEHEHHUSI CKOPOCTM JBW)XKEHHMs Tell. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
o0beMa BellecTBa.
Cuita Kak xapakTepucTHKa B3auMoAeucTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. I3mMepenune cuiibl C MOMOIIBIO AMHAMOMETpa. SIBJICHUE TITOTCHHUS U CHUJIa
TskecTH. CHila TSDKECTH Ha Ipyrux Ianerax. Bec tena. HesecomocTs. Crioxkenune
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMoi. PaBHoneicTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHre B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHne MexaHMYeCKOro IBHKEHHUS TeNa.
2. H3mepeHune CKOpOCTH NPSMOJUHENHOTO IBUKECHUSL.
3. HaOmtonenue siBneHus WHEPIUU.
4. HaOmroneHue u3MEHEHUs: CKOPOCTH MPU B3aUMOJICHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CnokeHue Cui, HaPaBJIEHHBIX 0 OJHON MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKCHHS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompenenenue CpeaHEN CKOPOCTH CKOJIbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.
OrnpeneneHue MmIOTHOCTU TBEPIOTO TeNA.

4. OmbBITHI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTH pacTshKeHHUs (aedopmarun)
NPY>KUHBI OT MIPUII0KEHHOMN CHIIBI.

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



JlaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3os.

Hanenue. CriocoObl yMEHBIICHUSI U YBEITUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmeparTypbl. I[lepemaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmarnueckue
MAaIIuHBL. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTU OT TIyOWHBI. [ uapocTaTudeckuid
napanokc. Coobmaroniuecs cocyapl. [ napaBinyeckue MexaHU3MBbl.

Atmochepa 3emnau u armocdepHoe naBieHue. [IpuduHBI CylIeCTBOBaHMS
BO3aylHON oOonouku 3emuu. Onbit Toppuuemnu. M3mepenue armocdepHOro
JaBJCHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTh JAAaBJIEHUS ra3a oT TeMIepaTyphl.

[lepenaua naBineHUs )KUAKOCTHIO U Ta30M.

Coob1aromuecst cocyabl.

I'mapaBinnyeckuii mpecc.

[IposiBnenue aeicTBust aTMOChHEpPHOTO ABJICHMUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUIIBI OT 00BEMa TOTPYKEHHOW YacTh
T€Ja ¥ IJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHECHHOM JKUJIKOCTH.

8. YcioBHE IJIaBaHUs TeJl: MJIaBaHWE WJIU MOTPY>KEHHE TeJ B 3aBUCUMOCTH
OT COOTHONIIEHUS IUIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPpYyKEHHOM B
KUJKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOMICH  CWJIbI, JCHCTBYIOIIEH HAa  TEJO,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOLIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.

4. OmbITHI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa MOTpyXEHHOW B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKHIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU H
OIIpENICJIEHNUE €€ TPY30IO0ABbEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEPrus.

Mexanunueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBmio
paBHOBecus pbruara. [IpumeHeHue TmpaBuiia paBHOBECHs phluara K OJIOKY.
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«3onotoe mpaBuiio» MexaHuku. Koadduuuent monesHoro aeWctBus (nanee —
KIIJT) mpocTbix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOo. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenne pabOThl CHUJIBI TPEHUS NPHU PABHOMEPHOM JBUKEHUU TeEIa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yCioOBUM paBHOBECHS pblyara.
3. Usmepenue KII/] HaKIOHHOM TJIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.
8 KUIACC

TemioBble ABJICHUSA.

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopaenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaumnBaHNe U KallWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHnue U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoONEPENAYU:
TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeMIo00MEH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanne u kouzaeHcarus. Mcnapenwe. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTrMoc(hepHOTo
JABJICHMUSL.

BrnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TermoBoro pBurarerns.
TeruoBble IBUTaTENIN U 3alIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBMYKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue sBieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Tel.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuna usMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkaeHue npyu CoBepUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CHUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habmnronenue nocTostHCTBa TeMIIepaTypbl IIPH TIJIaBIECHUH.
Mojienu TeII0BBIX ABUTATEIICH.

Jlabopamopnule pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

OnpeneneHue qaBICHHS BO3IyXa B Oa/NIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh [IaBJICHUSI BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

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

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
TertonepeaaYr U paboThl BHEITHUX CHJI.

HccnenoBanue sIBIEHUS TEIIOOOMEHA IMPH CMEIIUBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TEIJI000MEHE C HAarPEThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBRHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEIIOTHI MIaBICHUS JbA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEeKTpUUECKUX 3apsioB. BzaumopeicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aWMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpssk€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH YJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauTel.  B3aumMmopgencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. MarauTHoe ToJ€  AJIEKTpUYECKoro Toka. IIpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpoBOHUKY Y TUSIICKTPUKHU.
MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKH TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSXKEHUST BOJTBTMETPOM.
. Peocrar u marasuH COIpPOTUBIICHUN.
. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje TokKa. DJIEKTPOMArHHUT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JADIICKTPUKMU.

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

N3mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOUIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKeE.

18. M3yueHue nercTBrsI MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3yyeHue padoThl 3JE€KTPOJBUTATETIS.

20. U3mepenne KIIJI anekTpoaBuraTtebHONM yCTaHOBKH.

21. OnbITBl IO  HCCJEAOBAHUIO SIBJICHUSI DAJICKTPOMArHUTHON WHIYKIIWU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Mexanuveckue siBJICHHUS.

Mexannueckoe JBWKEHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHoMepHOE npsiMONMHENHOE JBH>KeHUE. CpelHsIsi 1 MITHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

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

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JluneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3akoH Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLInA CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwxenne mianer Bokpyr Comnuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWI TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIIManbHasE SHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKaTOM NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW JSHEPrUU. 3aKOH COXPAHECHMSI MEXaHWYECKOU
DHEPTHH.

Jemoncmpayuu.

1. HaGnrogeHne MexaHMYeCKOro JBMXKEHHUS Teja OTHOCUTENIBHO Pa3HBIX Tel

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKEHUSL.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnroienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAacChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMIynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Telda NPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

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

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKECHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne pabOTBl CWIBl  YOPYrOCTH MpU MNOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.
11. I3y4yeHue 3aKk0Ha COXpaHEHUS SHEPTUH.
Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPTUu MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE H
IonepeyHble  BOJIHBL. JlIMHA BOJIHBI M CKOPOCTb €€ PacIpOCTPAHEHUS.
MexaHnuecKkue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa M BbicoTa TOHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koisieOaHuWii Tea IOA AEHCTBHEM CHJIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnpocTpaneHne npo1oiabHbIX ¥ NONEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HaHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpezneneHHe 4YacTOTbl M Iepuoja KoJeOaHW MaTeMaTH4ecKOoro
MasTHUKA.

2. OmpejeneHuie 4acTOThI U IEPHOJIa KOJIeOaHUM MPY>KMHHOTO MasITHUKA.

3. HccnegoBanue 3aBUCUMOCTH NEpHOJa KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEpUOAa KOJIEOaHUH PYKUHHOTO MasTHHKA

OT MaccChl Ipy3a.
5. [IpoBepka He3aBUCHMMOCTH IepUO/a KOJIeOaHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.
JJIEKTPOMATHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnekTpomarauTHas npupoga csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO

TenedoHa.
CBeToOBBIC SIBJICHUS.

JlyueBas  momenp  cBera.  Mcrounuku — cBeta.  I[IpsmonuHeiiHoe
pacnpoctpaHeHue cBera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [nockoe
3epKayio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHyTpeHHEE
oTpakeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx syweit B nuH3e. OnrTuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bim3opykocTh U
JAITbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonydenne n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOMparomieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.
10. Mopaens ri1asa.

11. Paznosxenue 0enoro cBera B CHEKTP.

12. [lonmyuenue Oenoro cBeta Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnsie pabomul u onvimol.
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1. HccrnenoBanue 3aBUCUMOCTH YIUIa OTPa)KEHHUSI CBETOBOrO Jiydya OT yrIja
nazeHusl.

2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIy4a OT yria
Na/ICHNs HA TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomydenue u300pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMS M ONTUYECKON CHIIbI coOMparolien
JIUH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOro CBETA B CHEKTP.

7. ONBITHI IO BOCHPHSATHIO IIBETA MPEAMETOB IPH WX HAOIIOJACHHUH 4Yepes
[[BETOBbIC (DUIIHTPHI.

KBanToBbI€ sIBJICHMS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmopaenb atomHoro sanapa. MW3otonsl. PaanoakTuBHBIE
npeBpainienus. [lepros monypacmaaa aTOMHBIX SEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3 .

Anepnas sHepreruka. JleMCTBHUS paguOaKTHUBHBIX HW3JIIYYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3ITYyUYEHHUS U TOTJIOIICHUSI.

2. CrHekTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bojopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpanus u3nydeHus: IpUPOJHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnroneHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHE HHEPIHMU YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMN MOAYJIb MIPEAHA3HAYEH JIsi CUCTEMAaTHU3alluu
U 0000IIeHUsT TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKMX 3TOT yUEOHBIN MpeaMerT.

[Ipu u3ydyeHUn TAHHOTO MOMAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTECTBEHHOHAYYHAas! TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHUM TPHUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUYECKHE
SBJICHUS, TPUMEHSs TOJyYEeHHbIE 3HAHUS, pelmaTh 3a7adyd, B TOM YHCIIE
KauyeCTBECHHBIE U KCIIEPUMEHTAIbHBIC.

[IpruHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
32 Cc4y€T TOro, 4YTo OOYyYarOIIMeCs BBIMOMHSIIOT 3aJlaHus, B KOTOPHIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh M HAYyYHO OOBSICHSITH
bu3rYecKue ABICHUS B OKPYIKAIOIIECH MPUPO/IEC U TOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI HUCCICOBAHUS (PU3HMUECKUX SIBIICHUH, B TOM
YHUCIIE JJIS1 IPOBEPKH TUIIOTE3 U TOJIYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI Han0OJIee BaXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEp, MPAKTUICCKOTO HUCIIOIh30BAHUS PA3IMUYHBIX HCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJIyJS BKJIIOYAET OKCIEPUMEHTAIBHOE
uccienoBanue o0oOIIaronero xapakrepa. Moayib 3aBepuiacTcsi MpPOBEICHUEM
JIMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yiabTaTOB.

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

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHI B
JaCTH:

1) mnaTpuOTHYECKOTr0 BOCIIMTAHMS

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3HYECKON HayKH;

- IEGHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTUBHOMY YUYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JE€ATEIBHOCTH
YUEHOTO;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCHPHUSTHE ICTETHUECKUX KAYECTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHUE ILEHHOCTH (PU3MUECKONM HAyKM KakK MOIIHOIO HMHCTPYMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYpBHI;

- pa3BUTHE Hay4YHOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJLTYpPBI  310POBbS M  3MOLMOHAJIBHOIO
0J1aronoJry4ms:

- OCO3HaHUE [IEHHOCTH 0e30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30I1aCHOrO TIOBEJIEHUS Ha
TPAHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYJIOBaHUEM B
JIOMAIIIHUX YCIIOBUSIX;

- c(opMUpPOBAHHOCTh HaBBbIKA peQIEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTMBHOE Yy4YacTHE€ B pEIICHMM IPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHUM;

e - HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOdeccuii, CBI3aHHBIX ¢ (PUBUKOIL;

e 7)3K0J0OrHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTAlMS HA NPUMCHEHHE (HM3WYSCKUX 3HAHMK IS pPEIICHHs 3ajad B
o0JlacTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOrMYeCKUX MpoljieM U MyTed X

pELICHUS;

e §8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBHSAM CONHAJIBHOM W NMPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBINMOJHEHUH HWCCICIOBAHUN W
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTUX;

e - TOBBIUIICHWE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpe3 IPAKTUUYECKYIO
JEATENIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE€ (POPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHUK U KOMIICTEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHUS B TNPUOOPETCHUHM HOBBIX (PU3MYECKHUX
3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIIGHKAa CBOMX JCHCTBUU C Yy4€TOM BIMSHHUS Ha OKPYXAIOUIyI Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOyyvarorierocs 0yayT chopMHpOBaHb MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUCOHBIC HCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jiornueckue AeiicTBUA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBbIC IMPU3HAKK OOBEKTOB
(s1BEHMIN);



YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3udecKkon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIICHHUs, BHIOOp HaumbOosee
MIOJTXOJISIIIETO C YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIEPUMEHT, HEOOJIBIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHATh Pa3jIMyYHble METO/bI, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

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

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI (OpMYy HpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eliCTBUS:

B XOJIC OOCYXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHWE 3aJadd W TMOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3InIUe M CXOACTBO IMO3HIIHH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMAaThb W  HCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JOCTHXKEHHMIO: pacHpelesTh pPOJu, OOCYXIaTh Ipolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAIPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4YECTBO CBOEro BKJIaJia B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUAX, TPCOYIOIMINX
TUTSI perieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBATHCS B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYIINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSITEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKOMN 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTIOCTHXKEHUSI  (HEIOCTUKEHHUS) PE3yJbTaTOB
NeSITeTLHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH (B TOM YHCII€ B XOJ| BBHIOJTHEHUS
(GU3UYECKOrO  HCCICIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBEeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HABaTh CBOE MPABO HAa OMIMOKY MpHU pelieHu: GU3NYECKUX 3a]a4 Uin
B YTBEPKJEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroOro.



HNPEJAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHMS,
HaOII0IeHNE, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHHIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gedopmanus  (ympyras,  IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEpPHOE  JBWIKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OCHIO
BpallleHUs, Meperaya MAaBICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razam, arMocdepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPryuu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpYy’KarollleM MHpE, B TOM uucie (PU3UYECKHE SBICHUS B MPHPOJE:
NpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KHUBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHSIHUE
aTMOC(EpHOIo J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
¢dbu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPHOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOITHOCTh, IUICYO CHIIBI,
MOMEHT CWIbl, KO3((OUIMEHT TOJE3HOr0 JEHCTBUA MEXaHHU3MOB,
KMHETHYEeCKass W MOTCHIHaJIbHAs DHEPTHs), MPU OMHCAHUU MPABUIIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, UX
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIONb3Ys MpaBUiia CIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIO paBHOBecUs pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE HU3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yys 3aKOHBI U
(dopMyIibl, cBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHS 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUM  WIU
bu3nuecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
JIPYrol € HCIIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABMKYUIIETOCs Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH Te€Ja U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBAaHUS, COOMpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NpeIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUla TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNOo, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JAEWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIIEH Cpejie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¢ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpX aHHs, CIPAaBOYHbIE MaTEepUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3NUEeCKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



U3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJHECHHEM IUIAHA JCUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUM 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
paznuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Teruionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIECHUE,
Terionepeaaya (TErI0npPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSI0B, NCHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4ucjle (u3nueckue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atrMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO JICUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUME  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT UCIOJIb3YeMbIX BEIUYWH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3MUECKUE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallu3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOOB, WCIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIBI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPH U3IYYEHUH OT IIBETa U3Iydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TeMIEPaTypbl KUIKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3AlMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allkisl MAarHUTHBIX TIOJIEHl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOPSIMbIE  U3MEPEHUST  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BIIQXKHOCTU BO3AyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C UCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHU U YAEIBHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO Yepe3 IMPOBOAHUK, OT HaNpsHKEHWs Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKUX BEIWYUH (yIeIbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUMHBI;

coOIOAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), IITEKTPUUECCKUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ MmociaeoBaTeIbHbBIM U MapajuielIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS JIEMEHTOB JJICKTPUYECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU MpU oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpee;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIIACIATH HMH(POpPMALIMIO, KOTOpas
SBIIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBHINOJIHEHUH YY€OHBIX 3a/laHui HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabl,
pecypcebl cetu HTEpHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOIBKHX HCTOYHUKOB (PU3HYECKOIO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

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

UCIIOJIb30BaTh TOHSITUSI: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTH,
CHEKTPbl UCIYCKAaHUS U MOTIJIOIIEeHUs, anbda, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOMbI, IAEPHASI SJHEPTETUKA;

pa3nuyarh SBJIEHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaroIlue W
BBIHYKJICHHBIC KOJIeOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacnpOCTPAHEHHUE, OTPAKECHUE WU MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpy’XKaromeM Mupe (B TOM 4YHCIEe (PU3HYECKHUE SIBICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUTaHET COJTHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (POH, KOCMUYECKHE JIy4d, PaTdOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTNHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIUAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAsA MEXaHWYECKas DSHEPTHs,
MePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUM
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapUKK U3yICHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TIPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHLMUIT CYNEPHNO3UIMHA CWJI, TNPUHUWN OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MIPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, HIPU 3TOM JaBaTh CIOBECHYI (OPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pematb pacy€THble 3adayd  (omMparolmuecs Ha cucreMy u3 23
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jaud 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PAcUEThl U
OIICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHUIUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOe TPEIINONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OBITOB;

NPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUN WiIH
¢u3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHoAa KoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MJIBIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHE CBETA,
pas3noxeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAUH3E, HAOMIOJEHNE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTarThl,
(GopMyIHpOBATH BHIBOIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHHE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO pHdOpa);

NPOBOJNTh HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTPaXEHUsl CBETa OT yrIjla MaJeHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEOBaHUE, CaMOCTOSITENIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOI(PPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OonTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IUJIaHETapHas MOJeTh aToMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepHU30BaTh TNPHHIMIBI JICHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHUS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HMCHONIB3YS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoauMmble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
Opy pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWTh  WH(QOpMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCETHEBHOM
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudbopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH Cpeie;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



INYTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUHN U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAaHMs, CIPABOYHBIE MaTepHUalbl,
pecypceel cetu MIHTEpHET, BlIaneT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEeIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYECHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoandecTBO 4acoB
‘N;') Haumenosanue pasie:1os u Beero Konrpoabnbie | IlpakTuyeckue 3geKTp0HHHe (upporsie)
n/m | TemM NporpamMmabl paGoThI paBoTHI oOpa3oBaTe/ibHbIE pecypchbl
Paznen 1. ®usuka u eé posib B NO3HAHUHU OKPY:KAIOLIEro MUpa
1.1 ®du3suka - HayKa 0 PUpoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 Ddusnueckue BEIUIUHEI 2 1 https://m.edsoo0.ru/UDCTC8RID
EctecTBeHHOHAYYHBIM METO
1.3 Y a 2 1 https://m.edsoo0.ru/ZOL7QLIIS
MMO3HAHUS
Uroro no pazaeny 6
Pasnen 2. IlepBoHayaibHbIe CBeAeHHS 0 CTPOCHNH BelleCTBA
2.1 CtpoeHue BelecTa 1 https://m.edsoo.ru/2SJI151M41
BIDKEHHE U B3aUMOJEHCTBUE
2.2 A A 2 1 https://m.edsoo.ru/ZXDKQLXCC
JaCcTHI[ BEIISCTBA
ArperaTHble COCTOSIHUS
2.3 2 https://m.eds00.ru/ONOVIXY1K
BellleCcTBa
Hroro no pazneny 5
Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
3.1 Mexannueckoe gBUKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepus, macca, IOTHOCTh 4 https://m.edsoo.ru/GXPU4MTSP
33 Cwnna. Buner cun 14 1 2 https:/m.eds00.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U Ta30B



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. [lepenaua

4.1 JIaBJICHUS TBEPIBIMU TEJIAMH, 3 https://m.edso0o0.ru/XO0DW367P2
KUJKOCTAMHU U Ta3aMU
4.2 JlaBiieHME KUIKOCTH https://m.edso00.ru/2MVXZ0K1 4
43 AtmocdepHoe naBieHHE https://m.edso00.ru/T7134SXNO
eHCTBHE ocC a3a Ha
4.4 fleit TBITI, FRHAROCTH H T8 1 7 3 https://m.edsoo.ru/NFE60OY 8NK
MOTPY>XKEHHOE B HUX TEJIO
Hroro no paszueny 21
Pa3nea 5. PaGora nu MoiHOCTh. JHEprus
5.1 Pabora 1 MoIHOCTH 3 1 https://m.edsoo.ru/75SLMREDY 1
5.2 [IpocThie MexaHU3MBbI 5 1 https://m.eds00.ru/504NQXKX9
53 MexaHuyeckas SJHeprus 4 1 https://m.edsoo.ru/G30454EMT
Nroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12

[10 ITPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoandyecTBO 4acoB

Ne HaumeHnoBaHue pa3ieioB DJIeKTpOHHbIe (LM(ppoBbIE)
/| W TeM NpPorpaMMbl Bcero Konrponbitre | Ipakritieckite o0pa3oBaTeJIbHbIE pecypcChl
" porp padoThI padoTsbI P pecyp
Paznen 1. TenioBbIe ABJIEHUA
CTpoeHue U CBOMCTBA
1.1 7 https://m.edsoo.ru/R8QZNCIPM
BEIECTBA
1.2 TenoBbie Mpoiecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DIIEKTPUYECKHE 3apsIIbl.
2.1 3apsKEHHBIE TENIA U UX 7 1 https://m.edsoo.ru/R4QORCTQ4
B3aUMOJICUCTBUE
ITocTosHHBIN
2.2 . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
AJIEKTPUICCKUN TOK
2.3 MarnutHzle ABlICHUSA 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
DNIeKTpOMarHuTHas
24 4 https://m.edsoo.ru/7QODSEL1S5
WHAYKIHS
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
. 68 4 14.5

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoandyecTBO 4acoB

Ne HaumenoBanue pa3aesion

DJIeKTpOHHbIe (LM(ppoBbIE)

) B Kontpoasbnbie | IlpakTuueckue 6
cero
n/m | W TeM NPOrpamMMbl paGoTE! paGorst o0pa3oBaTe/ibHbIE PeCYpPChI
Pa3znea 1. Mexannuyeckue siBJeHUS
MexaHnyeckoe IBUKEHUE
1.1 A 10 1 https://m.eds00.ru/CEOGHRGTL
U CIIOCOOBI €r0 ONUCAHUSA
1.2 BsaumonelictBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
2.1 Mexanunueckue KojIeOanus 7 3 https://m.eds00.ru/S5VIGSAI3
MexaHuueckue BOJIHEL.
2.2 8 1 3 https://m.edsoo.ru/DHIJG8AS50
3BYyK https://m.edsoo.rw/DHLGS/
Uroro no pazaeny 15
Pa3nes 3. Di1IeKTPOMArHUTHOE MOJI€ ¥ JJIEKTPOMATHUTHBIC BOJIHBI
DIIEKTPOMArHUTHOE MOJIE U
3.1 p 6 2 https://m.edsoo.ru/DT98BSEY0
AJICKTPOMArHUTHBIC BOJTHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
3aKOHBI pacIpPOCTPAHEHUS
4.1 pactpoctp 6 2 https://m.edsoo.ru/HBN3NMK2M
cBeTa
JIMH3EI ¥ onITHUYECKHE
4.2 6 3 https://m.eds00.ru/20WNYKRX1
npudopbI



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1

Pasnoxenune Oenoro cesera

43 3 2 https://m.edsoo.ru/2Z5AHODTO
B CIEKTP
Hroro no paszneny 15
Paznen 5. KBaHToBbIe sIBJIeHUSA
Hcnyckanue u
5.1 MOTJIOIIEHHUE CBETA 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CrpoeHue aTOMHOTrO siipa 1 https://m.edsoo.rt/U3WX2R61B
53 S nepHblie peakuuun 1 https://m.edso0.rt/TMMVY9VSF
Hroro no paspeny 17
Paznen 6. [loBTopuTe 1bHO-0000111aI01IIHIT MOYJT
[ToBTOpeHue u 06061IeHNE
6.1 CozepKaHus Kypca 9 2 https://m.edsoo.ru/JKQXVISBE
¢u3uku 3a 7-9 xnace
Nroro no pazaeny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos
Ne Tema ypoka Kontpoasusie | TIpaKruaeckme Hara DJ1eKTPOHHBbIE HU(PPOBHIE
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE peCypcChl
padoThl padoThI
®usuka — HayKa O MPHUPOJIE.
1 SIBrieHust IpUpOABI. 1 https://m.edsoo.ru/35YPBIWSK
Du3nYECKUE SBICHUS
MexaHnn4deckue, TeIIOBhIE,
2 ANEKTPUUECKNE, MATHUTHBIE, 1 https://m.edsoo.ruw/I116US53L.6H
CBETOBBIE, 3BYKOBBIC SIBIICHUS
®u3nuecKue BEIUYUHBI U UX
3 1 https://m.edsoo.ru/6ZYFTFPA7
U3MEpPEHUE
Ypok-uccienoBanue
"H3Mepenne TeMieparypbl
4 MIPY TTIOMOIIH KUJKOCTHOTO 1 1 https://m.eds00.ru/VQGCNEIMP
TEPMOMETpPA U JaTUMKA
TeMIEPaTyphl"”
Kax ¢usuka u apyrue
€CTECTBEHHBIC HAYKU U3Yy4aroT
MIPUPOLY.
5 EcrecTtBeHHOHAay4YHBIN METOX 1 https://m.edsoo.ru/3LPP2HPX?2
no3Hanus. OnrcaHnue
bu3nUecKux SBICHHMA C
MTOMOUIBIO MOJEIIEHN
Ypok-uccnenoBanue
6 1 1 https://m.edsoo.ru/9YLZITEMU

"[IpoBepka runoTessl:



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

JaJIbHOCTH I10JIETA IIapUKa,
IYLUIEHHOTO FOPU30HTAJIBHO,
TeM OOJIbIIIEe, YeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAIOIIME TUCKPETHOE https://m.edsoo.ru/FSPU4OLYR
CTPOEHHUE BEIIECTBA

8 JIBIM>KEHHE YaCTHIL BEIlleCTBa https://m.edsoo.rw/HQ31SN1F3
VYpoxk-uccinenopanue «OnbITbI

9 10 HAOJIOIEHUIO TEIUIOBOIO https://m.edsoo0.ru/FT87UNTLS
pacIIUpEHUs Ta30B»

10 ATperaTibie COCTOAHHA https://m.edsoo.ru/STRDWACXM
BEIISCTBA
Bzaumocss3p Mexay
CBOMCTBaMH BEILIECTB B
pa3HbIX arperaTHbIX

11 COCTOSIHUSIX U BX https://m.edsoo.ru/AWMI1DBI48
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BObI
Mexanndeckoe IBHKCHHE.

12 PaBHOMEpHOE 1 https://m.edsoo.ru/3IW6CCIHBI1
HEPAaBHOMEPHOE JABUKECHHUE

13 Cropocts. EAnHHIE! https://m.edso0o.ru/29GPTJAKL
CKOpOCTH
Pacdet myTt 1 BpeMeHU

14 https://m.edsoo.ru/PVHMNWAUA
JIBIKCHUS

15 Wuepuus. 3akoH HHEPIIUH. https://m.edsoo.ri/KX5510IBX



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

BzaumoaerictBue TEI Kak
MPUYMHA U3MEHEHUS CKOPOCTH
IBIDKECHUS TEN

ITlnotHOCTE BemiectBa. Pacuer

16 Macchl M1 00beMa TeJa 1o €ro https://m.eds00.1ru/0S71X3DPS
IJIOTHOCTH
JlaGoparopHas paboTa

17 «Omnpenenenue MIOTHOCTH https://m.edsoo.ru/OH22PX7CX
TBEPAOTO TEIa»
Pemrenue 3amad rmo teme

18 https://m.eds00.ru/SODYVYG49
"[TimoTHOCTH BemecTBa"
Cuna xak XxapakTepUCTHKa

19 B3aumoencTaus Tei1. Cuia https://m.edsoo.ru/NV56FY1G2
yrpyroctu. 3akoH ['yka
JlabGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH

20 pactspkenus (nedopmariim) https://m.edsoo.ru/PXXW6DHXE
MPY>KUHBI OT MIPUIIOKEHHOMN
CHIIBD
SBnenue Tarorenus. Cumna

21 https://m.edsoo0.ru/OCWIXFNQE
TSOKECTH
CBsi3b M@Ky CUIION TSKECTH

22 1 Maccoii rena. Bec rena. https://m.edsoo.ru/8PZHPV1YJ
Pemenue 3anay 1o reme
"Cuna Tsoxectr"
Cwuita TSDKeCTH Ha JPYTuX

23 rtaHeTax. Ousndeckue https://m.edsoo.ru/IM2DOKYLI

XapPaKTCPUCTHUKHU IIJIAHET



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

24

Hsmepenue cui. lunamomeTp

https://m.edsoo.rw/IT1ZGKCKH

25 Bec Tena. HeBecomocTh https://m.edsoo.ru/UA0ISQ8RE
Clo’)keHue AByX CHII,

26 HanpanHeHHHX nou OAHOH https://m.edsoo.ru/L6SNUZVZS8
npsMoii. PaBHoae#cTByoIas
cui

27 Peenne faﬂaq o Teme https://m.edsoo.ru/MKPXDZNX5
"PaBHoelicTBYIOIIAs CHIT"
TpeHue CKOJIbKEHNs U TPEHUE

28 nokos. Tpenue B mpuponae u https://m.edsoo.rw/TA1IEOSMMH
TEXHHUKE
JlaGopaTopHnas pabota
«3y4yeHune 3aBUCUMOCTH

29 CHIBT TPCHHA CKOMBACHIA OT https://m.edsoo.rt/TAQP4B30A
CHUJIBI JABJICHUS U XapaKTepa
COTPUKACAIOIIIUXCS
IIOBEPXHOCTEN»
Pemienue 3ama4d Ha

30 onpeJieseHue https://m.eds00.ru/5YY23XXSD
PaBHOACHCTBYIOLIEN CUJIIBI
Pemrenue 3amad mo remam:

31 «Bec Tenay, «paguuccioe https://m.eds0o0.rt/T9V639RZF
u3zoopaxenue cuim», «CHUIIb,
«PaBHOAEHCTBYIOIIAST CHIDY
KoHnTtponbHas paboTa mo

32 TeMaM: «MexaHquCKoe httDs://m.edsoo.ru/P4RO8WE4D

IBIDKEeHHE)», «Macca,
INIOTHOCTEY, «Bec Temay,



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

«I"paduueckoe nzodpaxeHue
cuiy, «CHuie»

Hasnenune. CriocoObl

33 YMEHBIIEHUS U YBEIUUYCHUS https://m.edsoo.ru/25TVMI1FDL
JTaBIICHUS
JlaBnenue raza. 3aBUCUMOCTD
34 JIaBJICHUS ra3a 0T 00bEMa, https://m.edsoo.ru/544YMX9WR
TEeMIIepaTypbl
Ilepenaua naBieHus
TBEPJBIMH TEIIAMH,
35 https://m.edsoo.ru/CGSPOSNWO
JKUJIKOCTSIMU M Ta3aMU. 3aKOH
ITackans
JlaBiieHue B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEUCTBUEM CUJIBI https://m.edsoo.ru/K7T1219UC
TSDKECTH
Pemienue 3ama4 1o reme
37 «JlaBneHue B )KUAKOCTH U https://m.edsoo.ru/UHHC5RB6W
rase. 3akoH Ilackamns»
38 CooOmraromuecst CoCy/IbI https://m.edsoo.ru/7HDBMDHR?2
39 IM'mapaBamyeckuil mpecc https://m.edso00.ru/67X21L.F396
40 MaHOMeTpHU' Hopurresoi https://m.eds00.ru/5G846G718
JKUJIKOCTHBIN HAcoC
AtMmocdepa 3emnu. [Ipuannsl
CYILIECTBOBaHUS BO3TyIIHOM
41 obonouicH Jemn. https://m.eds00.rt/DRQ6ZPWIM

3aBUCHUMOCTB aTMOC(EPHOTO
JaBJICHHUA OT BBICOTBI Hal
YPOBHEM MOpSsI



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

Bec Bo3ayxa. ATmMochepHoe

42 https://m.edsoo.ru/PYRNEDISY
JIaBIICHUC

43 Hsmepenne armocgeproro https://m.edsoo.ru/2183TIPDA4
nasnenus. OneiT Toppuuernu
3aBUCHMOCTH aTMOC(HEPHOTO

44 JIaBJIEHHUS OT BBICOTHI HaJl https://m.edsoo.r/YWIFWMZIJ
YPOBHEM MOps
bapomeTp-anepoun.

45 ATtmocdepHoe 1aBieHHE HA https://m.edsoo.rt/ WBNXTP7GR
Pa3IUYHBIX BBICOTAX

46 'l')emeHI/Ie SAAATTIO TeMe https://m.edsoo.r/YWVWLS5TAI

Atmocdepnoe naBieHue"

JlelicTBrE )KUJIKOCTH U Ta3a HA

47 [IOTPY’KEHHOE B HUX TEJIO. https://m.edsoo.ru/SMGIFR466
ApxumenoBa cuia
JlaGopaTopHnas pabota
«Omnpenenenue

48 BBITAJIKUBAIOIIEH CUJIBI, https://m.edsoo.ru/7U40IDLK?2
JEUCTBYIOLLEH Ha TeJoO,
MOTPY>KEHHOE B KUJKOCTh)»
JlaGopaTtopHnasi paboTa 1mo
teme «MccnenoBanue

49 3aBHCHMOCTH Beca TeJia B BOJE https://m.eds0o0.ru/OUOBGKKSW
0T 00bEMa NOTPYy>KEHHOH B
JKUJIKOCTD YacCTH TeJIa»

50 [ImaBanue Ten https://m.edsoo.rt/UMAE9Q10Y

51 JlaGopatopnas pabora https://m.edsoo.ru/BGOVBS63P

"KoHcTpyupoBanue



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

apeoMeTpa Wi
KOHCTPYHUPOBAHUE JIOJIKU U
ofpeJieNieHue eé
rpy30M0abEMHOCTH"

Pemrenue 3agad mo reMam:
«I1naBanue cynos.

52 BosnyxomnnaBanuey, https://m.edsoo.ru/R7VHLA60Q
«JlaBeHue TBEpbIX TET,
KUJKOCTEH U Ta30B»
53 Mexanunueckas pabota https://m.edsoo.ru/1YIR6J7L5
54 Momrocts. Eavmmiier https://m.edsoo.ru/4AUUXIHR1X
MOIIIHOCTHU
VYpok-uccnenoanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM IIPU 1 https://m.edsoo0.ru/GDB065558
HoabEME 10 JiecTHHIE"
56 Hpoctbie MexarisMbi. Poraar. https://m.edsoo0.ru/8YRUOUGS?2
PaBHOBeCHE cuit Ha peryare
KonTponbHas pabota mo teme
«/JlaBiieHME TBEPIBIX TEI,
57 KHUJIKOCTEH U ra3oBy / https://m.edso0.rt/DWLOWQXQZ
Bcepoccniickas npoBepoyHas
paborta
PeseprHrlIit ypok. Pabora ¢
TEKCTaMHU 110 TeMe «/laBieHue
58 TBEPABIX TEN, )KUIAKOCTEU U https://m.edsoo.ru/RFCSYBIFS§
ra3oBy» / Bcepoccuiickas
poBepoyHas paborta
59 Pbruaru B TexHuKe, OBITY U 0.5 https://m.edsoo.ru/KR7VOIXUT



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

npupoze. Jlaboparopuas
paborta «MccnenoBanue
YCIIOBHI PAaBHOBECHS pPhIYara

60

Pewenue 3anau o reme
«Y CIIOBHsI paBHOBECHS
ppIaara»

https://m.edsoo.ru/6 AXDHEFS8N

61

Koadduuuent noneznoro
JIEUCTBUS MEXaHU3Ma.
JlabopaTtopHnast pabota
«3mepenne KIIJI HaknoHHOM
IUIOCKOCTH

0.5

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

62

Pemienue 3ama4 mo teme
"Pabota, moutHocTh, KIT/T"

https://m.edsoo.rt/VESXBQLVS

63

MexaHuveckas SHEepTHsl.
Kunernueckas u
NOTEHI[MAIbHAs SHEPTUs

https://m.edsoo.ru/3AHQE7HOYK

64

3aKOH COXpaHEHUS
MEXaHUYECKON SHEPrUuun

https://m.edso0.1ru/46Y227ZPME

65

Y PpOK-3KCIIEpUMEHT IO TEME
"OKcnepuMeHTaIbHOE
ompeieJICHUE N3MEHECHHUS
KHHETHYECKON 1
MOTEHLIMAIBHON YHEPTUH TIPU
CKaThIBAaHHMH TeJla I10
HaKJIOHHOM IIJTIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbhas padota no teme
«PaboTta 1 MOIITHOCTb.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC



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

PesepsHsliit ypok. Pabora ¢

67 TEKCTaMH 110 TEME 1 https://m.edsoo.ru/MJIPGGSA3
"MexaHn4deckoe aBrKeHue"
PesepHblit ypok. Pabora c
68 TeKcTamu 1o TeMe "Pabora. 1 https://m.edso0.ru/XT2SMNZYM
MormtHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB 68 12

[10 ITIPOTPAMME



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

8 KVIACC

KoaunuecTBO 4acoB

Ne Tema ypoka Kontponsusie | TIpakTaeckne Hara DJIeKTpOHHbIe Hu(poBbIe
n/n Bcero U3y4YeHHusi | 00pa3oBaTe/IbHbIE pecypchl
padoTsbI padoThI

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN

1 YIAp 1 https://m.edsoo0.ru/10BIEJ8GQ
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS
Macca u pa3mep aTOMOB U

2 P P 1 https://m.edsoo.ru/OMIN4E3EH
MOJIEKYJI
Monenu TBEPAOTO, )KUIKOTO U

3 ra3zo000pa3HOro COCTOSHUN 1 https://m.edsoo.ru/HVW3IWMRAS
BEILIECTBA
OO0BbsicHeHHE CBOWCTB
TBEPJIOTO, JKUIKOTO U
ra3o00pa3HOro COCTOSHUM

4 1 https://m.edsoo.ru/DJYTZQHS3
BEIIIeCTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
Kpucrannueckue u

5 1 https://m.eds00.ru/8G73PVM40
aMmopdHbIC TeIa
CmaunBaHue u

6 KanuJUISIPHOCT. 1 https://m.edso0.ru/7XZHOXTSK
[ToBepxHOCTHOE HaTsKEHNE
TennoBoe pacmpeHue u

7 P P 1 https://m.edsoo.ru/I3N30OKS8L
cKaThe AUPS.//M.EASO0.M IS NI LIRS O L

8 Temnepatypa. CBsi3b 1 https://m.edsoo.ru/5XSV6F15B



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

TEMIIEpaTypbl CO CKOPOCTHIO
TEIUIOBOTO JABMYKEHMSI YaCTHUI]

BnyTtpeHnHss sHeprus.

9 CrocoObI U3MCHEHUS https://m.edsoo.ru/BBVCI9MH6
BHYTPEHHEN YHEPTUHU

10 Bunael reruionepenaun https://m.edsoo.ru/WF4J3070P
Ypok-koHpepeH1us
"[IpakTHueckoe

11 HCH? HI3OBATIE TEIUIOBRIX https://m.edsoo.ri/UU910QFZW
CBOMCTB BEIIIECTB U
MaTepuasoB B LEIX
sHeprocOepexeHus"
KonuyecTBo TEIIOTHI.

12 https://m.eds00.ru/88291DDIZ
VY nenpHas TEII0EMKOCTh
YpaBHEHHE TEMIOBOTO

13 Oananca. TermmooOomeH u https://m.eds00.ru/P52QUVQIE
TEIJIOBOE PABHOBECHE
JlaGopatopHas paboTa
"UccnenoBaHue SBICHUS

14 TeruiooOMeHa pu https://m.edsoo.ru/FR2ZN6NSGV
CMEIIMBAHUH XOJOIHOHN U
ropstuei BobI"
Pacuer koaudecTBa TEIUIOTHI,
HEO0OXOMMOT0 JIJIst

15 HArpeBaHUs TEJa U https://m.edsoo.rw/JSMRA1APW
BBIJICTISIEMOTO UM TIPH
OXJTAXKICHUH

16 JlaboparopHas paboTa https://m.edso00.ru/40IT1ZJAH



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

"Onpenenenne yaeabHOU
TEIJIOEMKOCTH BenlecTna"

DHeprus TomvMBa. Y aenbHas

17 https://m.eds00.ru/683 AIXY WS
TEIJIOTa CTOPAHUS
[InaBneHue U OTBEpICBaHKE

18 KPUCTaJUIMYECKUX TEIl. https://m.edsoo.ru/JHESA1PJF
VnenbHas TemioTa riaBiIeHUs
JlaGopaTtopHnast pabota

19 "OnpenaeneHue yaeabHON https://m.edsoo.rt/LCQXVHGHD
TETUIOTHI TIaBJICHUS Jibaa"

20 Mapoobpasosarue 1 https://m.eds00.ri/CQG4DQKML
KoHieHcauus. Mcnapenue
Kunenue. Y nenbHas temiora
napooOpa3zoBaHUs U

21 KOHJICHCAIIUH. 3aBUCUMOCTD https://m.edsoo.rw/Y7HDIM2GZ
TEeMIIepaTypbl KUTICHHS OT
aTMOC(hEpHOTO JTaBJICHUS
BnaxunocTe BO3ayXa.
JlaGopartopHas paboTa

22 "Onpenenenue https://m.edsoo.ru/7KP37WO0J1
OTHOCUTEIBHOW BIAXKHOCTH
BO3IyXxa"
Pemenue 3anayd Ha

23 OnpeJieJICHUE BIAKHOCTH https://m.edsoo.ru/N4XJEXGAL
BO3/IyXa
[TpuHIUTIEI pabOTHI TEMJIOBBIX

24 nsurareneit. [laposas https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens



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

BHYTPEHHETO CTrOpaHUs

KII/I TermoBOro aBuraTessi.

25 TennoBeie ABUTaTEIN U https://m.edsoo.ru/UJA3DRDOH
3al[UTa OKPYKAIOIIEH Cpeabl
3aKOH COXpaHEHHUs U

26 [IPEBPALLCHNS SJHEPTUU B https://m.edsoo.ru/BIKX6RPQ9
TEIJIOBBIX Ipolieccax
[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme "TeroBsie

27 siBiieHus. MI3MeHeHune https://m.eds00.ru/9AQS53CC7C
arperaTHbIX COCTOSIHUI
BellecTBa
KoHnTtponbHas pabota 1o Teme
"TennoBble SIBICHUS.

28 https://m.edso00.ru/0X03133KU
N3MeHeHue arperaTHbIX
COCTOSIHUM BeniecTna'

29 InexTpusanus Tex. [lsa pona https://m.eds00.1u/9E85KDQMD
ANIEKTPUYECKUX 3apsi0B
Ypok-uccnenoBaHue

30 "3HeKTpH3vauHﬂ et https://m.edsoo.ru/JALQFK67]
WHIYKIWEH U TIpU
COTNPUKOCHOBEHUH"

3 1 B3aHMOHeﬁCTBHe SapH)KeHHBIX https://m.edsoo.ru/LlJCg 22289
ten. 3akoH Kynona
DJIEKTPUUYECKOE TOJIE.
HanpspbkeHHoCcTh

32 https://m.eds00.ru/N79CZGZ1J

ANEKTPUYECKOTO IOJISL.
[Ipuaumn cynepno3sunuu



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

BJIEKTPUYECKUX TTOJEH

Hocurenn SJICKTPHUICCKUX

33 3apsA0B. DIIeMEHTapHBIN https://m.edsoo.ru/AFOIKADMV
3apsia. CtpoeHue aToma
[TpoBOAHMKY U TUITEKTPUKH.

34 3aKOH COXpaHEHHUs https://m.edsoo.ru/USJR991PB
JJEKTPUYECKOTO 3apsa
Penrenue 3ama4d Ha

35 MIPUMEHEHNE CBOMCTB https://m.eds00.ru/SXWWOSWJ5
INEKTPUUYECKUX 3apsI0B
DNEeKTPUUECKUN TOK, YCIOBUS

36 erO CYHIECTROBAHILL https://m.edsoo.ru/ISIMP3J3M
VcTOYHUKY AIIEKTPUYECKOTO
TOKa

37 JICHCTRIT STeKTpirieckoro https://m.eds00.ru/QSWUTCKVT
TOKa
VYpok-uccnenoBanue

38 "I[eHCTBHe SJICKTPHHCCKOTO 1 https://m.edsoo.m/ZHMKZM4JU
H0JIs1 HA TIPOBOJTHUKH U
JTUBIIEKTpUKN"
DJIEKTPUUYECKUIN TOK B

39 https://m.edsoo.ru/E4COOOYPF
MeTajulax, KHUJIKOCTAX U ra3ax

40 DUICKTpHCCKas eI 1 8 https://m.edsoo.ru/ROW7KUDDO
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHas

41 pabora "U3mepenue u 0.5 https://m.edsoo.ru/9LHH7UNII
peryiaupoBaHUe CUJIbI TOKA"

42 DNEKTPUUECKOE HANPSIKEHHE. 0.5 https://m.edsoo.ru/X7POJOFGH



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH

Boastmerp. JIabopatopnast
pabora "H3mepenue u
peryJiMpoBaHue HaNpsKeHUs"

43

ConpoTuBieHHE TPOBOAHHKA.
VY nenpHO€E CONPOTHUBIICHHE
BEIIECTBA

https://m.edsoo.ru/E8UO5SPC4G

44

JlaGoparopHas paboTa
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COIIPOTHBIICHUS TIPOBOIHUKA
OT €T0 JUTMHBI, TUTOIIA/IN
MOTEPEYHOr0 CEUCHUS U
Marepuana"

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

45

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

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopatopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, WIYILETo Yepes3
PE3UCTOP, OT COMPOTHBIICHHS
pe3ucTopa M HANPSHKEHHS Ha
pesucrope”

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarennrHOE U
napajuieJIbHOEe COSTUHEHUS
HpOBOJIHI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlaGoparopHas paboTa
"IIpoBepka mpasuiia
CJI0’KEHHUS HANIPS)KEHUN IIpU
110CJIEI0BATEIBHOM

https://m.edsoo.ru/VQ3VYPOTS8



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

COCIMHCHNU OABYX
pe3ucropon”

JlaGoparopHas paboTa
"IIpoBepka nmpaBuiia AJisi CHIIbI

49 https://m.edsoo.ru/DPAXG8PZJ]
TOKa NP NapajlieTbHOM
COEJIMHEHUH Pe3UCTOpOB"
Pemrenue 3aga4d Ha

50 HPUMCHCHHE 3aKk0Ha OMa 1t https://m.edsoo.ru/19ZEFKZ74
Pa3IMYHOTO COCTUHEHUS
MIPOBOJIHUKOB
Pabota u MomHOCTh

51 3JIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/40AIXYN3H
[xoyns-Jlenna
JlaGopaTopHnas pabota

52 "Onpeenerue padore! https://m.edsoo.ru/VR92VEJHA
MOIIIHOCTH 3JIEKTPUUECKOTO
TOoKa"
DJIEKTPUYECKHUE LENH U

53 MOTPEOHTEIIH HIEKTPHHCCKOI https://m.edsoo.ru/1L3KZ2XI.M
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

54 HOCTOﬂHHf 1€ MATHHTRL, 1X https://m.edsoo.ru/KI.1ZHIKQF
B3aMMO/ICHCTBHUE
Ypok-uccnenoBaHue

55 "N3yuenue nonei https://m.edsoo.ru/1 GL7RJIQOR
IMOCTOSHHBIX MarduToB"
MarunurtHoe none. MarouTHoe

56 https://m.edsoo0.r/R3IXXICRVK

1oJjie 3eMJIM 1 €0 3HAaUYCHHUE



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

JUIA JKU3HU Ha 3eMiie

57

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"DnexTpuuecKue 3apsbl.
3apspKeHHBIE Tena U UX
B3aNMOCHCTBHS.
[ToCTOAHHBIN JIEKTPUUECKUI

TOK

https://m.edsoo.ru/RTA1IB1C5

58

KonTtponsHast pabora o Teme
"DNIeKTpUUECKHUE 3apsbl.
3apsoKeHHBIC Tela | UX
B3aUMOJICHUCTBUSL.
[ToCTOAHHBIN 2JIEKTPUUECKUI
Tok" / Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo0.ru/ZISSW47Z7TW

59

PesepsHslit ypok. Pabora ¢
TEKCTaMU 10 TeMeE
"ITocTOSIHHBIN 2JIEKTPUUECKUI
Tok" / Becepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/EQRLKPTIU

60

OmneiT OpcTena. MaruutHoe
T10JI€ IEKTPUUECKOro TOKa
MarnutHoe nosie KaTyIIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTopHnast pabota
"N3ydyeHue nencTBus
MarHUTHOTO TOJIS Ha

0.5

https://m.edso00.1u/KG8XDIUWD



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

MIPOBOJTHUK C TOKOM"

62

DNEeKTPOABUTATEIb
IIOCTOSTHHOTO TOKa.
Hcnonws3oBanue
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpynpoBaHue u
u3y4eHue paboThl
JJIeKTpoABUraTes"

https://m.edsoo.ruw/7VYQQDMFN

63

Onpitel @apanes. 3akoH
3JIEKTPOMATrHUTHOMN
uHaykiuu. [pasuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onexrporerepatop. CriocoObt
MOJIYYEHUS IIEKTPHUIECKOW
SHEPruu. DJIEeKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEeprun

https://m.edsoo.rw/LM1C70D7A

65

[ToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DnexTpuueckue u
MarHuTHBIE SIBICHUS"

https://m.edsoo.ru/GFS9PNCEB

66

KonrtponsHast pabora o Teme
"DIeKTpUUECcKUe 1
MAarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PeseprHrliit ypok. Pabota ¢
TekcTaMu 110 TeMe "TennoBrlie
ABIIEHUS"

https://m.eds00.ru/4B8GKYQI1X

68

PesepHbIii ypok. Pabora ¢

https://m.edsoo.ru/ISHXTIL TXX



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

TCKCTaMH I10 TEMEC

"MarauTtHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME

68

14.5




9 KJIACC

KoandyecTBO 4acoB

Ne Tema ypoka Konrpoasnsie | IlpakTnyeckue Aara JJICKTPOHHEIC UPPOBLIE
n/n Bcero U3y4yeHHusi | 0o0pa3oBaTe/IbHbIE pecypchl
padoTsbI padoThI

1 Mexatirieckoe ABIRCHHC. 1 https://m.edsoo.ru/UP3188VCD
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTENBHOCTD 1 https://m.edsoo.rt/UWFLOQ33T
MEXAHUYECKOTO IBUKEHUS
PaBHOMEpHOE NPAMOJIUHEITHOE

3 1 https://m.edsoo.rt/E65RWOZKO
JBUYKEHUE
HepasaomepHoe

4 PDAMOJIIHEIHOE ABIDRCHAE. 1 https://m.edsoo.ru/LO43PYTGB
CpenHsis 1 MTHOBEHHAS
CKOPOCTb
IIpssMmonuHenHOe

5 PaBHOYCKOPEHHOE JBHKECHUE. 1 https://m.edsoo.ru/8KUYWCHBO
VYckopenue
CkopocTh NPSIMOIMHENHOTO

6 PaBHOYCKOPEHHOI'O JBM)KEHHUSL. 1 https://m.edsoo.ru/HXCDF3ZC8
I'padux ckopoctu
JlaGopaTopHnasi pabota
"Onpenenenune yCKOpeHus Tesa

7 IIPY PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFOS
JBUKEHHUH 110 HAKIIOHHOU
mI0cKoCcTH"

8 CB00OOIHOE MajeHKE TEI. 1 https://m.edsoo.ru/NMQA4GGEQ



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

Onertel [Nanunes

PaBHOMEpHOE IBUKEHUE TIO
okpyxHocTu. [lepuon u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOparenus. Jluneitnas u
YTIIOBasi CKOPOCTH

10 Henrpoctpemntenbhoe https://m.edso00.rt/OSLFGWFEZY
YCKOpEHUE
IlepBbiit 3akoH HproToHa.

11 https://m.edsoo.ru/TADTURL3K
Bexkrtop cumbl
Bropoii 3akon HeroToHa.

12 Topon . 1 HpIOToH https://m.edsoo.ru/SA28NGVEV
PaBHOelicTBYIOIIAsA crita
T i H .

13 POETHH SAROMH HpIoTOoHa https://m.edsoo.r/XPFYG64RM
Cynepno3uuus cui
Pemienne 3aga4d Ha CHEHHUE

14 HICHHC 3a7a% Ha HPHMEHEHH https://m.edsoo.ru/GEM2S4HK9
3ak0oHOB HbroTOHA

15 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pe e eme «C

16 HHCHHE SAAAT HO TeMe «-ua https://m.edsoo.ru/HMLIAMNI12
YOPYTOCTI
JlaGopaTtopHnast pabota

17 «Omnpenenenne KECTKOCTH https://m.edsoo.ru/T4PAJAFV1
MIPY>KUHBD)

18 Cuna tpenus https://m.edsoo.ru/B4WPRARI7
Pemenwne 3agau o teme «Cuna

19 HHCTHE SAAT O TeME (-1 https://m.edsoo.ru/PJDH2DCIOT
TPEHUS»
JlaGopaTtopHnast pabota

20 "Onpenenenne k03P huUineHTa https://m.edsoo0.ru/C56RD8K X8
TPEHHUSI CKOJIbKEHHS"

21 Pemienue 3anau no reme https://m.edsoo0.r/VT3T38KBU



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

"3akonbl Hetotona. Cuna
yrpyroctu. Cuna tpeHus"

22

Cwuna TSKeCTU U 3aKOH
BCEMHUPHOT'O TATOTEHUSI.
Yckopenue cBOOOTHOTO
MaJICHHS

https://m.edsoo0.ru/MEETXGF6Q

23

VYpok-koHpepenuus "JIBmxenue
TEJ BOKPYT IT'PaBUTALMOHHOTO
nentpa (CosiHeuHasl cUCTEMA).
lamaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Pemrenne 3agau mo reme "Cuiia
TSYKECTU U 3aKOH BCEMUPHOTO
TAroTeHus"

https://m.edso0o.ru/VO2GVEYAT

25

[TepBast kocMHUYeCKasi CKOPOCTb.
HeBecomocTs 1 meperpysku

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

26

PaBHOBECHE MaTepranbHON
TOYKH. AOCOTIOTHO TBEPAOE
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpauieHusl. MOMEHT CHJIBI.
LlenTp TsxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCHE MaTepranbHON
TOYKH. AOCOIIOTHO TBEPAOL
Teno. PaBHoBecue TBEpAOTO
TeJa C 3aKPEIJIEHHOI 0ChIO
BpauieHus. MOMEHT CHJIBI.
LlenTp TsxecTn

https://m.edsoo.ru/GAMQWA4SLS

28

Penrenue 3amad mo reme
"MomeHnT cuibl. Llentp

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



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C

TsoKecTr"

[ToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "MexaHUYEeCKOe

29 . https://m.eds00.ru/8D7SUVXS]
nBIKeHue. Bzaumonencraue
Ten"
KonTponbHas pabota mo teme

30 "MexaHn4ecKoe IBHKEHUE. https://m.edso0o.ru/JIBOUI2YG
Bsaumonetictsue Ten"
Nmnynbe Tena. UMynbe cubl.
3aK0H COXpaHEHUS UMITYJIbCa.

31 https://m.edsoo.ru/7PISBWQD2
VYipyroe u Heynpyroe
B3aUMOJIEUCTBHE
Penrenue 3amad mo reMe "3akoH

32 " https://m.edsoo.rt/LQO6EH8F9
COXpaHEHHUS UMITYJIbCa
Ypoxk-koHpepenuus

33 "PeakTHBHOE IBIXEHUE B https://m.edsoo.ru/3UH32H4RL
pUpoJie U TEXHUKE"
Mexannueckas padora u

34 p https://m.edsoo.rt/FCOHVOY XP
MOIIHOCTD
PaGoTa cHIIBI TSDKECTH, CUIIBI

35 https://m.edsoo.ru/Y4H20MDHI
YIOPYTOCTH M CHJTBI TPEHUS
JlabopaTtopHnast pabota
«Onpenenenue paboThl CUIIbI

36 TPEHHS TPU PABHOMEPHOM https://m.edsoo.ru/609HFE1P8
JIBIDKEHUH Tea 1O
TOPU30HTAIILHON TTOBEPXHOCTHY
CBs3b DHEPruu 1 padOTHI.

37 P p https://m.edsoo.ru/ZIFB7L5EF

[TorenmanpHas 3HEprust



https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF

Kunernueckas sneprusi.

38 TeopemMa 0 KHUHETUYECKOI https://m.edsoo.ru/WKXT INXVR
SHEPrUuu
3aK0OH COXpaHEHUsI SHEPTUH B

39 P P https://m.edsoo.ru/FMM2S69EB
MEXaHUKe
JlaGopatopHas paboTa

40 «3y4yeHne 3aKOHa COXpaHEHHUs https://m.edsoo.ru/0TVK8KIXB
SHEPTUM»
KonebaTenbHoe IBHKEHHUE U €TO

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTePUCTUKU
3aryxaroiiye KojaeoaHusl.

42 BoinyxneHHble Kosie6aHusl. https://m.edsoo.ru/I3ZKD2M12
Pe3onanc
MaremaTtuueckui u

43 . https://m.edsoo0.ri/O71PZDM1 1
NPYKUHHBINA MasTHUKU
Ypok-uccienoBanue
«3aBHUCUMOCTb MEpHOJA

44 N pHoa https://m.edsoo.rt/BACA6R4KS
KoJIe0aHUH OT )KECTKOCTH
MPY>KUHBI U MacChl rpy3a»
[IpeBpatienue 3Hepruu npu

45 peEpatl P P https://m.edsoo.ru/RPN7BU655
MEXaHUYECKUX KOJIEOaHUIX
JlabopaTtopHnast pabota
«Omnpenenenre 4aCTOTH U

46 el . https://m.edsoo.ruw/FVIY2NUGC
nepuojia KojaeoaHui
MNPYKUHHOTO MasiTHUKa
JlabopaTtopHnast pabota

47 «ITpoBepka HE3ABUCUMOCTH https://m.edsoo.ru/6YGEHWS8DT

nepuojia KojaebaHuii rpysa,



https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT

IIOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

Mexannueckre BOJIHBI.

CBolicTBa MEXaHHYECKHUX BOJIH.

48 https://m.edsoo.ru/QHBQ3U5XV
[IpononpHbIC U TOTIEPEYHBIE
BOJIHBI
VYpok-koHpepeHuus
"MexaHn4ecKue BOJIHEI B

49 . . https://m.edsoo.ru/6PNOHXSJA
TBEpAOM Teine. CelicMuueckue
BOJIHBI"
3Byk. PacnpocTpanenue u

50 y pocTp https://m.edsoo.ru/NTZLRXDB5
OTpa’KE€HUE 3BYKa
Ypok-uccienoBaHue

51 "HaOroneaue 3aBUCUMOCTH https://m.edso0o0.ru/SRPRGGZVSE
BBICOTBI 3ByKa OT YacTOThI"
I'poMKOCTE 3ByKa U BEICOTA

52 p M . https://m.eds00.ru/AOY3HSN3G
TOHA. AKyCTUYECKUI PE30HAHC
VYpok-koH(pepeHuus

53 "V1bTpa3ByK U HH(]pa3ByK B https://m.edsoo.ru/AU3Z0S07U
IPUPOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOMN

a0oTe 110 TeMe "3aKOHBI

54 p https://m.edsoo.ru/7YAJAVS5TM
coxpaHeHus. MexaHuueckue
Koe0aHus U BOJIHEI"
KoHnTponbHas pabota 1o Teme
"3aKOHBI COXpaHEHHUS.

55 https://m.edsoo.ru/ZVD7744VH

MexaHnueckue KoJIeOaHus U
BOJIHBEI"



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH

56

DIIeKTPOMarHuTHOE TOJIE.
ONEeKTPOMarHUTHbIE BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

58

Ypok-koudepennus "[kara
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
AJIIEKTPOMATHUTHBIX BOJIH AJIs
COTOBOM CBsI3U"

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

59

VYpok-uccienoanue "N3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbIO MOOHMIIEHOTO
tenedona"

https://m.edsoo.rut/SHN7BSEB4

60

Pemenue 3amau Ha onpeencHue
YaCTOTHI U JIIUHEI
ANEKTPOMArHUTHOM BOJTHBI

https://m.edso0o0.ru/WIGCO6QSN

61

DneKTpOMarHuTHas Mpupoia
cBeta. CKOpOCTH CBETA.
BosiHOBBIE CBOIICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

WcTounukwm cBera.
[IpssMonuHenHOe
pacrpocTpaHeHUE CBETA.
3atmenus CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpaKEHUs CBETA.
3epkana. Pemenne 3a1a4u Ha
MPUMEHCHNE 3aKOHA OTPaKCHHUS
CBETa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenne cBera. 3akoH

https://m.edsoo.ru/NF1PZFEV3



https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3

IMPECJIOMIICHUA CBETA

[TosmHOE BHYTpEHHEE OTpAKEHUE
cBeTa. Mcnosn30BaHue MOJIHOTO

65 https://m.edsoo.ru/FZ7THV6E2W
BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBO/IAX
JlaGopatopHas paboTa
"UccnenoBanue 3aBUCUMOCTH

66 yIJIa OpeJIOMIIEHHS] CBETOBOI'O https://m.edsoo.ru/R80OIT10S
Jy4a OT yIJia MaJieHus Ha
rpanuue "Bo3yXx-cTekio""
VYpok-koHpepeHuus
"Ucnonap30BaHue MOIHOTO

67 BHYTPEHHETO OTPAKCHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBsI3b"
JIunzel. OnTHyeckas cuia

68 https://m.edsoo.ru/ZV7021.97F
JIUH3BI

69 Hoctpoenne nsoOpaxeii B https://m.edsoo.ru/MWU2YHLIN
JMH3aX
JlaGopaTtopHnast pabota

70 "Onpeaenerne q)OKyCHOF? https://m.edsoo0.ru/3XTVNZNJIJ
pacCTOSTHUS U ONITHYECKOMN CHITBI
cobuparomiei TuH3b1"
VYpoxk-koHpepeHuus

71 "OnTuyeckue JIMH30BbIC https://m.edsoo.ru/KKVRKOP3D
npudopsr"”

72 1 a3 kak OMTHECKas CHCTEMa. https://m.edsoo.rui/KP1ACI9PW

3peHue



https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW

VYpoxk-koupepennus "JledexTs

73 https://m.edsoo.ru/ZKWLQ3CHI
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6emnoro ceera B

74 criextp. Ombrtst Hbforota. https://m.edsoo.ru/ZPRFN4D5V
CrnosxeHue CeKTpagbHbIX
uBeToB. Jlucnepcus cBera
JlaGopatopHas pabota "OnbIThI
0 Pa3JI0kKEHUIO OETIoro CBeTa B

75 CIIEKTP U BOCIIPUATHIO LIBETA https://m.edsoo.rw/ESISL6TCH
IPEMETOB NP UX HAOIIOCHUN
yepes3 LIBETOBbIe PUIbTPHI"
Ypok-nipaktukym "BoiHoBbIE

76 CBOIICTBa cBeTa: AUCIEpPCHs, https://m.edsoo.ru/A1F3HB8Y9
uHTEepepeHys u Audpaxus"

77 Ombrret Pesephopaa https://m.eds00.ru/P922QVFEIV
IUTaHEeTapHasi MOZEIb aTOMa

78 Hoctynarst bopa. Mozex https://m.eds00.ru/OBJPHE0G?2
aroma bopa
Hcnyckanue v nornoueHue

79 cBeTa aToMoM. KBaHTHL. https://m.edsoo.ru/MILRTHPCO
JInnelyaTele CIIEKTPBI

80 ¥ POK-TPAKTHKYM "Ha?HIOHeHHe https://m.edsoo0.ru/7NCLNW296
CHEKTPOB UCITYyCKAHUS

81 PagnoakTHBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWIM

82 CTpOCHHE ATOMHOTO 1pa. https://m.edsoo.rw/IRVESKOFK
Hyxiionnas moneins

83 PaﬂﬂoaKTHBHBIe MPEBPACHHA. https://m.edsoo.ru/RA796TPSP

HN30TOmnEI



https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP

Pemenne 3amau o teme:

84 "PannoakTuBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpaiieHus"

85 [Tepuon nmonypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koHpepeHIus

86 "PannoakTUBHBIE U3TyUYEHUS B https://m.eds00.ru/X1J4002C4
IpUpOJIE, MEIULINHE, TEXHUKE"
SnepHble peakiu. 3aKOHbI

87 COXpaHEHUS 3apsI0BOTO U https://m.edso0.ru/YOQ2XMKOO0
MacCOBOT'O YUCEI

88 DHEPIHS CBA3H ATOMHBIX 1Ep. https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U YHEPTUU

89 Pemterme 3a1a1 10 Teue https://m.edsoo.ru/OD4KHLQ4T
" nepuble peakuun”
Peaknuu cunTe3a 1 neneHus

90 sanep. UcTouHnku sHEeprun https://m.edsoo.rt/RMBFQBND7
ConHua u 3B€37
VYpoxk-koudepennus "Anepuas
sHepreTuka. JlencTus

91 . https://m.edsoo.ru/QTNWEFW90Q
PaAOAKTUBHBIX M3TyYEHUN Ha
’KUBBIE OpraHu3MbI"
[ToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme

92 "DNEeKTPOMarHuTHOE TOJIE. https://m.edsoo.rt/TBOXBITUO
DIIEKTPOMAarHUTHBIE BOJIHBI.
KBanrtoBbie siBeHUs"

93 Korrrpoxtenas pabota o reme https://m.edsoo.ru/SUTJAFD6U

"DJIeKTPOMarHuTHOE TOJIE.



https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U

DIIeKTPOMarHUTHBIE BOJTHBI.
KBauToBrie sBieHus"

[ToBTOpenue, o6o0IICHNE.

94 JlaboparopHbie pabOTHI 11O https://m.edsoo.ru/2GFCLIOJI
Kypcy "B3aumoneiictBue ten"
[ToBTOpenue, 060061IeHNE.

95 Peniterine pacieTHEIX 1 https://m.edsoo.rt/MMINLZOSQ
KaueCTBEHHBIX 3a/1a4 T10 TEME
"TeroBsie mporecch”
[ToBTOpEHME, 000OIICHHE.

96 Pemtertite pactieTHbIX 1 https://m.edsoo.ru/H7HKU30G3
KaueCTBEHHBIX 3a/1a4 0 TEME
"KIIJI TerioBeIX aBurarencii”
[ToBTOpEeHHE, 0000IICHHE.

97 Pemtertite pacteTHbIx i https://m.edsoo. s/ XP2HRNAY4
KauyeCTBEHHBIX 33/1a4 0 TEME
"KII/] anexkrpoyctaHoBoK"
[ToBTOpEeHme, 0600IICHHE.

98 JlaGopaTopHbie pabOThI 1O https://m.edsoo.ru/FK30FNRHX
Kypcy "CBeToBbI€ ABICHHS"
[ToBTOpenue, o6o0IICHNE.

99 Paora ¢ Tekcramit 1o Teme https://m.eds00.ru/91XS3CXDT
"3aKOHBI COXpaHEHUSI B
MeXaHuKke"
[ToBTOpenue, o6oOIICHNE.

100 Pabota c Texctamu 1o Teme https:/m.edsoo.rw/L3YKVIINT
"Konebanus 1 BoaHb"

101 [ToBTOpenue, 0600IICHNUE. https://m.eds00.1ru/LG3271SQ6



https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6

Pabora ¢ Tekcrtamu o TeMme
"CBeToBEbI€E aBiIcHUA"

[ToBTOpenue, o6o0IICHNE.

102 Pabota ¢ TekcTtamu 1o TeMe 1 https://m.edsoo.ru/W7IE16NUS8
"KBaHTOBas U sinepHas pu3uka'
OBIIEE KOJIMYECTBO HACOB I10 102 7

[NPOTPAMME



https://m.edsoo.ru/W7IE16NU8




IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiindaTth ABJICHUA IO ONHMCAHWUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOINIUX JAHHOC (l)I/ISI/IIICCKOG SABJICHHUC

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NUECKUE SBICHHS B MPHUPOJE,
MIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PUINIECKUX SIBICHUIN

1.4

ONUCHIBATh HW3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTIONB3Yysl (pU3MUEcCKHe BEJIWYUHBI, MPU OMNHUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICH HCIOJB3yeMbIX BEIHYMH, HX
0003Ha4YEeHUS U €IUHUIIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTh (GOPMYJIbI,
CBSI3bIBAIOIIME JIAaHHYIO  (DU3MUYECKYI0O BEIMYMHY C JPYyTUMHU
BEIMYMHAMHU, CTPOUTh TIpaQUKd  U3YYEHHBIX  3aBHUCHUMOCTEM

(bmnqecm/lx BCINYHNH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUS KW IIPOLICCCHI,
HCIIOJIB3YsT HM3YYCHHBIC 3aKOHBI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alluChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSICHATh (PU3NYCCKUE SIBIICHHS, TIPOIECCHI U CBOWCTBA TEN, B TOM
Yyyclie M B KOHTEKCTE CHUTyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISIBISATh MPUUYUHHO-CIIC/ICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKux IaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBOMCTBA (DU3MUECKUX SIBJICHUHN, (PU3UICCKUX 3aKOHA WU

3daKOHOMCPHOCTH

1.7

pemath pacu€THbie 3aa4u B 1 — 2 neMCTBHS, UCIOJIb3Ys 3aKOHBI U
(dhopMyIibl, CBsA3BIBAONIME (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIM3a

YCIIOBHA  3agadyd  3alMCbIBaTh KpPaTKO€ YCJIOBUEC, IIOACTABIIATH




¢u3nyeckre BEIUYUHBI B (OPMYJIbI U MPOBOJUTH PAaCUEThl, HAXOAUTH
CIPaBOYHBIC JaHHbIE, HEOOXOUMBIE JUIsl pEIlIeHUs 3a/1a4, OLICHUBATh

PEaTUCTUIHOCTD MOTYYEHHON (PU3HMUECKON BEITMUNHBI

1.8

pacno3HaBaTh NPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU OMOIIU
(¢u3n4YecKkux METOJAO0B, B ONHCAHWU MCCIEJOBAHUS  BBIJEIATH
IpoBepsieMOe  MpEeANojoXkKeHue  (rumoresy),  pasnuyaTb U
UHTEPIPETUPOBATh IOJYyYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XO0J¢€ OIlbITa, ACJAaTh BBIBOJBI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznyeckux  CBOMCTB  Tel:  (QOpMYJIUpOBaTh  MPOBEpSEMBIC
MIPENAIOJIOKEHNs, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOIO

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

1.10

BBITIOJIHSATE TPSIMBIE W3MEPEHHs C HCIOJIb30BAHHEM AaHAJIOTOBBIX H
U(POBBIX MPUOOPOB, 3aNKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJUTHh  WCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JPYrOM C UCIOJIB30BAHUEM IMPSAMBIX HU3MEPEHUH,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
YCTAHOBKY W BBINOJHATh U3MEPEHUS, CIIEAYS IPEMIOKEHHOMY IUJIaHY,
(bUKCUPOBaTh PE3yIbTATHI TOJYYCHHOW 3aBUCUMOCTH (PU3HUECKUX
BEITUYMH B BUJE MPEUIOKESHHBIX TaONHIl ¥ TpadUKOB, AEaTh BHIBOIbI

10 pe3yJbTaTaM UCCIIEJOBAHUS

1.12

MIPOBOANTh KOCBEHHBbIE HM3MEPEHUS (PU3NYECKUX BEIMYUH, CIELys
MIPEUI0KEHHON MHCTPYKIUH: MIPU BBINOJHEHUH U3MEPEHUI coOupaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBIYUCISATH 3HAYEHUE HMCKOMOM

BCIINYHNHBI

1.13

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

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3bplBaTh MPUHLHUIBI  JEUCTBUS MPUOOPOB M  TEXHHUUECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHLMIBI JCUCTBUS HM3YyUYECHHBIX
IpuOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIUCAHUS,
UCTIONIb3Ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TNPUMEPHl (HAXOAUTh HMHPOPMALUIO O TNpUMepax)

MIPAKTUYECKOr0 UCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B OBCEIHEBHOMN




KU3HM I oOecreyeHus Oe30MacHOCTH TIpH  OOpalieHuH C
npubopaMu ¥ TEXHUYECKUMU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

cOOJIIOICHNSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY Karollel cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHHKOB MHpOpManuu B cetn MHTEpHET B
COOTBETCTBUM C 33/JlaHHBIM TIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOLUXCS 3HAHUM U MyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHHMKOB
BBIIENATh MH(OPMALMIO, KOTOpasl sBISETCS MPOTHMBOPEUMBON MU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BATh npu BBITIOJIHEHUH Y4eOHBIX 3aIaHUI
HAyYHOTOMYJAPHYIO  JUTEpaTypy  (GU3UYECKOTO  COJEpKaHUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu MHTepHeT, BIaAeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAITUU

13 OJJHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbBIE KPATKUE NMHUCHMEHHbIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB WHPOpMAIMH (PU3HIECKOTO
COJiepKaHusA, B TOM YHCJe MyOJIMYHO JenaTh KpaTKhe COOOIICHUS O
pe3yibTaTax IMPOEKTOB WIM Y4eOHBIX MCCIEIOBAaHUN, IpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN IOHATUHHBIN anmapar Kypca

(bU3HKH, CONPOBOXKIATH BHICTYINICHUE MPE3eHTalue

1.19

P BBINIOJHEHUH Y4YE€OHBIX MPOEKTOB U MCCIEAOBAHUN paclpenesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIEIUTHh 32 BBIIOJIHEHMEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TpPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/ICHICTBHE, YUYUTBIBAS MHEHHE

OKPY>KaOIIHUX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble MNPpEAMETHBLIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p33OBaTeJ'll)HOI7[ nporpaMmsbl OCHOBHOI'O oo1ero 06pa303a1mﬂ

1.1

HUCIIOJIB30BATh IIOHATHUA

1.2

pas3jindaTth ABJICHUA IO ONHMCAHWUIO HX XaAPAKTCPHBIX CBOICTB U Ha

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

1.3

pacrio3HaBaTb IPOABJICHHUEC H3YYCHHBIX (1)I/I3I/I‘~I€CKI/IX SIBJICHUN B

OKpYyZKarumeM MHUpe, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SIBJICHUA B IPUPOAC,




IIPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BbIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKM) (PUINUECKUX SIBICHUN

1.4

ONUCHIBATh H3yYEHHBIC CBOWMCTBAa Tel M (PU3MUECKUE SBICHUS,
UCTIONB3ysd (U3MYECKHe BEIUYMHBI, TPU OINWCAHUM IPABHIHHO
TpPakTOBaThb  (PU3MYECKHH  CMBICA  HCHOJB3YEMbIX  BEJIHWYMH,
0003HAYCHHS ¥ eIUHUIIBI (PU3NYECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBSI3bIBAIOIME JaHHYIO (DU3MUYECKYI0 BEJIMYMHY C JpYyTUMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)H31/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaATb CBOMCTBaA TCII, (bHSH‘IeCKI/IC SIBJICHUS W IIPOLICCCHI,
HCIIOJIb3YsA HM3YYCHHBIC 3dKOHBI, IIPpU 3TOM [O4aBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa W  3alluCbiBaTb C€ro MaTrcMaTHu4CCKOC

BBIPAKEHUE

1.6

OG’bSICHSITI: (1)I/I3I/I‘IGCKI/I€ HpOLIGCCBI n CBOfICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHTyallud MpPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘II/IHHO-CJIe,Z[CTBeHHBIe CBA3U, CTpOI/ITL O6’bﬂCH€HI/Ie n3 1
— 2 JIOTMYECKUX WIIaroB ¢ MOMONIbI0 | — 2 HM3y4YeHHBIX CBOWMCTBA

¢bu3nUecKux SBICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3aAaud B 2 — 3 JOEHCTBHUS, UCIONb3YS 3aKOHBI U
(dhopmyIibl, CBA3BIBaIONIME (PU3NUECKHE BETUIMHBI: HA OCHOBE aHan3a
YCIJIOBHS 33/1a4¥l 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JNaHHBIX JJIs pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXoauMBbIe ISl €€ pelIeHHs], MPOBOIUTh PAcYEThl U CpPaBHUBATH
MOJTy4YeHHOE 3HaueHHWEe (U3UYECKON BEIMYMHBI C HW3BECTHBIMHU

JaHHbIMH

1.8

pacrio3HaBaTb HpO6J'ICMI>I, KOTOPBIC MOXHO pCHINTHh MpU IMOMOIIN
(bI/IBI/I‘-IeCKI/IX MCTOHOB, UCIIOJIE3YsS OIMMMCAHUC UCCICAOBAHNs, BBIACIIATH
MMpOBEPACMOC NPCAIIOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOPAAKA

MMPOBCACHUA UCCIICAOBaHMs, ACJIaTh BIBOAbI

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznueckux  CBOMCTB  Ten:  (QOpMYIUpPOBaTh  MPOBEpsSEMBIE
MPENAIOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTrO

O60py,I[OBaHI/I$I, OIIMCBIBATh XO/J OIIbITa U (bOpMyanOBaTb BBIBOBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MEPCHHA C HCIIOJIB30BAHHMEM AaHAJIOTOBBIX

npuOOPOB U AATYMKOB (PU3MYECKUX BEIUYHH, CPABHUBATH PE3yJILTAThI




M3MEPECHHH ¢ YIETOM 3aJaHHONU a0COFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OJHOM  (DU3HYECKOH
BEJIMYHUHBI OT JPYroM C MHCIOJNb30BAHUEM MPSAMBIX HW3MEPEHUIL:
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMpPATh YCTAaHOBKY M BBIIOJIHATH
U3MEpeHus,  ciexys  INpeUIoKeHHOMY  IIaHy,  (uUKcHpoBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUJE TaOIMIl U TpauKoOB,

ACJIaTh BbIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHU

1.12

IPOBOJUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clenys MpEeNJOKEHHOW MHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE

BCINYHHBI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1ab0paTOPHBIM 000PYTIOBAaHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMcTBax (U3MUECKUX SBICHUM U HEOOXOAMMBbIE

(bI/I3I/II-ICCKI/Ie 3aKOHOMCPHOCTU

1.15

pacro3HaBaTb IPOCTbIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI IIo CXE€MaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYICCKUX LIEIel C IIOCIEIOBAaTENbHBIM U napaJljICJIbHbIM
COCAMHECHUEM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HaYCHHUS

QJICMCHTOB JJICKTPUYCCKUX Lemnemn

1.16

OPUBOAUTH MNpUMEphl (HAXOAUTh HMHPOPMALUIO O MpuUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3MYECKUX 3HAHUI B IMOBCETHEBHON
KU3HM U1 obecriedeHuss Oe30macHOCTH Tpu  OOpallleHuH ¢
npuOoOpaMy ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 310POBbs U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOT'HYCCKOI'O ITIOBCACHUS B Oprx{a}omeﬁ cpeac

1.17

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UYECKOTO COEPIKAHUS B CETH
HHTrepHeT, Ha OCHOBE MMEIOLIMXCSA 3HAHMM U IYTEM CpPaBHEHMS
JIONOJTHUTENIbHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas

SIBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

UCTOJb30BaTh MPU  BBHIMOJHEHUH Y4YE€OHBIX 3aJaHUi  HaydHO-
HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOTO COJEpXKAHUSA, CIIPaBOYHBIE
Marepuainbl, pecypcsl cetu MHrepHeTr; Biagers  npUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN




3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHAE YCTHBIC COOOIICHMSI,
0000mas uHGOpPMAIMIO U3 HECKONBKUX HCTOYHHKOB (PHU3UUIECKOTO
COJICpKaHWs, B TOM 4YHUCIIC NYOIMYHO TMPEICTABIATh PE3yJIBTATHI
MPOCKTHON WIJIM HCCIAEAOBATECIIBCKON JIEATEIIbHOCTH, TIPH O3TOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHSATHUWHBIA amnmapar Kypca

(I)I/ISI/IKI/I, COIMPOBOKAATh BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.20

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DHU3MUECKUX
IIPOLIECCOB PaCHpelesTh O0053aHHOCTH B T'PYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU  3aJa4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
NEHCTBUI U KOPPEKTHPOBATH €r0, aJICKBATHO OIICHUBATH COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3pemiaTh KOH(IMKTHI

9 KUIIACC

Kon
NpoBepPsieMoOro
pe3yjabTarta

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh M3YUCHHBIC ITOHATUSA

1.2

pas3iinidaTth ABJICHUA IO ONHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIbITOB, ACMOHCTPUPYIOHNIUX JAHHOC (l)I/ISI/I‘leCKOG SABJICHHUC

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NUECKUE SBICHHUS B MPHUPOJE,
MIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKM) (PUINIECKUX SIBICHUIN

1.4

ONUCHIBATh HW3yYEHHBIE CBOWCTBAa Tel M (PU3MUECKUE SBICHUS,
UCTIONB3Yysl (pU3MUECKHe BEJIWYUHBI, MpPU ONHUCAHUU MPABHIBHO
TpPakTOBaThb  (PU3MYECKH  CMBICA  HCHOJB3YEMBbIX  BEJIHWYMH,
0003Ha4YECHUS U €IUHUIIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIME JIAaHHYIO (DU3MUYECKYI0O BEJIMYMHY C JPYyTUMH
BEIMYMHAMHU, CTPOUTh TIpaQUKd  HU3YYEHHBIX  3aBHUCHUMOCTEHN

(I)I/I3I/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBI, IIPU 3TOM [OaBaTb CJIIOBECHYIO

(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIMcCblBaTb €10 MAaTCMaTH4YCCKOC




BBIpa)KCHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00OBSCHEHUE U3 2
— 3 JIOTMYECKUX IAaroB C IOMOINBIO 2 — 3 U3YyYEHHBIX CBOMCTBA

(bU3NIECKUX SBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ajaud (ONMMparoUIUecss Ha CUCTeMy u3 2 — 3
yYpaBHEHUI1), UCIONB3ysT 3aKOHBI ¥ (OPMYIBI, CBSI3BIBAIOIIUE
¢usnueckue BeJMYMHBI: HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3alHChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAMONINE  HIIH
M30BITOYHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUISL PeLIeHUs], MPOBOIUTH pacy€Thl M OICHUBATh PEATMCTUYHOCTD

MOJTYYSHHOTO 3HaYCHHS (PU3NYECKON BEIIMUMHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PELIUTh TMPH MOMOIIH
(GU3MUECKUX METOJIOB, UCIOJb3Ysl OMUCAHUE UCCIIENOBaHUSA, BBIACIATH
IIPOBEPSEMOE  IIPEIIONIOKEHUE, OLICHUBATH IIPABWIIBLHOCTb IOpsAKA
MIPOBEICHUS UCCIIENOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIOICHHI U OTIHITOB

1.9

MPOBOANTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUH WU
(u3MYECKUX CBOWCTB TEJ: CaMOCTOSATEIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OPYJOBaHUS, OMUCHIBATH XOJ OMBITA U €r0

pe3ynbTathl, GOpPMYIHPOBATH BHIBOABI

1.10

MPOBOAUTh TMPU HEOOXOIMMOCTH CEpPUI0 TMPSMBIX H3MEpPEHU,
OTIpeNieisisi CpelHee 3HAuCHUE H3MepsSeMOl BelHYUHBI ((POKyCHOE
paccTosiHie COOMparoIIel JIMH3BI), 0OOCHOBBIBATH BEIOOP crocoda

M3MepeHus (M3MepUTeIbHOro mprubdopa)

MPOBOANTH HCCIIEJOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEITUYHMH C
WCIIOJIB30BAaHUEM TMPSIMBIX U3MEPEHUI: TJIaHUPOBATh HCCIEAOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUpPOBATH pPE3yJIbTATHI
MOJIYYCHHON 3aBUCHMOCTH (DU3MYECKHX BEJIMYMH B BHUAC TaOIUIN

rpaquOB, JCJIaThb BBIBOABI 110 PE3YyJIbTaTaM HCCICAOBAHUA

1.12

MPOBOAUTh  KOCBEHHbIE  W3MEpPEHHs]  (U3NYECKUX  BEJIIUYHH:
TUTAHUPOBATh U3MEPEHUs], COOMPaTh SKCIIEPHUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATh W3MEPEHHUs, Cleays NpPeaJoKeHHOW HWHCTPYKIIUH,

BBIUUCIIATHL 3HAUYCHUC BCJIIMYWMHBI W AHAJIU3UPOBATH IMOJIYYCHHBIC




pe3yJIbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

coOmomaTh TpaBWiIa TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1abopaToOpHBIM 000PYyIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU HM3YYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasl TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToOMa, HyKJIOHHas

MOJCJIb aTOMHOI'0 AApa

1.15

XapaKTEepU30BaTh TMPUHLHUINBI JCHCTBUS HM3YyYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOMl HAa MX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MUECKHX SBICHUHM ¥ HEOOXOJIMMBIE

(buznIecKrue 3aKOHOMEPHOCTH

1.16

UCIIO/IB30BATh CXEMbl UM  CXEMAaTUYHBbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLECCOB MPH PELICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOSHHS N300pakeHU B MIIOCKOM

3epKajie U COOMpArOIIeH JTHH3e

1.17

NPUBOJIUTL TMpUMEpbl (HaXOAWTh HUHGPOPMALUIO O M[PUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM I oOecriedeHus: Oe30MacHOCTH TIpH  OOpalleHuH C
npubopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHHSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpeie

1.18

OCYIICCTBIISATH MOUCK HHPOPMAIIH (PU3HUUECKOTO COACPKAHUS B CETH
WNuTtepHer, camocTosTeNbHO (OPMYNUPYsS TOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENCICHUS  JOCTOBEPHOCTH  IMOJYYEHHOM
uHbOpMAIlMM Ha OCHOBE HMMEIOMIMXCS 3HAHWM M JOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh MPHU  BBHIMOJHCHWHM Y4YEOHBIX 3aJaHUN  HAYYHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COJEp)KaHUs, CIPABOUYHbBIE
Marepuaibl, pecypcbl cetu  MHTepHeT; BiaAeTh NOpUEMaMU
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HMH(POpPMALIMU M3 HECKOJbKUX HCTOYHHMKOB (U3UYECKOTO
coJiepKaHus, MyOJIMYHO MPEACTABIATH PE3yJbTaThl NMPOSKTHOW HIIU

HCCHGHOB&TGHLCKOﬁ JCATCIIBHOCTH, npu 9TOM I'paMOTHO




HCMOJIb30BAaTh U3YUYEHHbBI MOHATUWHBIA anmapaT U3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHUE MpE3eHTAlMed C y4EToM

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

MIPYU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUHA (DU3NIECKUX
MIPOLIECCOB pacHpeAeisaTh 00S3aHHOCTU B TPYINIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aI€KBATHO OLICHUBATh COOCTBEHHBIN
BKJAJ B JEATEIBHOCTb TPYIIIBI, BBICTPAWBAaTh KOMMYHUKATUBHOE

B3aHMOﬂeﬁCTBHC, IMPOABJIASA TOTOBHOCTH pa3pCliaTh KOH(I)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

®uszuka — Hayka O Ipupoje. SBineHus NpUPOABL.
@dusuueckue SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnueckue BETMYMHBL  M3MmepeHne  (U3NUECKUX
BeMunH.  @Dusmueckue  npubopsl.  IlorpemHocTs

n3MepeHuil. MexxayHapoHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAY4HBI MeTOA TO3HAaHUS: HaAOIIOCHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABMIKCHHE TMIIOTE3,
OKCIEPUMEHT 10 TMPOBEpPKE THIOTE3, OObICHEHHE

HaAOJIFOaeMOT0 SBJIEHUS

1.4

Onucanne PU3NYECKUX SBICHUH C TIOMOIIBIO MOIEeH

1.5

[TpakTiueckue padbOThI:
W3mepenne pacCTOSHUN.
N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TeNa.
Omnpenenenne pasMepoB MajbIX TEIN.
N3mepenne TeMriepaTypbl U IOMOLIY KUJKOCTHOTO

TEPMOMETpPA U IaTUUKA TEMIIEPaTyphbl

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

CrpoeHue BewmiecTBa: aTOMbl M MOJEKYJbl, HX
pa3Mepbl. ONBITHI, JOKa3blBalOIIME JAUCKPETHOE CTPOECHHE

BEIECTBA

2.2

JBmwxenue dactui BemectBa. CBA3b  CKOPOCTH
JBW)KEHUA  4acTULl C  Temmeparypol. bpoyHoBckoe

nBKeHue, 1uddy3us

23

B3aI/IMO,Z[CI\/’ICTBI/IC YacCTUIl BCUICCTBA: ITPUTAKCHUEC U

OTTAJIKHMBaAHHC

2.4

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHUE Ta30B,
KuAkocTed U TBEPABIX  (KPUCTAIMYECKHX)  Tell.

B3aumocBsI3b MCKOAY CBOMCTBAMH BCIIIECTB B Ppa3HbIX




arperaTHblX COCTOAHUAX W HUX ATOMHO-MOJICKYJIAPHBIM

CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[TpakTyeckue paboTHI:
Ounenka jguamMeTpa aroMa METOAOM psAoB (¢
HcIob30BaHueM (pororpaduii).
2.6 OnbITEl 1O HAONIOJEHHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnbITBl 1O OOHApPYXKEHHWIO  JEHCTBHS  CHII

MOJICKYJIAPHOTO IIPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JIBUKEHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBUIKECHHE
12 Cxopoctb. CpenHsisi CKOpOCTh HPU HEPaAaBHOMEPHOM
' JBWKEHUU. Pacu€r myTH U BpeMEeHH JIBU>KEHUS
SBnenne wmHepuMu. 3aKOH WHEpUUH. B3ammoneiicTBue
33 T€J KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBUKEHUS TeIl.
Macca kak Mepa HTHEPTHOCTH TeJa
34 [InotHocTs  BemiectBa.  CBSI3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMa BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TeI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MIOMOUIbIO TUHAMOMETpA
37 SIBnenue TArOoTEHUs W cuia TskecTdu. Cuia TshKecTH
' Ha Jpyrux mianerax. Bec tena. HeBecomocTh
3.8 Cuna tpenus. TpeHHe CKOJIBKEHUS U TPEHUE IOKOS.
' Tpenue B npUpoae U TEXHUKE
19 CrnoxeHue cui, HalpaBiICHHBIX IO OJHOW MPSMOM.
' PaBHOzelcTBYIOIIIAsA CUIT
[TpakTuueckue padbOThI:
OnpeneneHue CKOPOCTHM  PABHOMEPHOIO  JIBHIKEHUS
3.10 (mapuka B OJKHOKOCTH, MOJETH  DJIEKTPHUUECKOTO

aBToMoOmIs u Tak ganee). OmpeneneHue cpenHen

CKOPOCTH CKOJIbKEHHMSI Opycka WIM IIapuka 1o




HAKJIOHHOM  muockocTh. OlpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbITHI, J€MOHCTPHUPYIOILUE
3aBHCHUMOCTh pacTshkeHus (aedopmaruu) mpyXUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH

3.11

du3ndeckue SBICHUSI B npupoaec: NMpuMepbl IBUKCHUA C
Pa3iIMYHbIMU CKOPOCTAMHU B JKUBOM M HEKHUBOM npupoae,

JICCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHU4ecKue yCTporuCTBa: TUHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEH 1 I'A30B
41 HaBnenue TBEpHoro tena. CrnocoObl yMEHbBLIEHUS H
' YBEJIUYECHUS AABICHUS
42 JlaBienue raza. 3aBUCUMOCTD JIaBIICHUS Tra3a OT 00bEMa,
' TEeMIIepaTypPhl
43 [lepenaua naBieHust TBEPABIMU TEJIAMH, KUJIKOCTSIMHU U
' razamu. 3akoH [lackans. [IlHeBMaTH4YeCKre MaIIMHbI
3aBUCHUMOCTh  JABJICHUSA OJKUAKOCTHU OT TJIyOUHBI.
4.4 ['unpocraTudecknii mapagokc. CooOMIAMuUEecs: COCY/IbI.
['unpaBnuyeckrue MeXaHU3Mbl
Atmocdepa 3emnu u armoceproe nasnenue. [IpuauHb
45 CYIIECTBOBaHUS BO3AYLIHOW 0001049ku 3emid. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO TABJICHHS OT
BBICOTBI HaJl YDPOBHEM MOPsI
46 W3mepenune armocdepHoro napneHus. [lpubopsl ans
' U3MEepeHHs aTMOC(HEPHOro AaBJICHUS
JeiicTBre XUAKOCTM M Ta3a HA IOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue ten. BozayxomnnaBanue
[TpakTuyeckue paboTHI:
49 HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT

00bEéMa MOrpyXEHHOM B KUAKOCTH YaCTH Tena.

OnpeneneHre BHITAIKUBAIONIECH CUJIbI, TEWCTBYIOIECH Ha




TEJO, TMOrpy)KEHHOE B  JKHUIKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEN CHUIIbI, JACHCTBYIOLIEH
Ha TEJI0 B JKUIAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLEH
CHUJIBI, JIEHCTBYIOIIEH HA TEJIO B JKHJIKOCTH, OT 00BEMA
MOTPYKEHHOM B KUIAKOCTh YAaCTHU Te€la U OT INIOTHOCTH
JKUJTKOCTH. KonctpyupoBanue apeomeTpa HITH
KOHCTPYUPOBAHUE  JIOAKA U  OINpEelIesieHHe €€

TPy30HO0ABEMHOCTH

4.10

dusnueckue SABJICHUS B npupoae: BINSAHHC
aTMOC(l)CpHOFO JaBJICHHS Ha JKHBOU OpraHu3M, IJIaBaHUC

pBIO

4.11

TexHuyeckue yCTpPONCTBA: COOOILIAIOLIUECS COCY/IbI,
YCTPOMCTBO BOJOMPOBOJA, THIPABIUYECKUN Ipecc,
MaHOMETp, 0apoMeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, OHEPT' M

5.1 Mexanudeckas pabora
5.2 Mexanuveckasi MOIITHOCTb
53 [IpocTeie  MEXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' wiockocTh. [IpaBuio paBHOBecUs pblyara
54 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K OJI0Ky
«3on0T0€  mpaBwiIo»  MexaHwkd.  KoaddunumeHnt
5.5 IIOJIE3HOTO JEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHManbHas SHEPrUuM Tela, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckast sHeprus
53 [Tonnast MexaHuueckas SHeprus. 3aKOH HM3MEHEHUS U
' COXpaHEHUS MEXaHHUeCKON SHEPTUH
[TpakTudeckue paboThI:
Onpenenerare  pabOTBl  CHIBI  TPEHHS  TPH
5.9 PaBHOMEPHOM  JBW)KEHHUHM TeJla MO TOPU3OHTAIBHOMN

nosepxHoctu. MccnenoBanue yclioBUi paBHOBECHsS pblyara.

N3mepenne KIIJ[ nakmonHo# miockoctu. M3ydeHue 3akoHa




COXpaHEHUS MEXaHUYECKON SHEPIUU
510 O®usnyeckue SBICHHUS B MPUPOJE: pblUard B Tele
' YeloBeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJBWXHBIM U
5.11 HETIOJIBYKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kox Kon
IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS
pasiena JJ1eMeHTa
TETUIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMS BemecTBa. Macca ©  pa3Mepsl
. MosieKkya.  OmbITBI, MOATBEPKIAIOIIUE  OCHOBHBIE
I0JIOKEHUS MOJIEKYJISIPHOKMHETUYECKON TEOPUH
Mopnenn  TBEpAOro, SKUAKOTO W Ta3000pa3HOTo
6.2 cocTosHui BemiecTBa. Kpucrammuueckue u amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOpUHn
6
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUSA
6.5 TemnnoBoe pacuiupeHue U ckaTue
66 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOpPOCTbIO
. TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprus. CrnocoObl MN3BMEHEHUsI BHYTPEHHEN
' SHEPrUu: TeIIonepeaaya U CoBepIiieHne padboThl
6.8 Bunel termonepenayn: TEMJIONPOBOJHOCTh, KOHBEKLIUS,
' U3ITy4yeHue
KonnuectBo  TemioTel.  YaenbHas — TEMIOEMKOCTh
6.9
BElIEeCTBa
6.10 TemnmooOMeH u TemIoOBOE€ paBHOBECcHE. Y paBHEHUE




TEILUIOBOTO OalaHca

6.11

IImaBnenue n OTBCPACBAHUC KPHUCTATNIMYCCKUX BCUICCTB.

VY eapHas TEIUIOTA IJIABICHUS

Hapoo6pa3OBaHHe n KOHACHCAIUA. I/IcnapeHHe.

Kumenne. VYnenpHas  Temora  mapooOpa3OBaHMS.

612 3aBUCHUMOCTh TEMIIEpPATypbl KUMEHUS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus ToIMBa. Y 1ebHasl TENI0Ta CTOPAHUS
[Ipunnuner  paboter  TemmoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUrarens. TemaoBble ABUTATENM W 3aIlMTa
OKPY’KaIoIleH cpebl
3aKOH COXpaHEHHUs U MPEBPALICHUs YHEPTUU B TETJIOBBIX
6.16
mporueccax
[IpakTuyeckue pabOTHI:
OnbITBl 1O OOHApy)KEHUIO  JeMCTBUS  CUI
MOJIEKYJISIPHOTO IPUTSKEHHUSL.
OnpITHl MO BBIPAIIMBAHUIO KPUCTAJIOB MOBAapEHHOU
COJIM WJIM caxapa.
OnbITel MO0 HAOMIONEHUIO TEIJIOBOIO PACHIMPEHHS
ra3oB, )KMJIKOCTEU U TBEPABIX TEI.
OrnpenenieHne MaBieHUs BO3AyXa B OQJIJIOHE IIMPHUIIA.
OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCHUMOCTH JABICHUS
6.17 BO3/yXa OT €ro 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHUS.

[IpoBepka rumoresbl TMHEUWHOW 3aBUCUMOCTH JJTUHBI
CTOJOMKA >KUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphl.

HabmtoneHue n3MeHeHus: BHYTPEHHEH SHEpIruu Tena B
pe3yJabTare Terionepeaayd U padboThl BHEIIHUX CHUIL.

HccnenoBanue SBJICHUS TEI1000MeHa pu
CMEIIIMBAHUM XOJIOJIHOU U TOpsiYei BOJIBI.

OmnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO

BOIIOI>’I npu TEIUIOOOMEHE C Harpe€TbiM MCETAINIMYCCKUM




HUATUHIPOM.
OmnpenenieHne yAeIbHON TEIJIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCrnapeHusl.
OrnpeziesieHe OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

Omnpenenenue yaelIbHON TEIIOTHI IUIABICHUS JIbJA.

6.18

@dusnueckue SBIECHUA B NPHUPOAE: MOBEPXHOCTHOE
HaTsOKEHUE W KanmWUISIpHBIE SIBIIGHUS B TMPHUPOJE,
KpUCTaJIIBl B IIpupoe, u3inydenue CoiHIla, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KamWUISPbl, MPUMEPHI
WCIIOBb30BAHUS KPUCTAILJIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, IapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHET'O CIr'OPaHUs.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexrTpusaunus Tei. /[Ba poaa dJIEKTPUUECKUX 3apsiioB
BzaumopeiictBue 3apsokeHHBIX Ten.  3akoH  Kysona

7.2 (3aBHCHMOCTb CHJIBI B3aUMOJAEHCTBUS 3apsHKEHHBIX TNl OT
BEJIMYMHBI 3aps/10B U PACCTOSHUS MEXY TEJIaMH)
Onexrpuueckoe nosue. Hanpsyk€HHOCTD 3JEKTPUYECKOTO

7.3 nosst. 1IpyHOUn Cyneprno3unuu 3JIEKTPUYECKUX IO0JIeH
(Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siexTpuyecKkux 3apsAaoB. JIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBoaHuku u
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

6 ONEeKTpUYECKU  TOK.  YCIOBHS  CYILIECTBOBAHMS

' ANEKTPUYECKOr0 TOKA. MICTOYHMKYM OCTOSIHHOTO TOKa

HevictBus AJIEKTPUYECKOTO TOKa (TertoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIAKOCTAX U ra3dax




Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE

7.8

HanpspKeHUe

CornpoTuBieHue MPOBOIHUKA. VY nenbHOE
7.9

CONIPOTHUBJICHHUE BEUIECTBA
7.10 3akon OMma 1 ydacTka Lenu

[locnenoBarenbHOE W HapajjielbHOE  COEOUHEHUE
7.11

MIPOBOJIHUKOB

Paborta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyia — Jlenua

DNEeKTPUYECKHE IEeNMH M TMOTPEOUTENN 3JICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITocTossuable MarHuThHl. B3amMopaelcTBHE ITOCTOSHHBIX
7.14

MAarduToB

MarautHOe Tone. MarumTHoe Tmone 3eMId HW  €ro
7.15

3HAUEeHHE IS )KU3HU Ha 3eMile

OmneiT Opcrena. MaruutHoe 1moJsie 3JeKTPUYECKOro TOKa.
7.16

[IprMeHeHre PEKTPOMArHUTOB B TEXHUKE

JlelicTBME€ MAarHMTHOIO TOJISI HA MPOBOAHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. Mcmosib3oBaHue
7.17

3JEKTPOJIBUraTeyeii B TEXHUYECKUX YCTpPOMCTBAaX M Ha

TpaHCcIopTe

OnbiTel  @apajged.  SIBieHHE  BJIEKTPOMATHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIIEKTPOTreHEePaTOP. Cnioco0mI MOJTy4YEHUS
7.19 3JIEKTPUUECKON SHEPIuu. DNEeKTpOCTaHIUHU Ha

BO300OHOBIISIEMBIX ICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnbITHl 10 HAOTIOACHHUIO DTEKTPHU3AIUHN T WHIYKIUEH

Y TIPU COMPUKOCHOBEHHH.
7.20

UccnenoBanume nAEUCTBHS SIEKTPUYECKOrO IO Ha
MMPOBOTHUKH U JTUDJICKTPUKH.

C6opka u mpoBepka pabOThI BJIEKTPUUYECKON Ienu




MOCTOSIHHOT'O TOKA.
W3mepenue u peryjinpoBaHue CUIIbI TOKA.

N3mepenue u peryivpoBaHue HAMPSIKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpE3
PE3UCTOp, OT CONPOTUBIIECHUS PE3UCTOPA U HAIPSHKEHUS
Ha PEe3UCTOpeE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb
ANEKTPUYECKOTO COMPOTHUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAIM TOTIEPEYHOr0 CEYeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HAOPSOKEHUM  TIpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia asi CUJIBI TOKA IPH MapauieIbHOM
COCMMHEHUH  pe3uctopoB.  Ompenenenne  pabOThI
JJEKTPUYECKOTO TOKA, MAYLIErO0 Yepe3 Ppe3UcCTop.
OnpezneneHne  MOIIHOCTUM  3JEKTPUYECKOIO  TOKa,
BBLIEIISIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYILIETO 4Yepe3 JaMIOoYKy, OT HamlpsKEHHUs
Ha Heil. Onpenenenue KIIJ[ narpeBatens. UccnenoBanue
MAarHUTHOTO B3aUMOJEHCTBUS MOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPU
ux o0beauHEHWMHM U pasaeneHuu. HccimemoBanue
JEUCTBHUS JJIEKTPUYECKOTO0 TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aMMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa W HallpaBJI€HHd TOKa B Karymke. l3ydenue

)I@flCTBI/IfI MAarHuMTHOIO IIOJII Ha IMPOBOJHHUK C TOKOM.

KoncTpyuposanue u U3y4YCHHE paboThI
DJIEKTPOABUIATENS. N3mepenune KILJ
JJIEKTPOJIBUIaTE€IbHONM  YCTAaHOBKH. OnelTel 110

WCCIIEOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOM MHAYKLUU:
UCCIIEIOBAHUE W3MEHCHMM 3HAUYCHHUS W HaAIpPABIICHUS

HHAYKIIMOHHOT'O TOKa

7.21

Ouznyeckue SBICHUS B TMPUPOJE: INEKTPUUECKUE




SBICHUS B  aTtMocdepe, DJIEKTPUUYECTBO  SKHBBIX
OpPraHM3MOB, MarHUTHOE ToJie 3eMJIH, JIpei] MOIIIOCOB,
POJIb MArHUTHOTO TOJIS ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue ycTpoicTBa: 3IIEKTPOCKOI, AMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUETYUK DJICKTPUYECKON DHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUIECCKHE
IIPEIOXPAHUTENN, DJIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHUYECKUE SABJIEHUA
g1 Mexanudeckoe aBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTHh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
HepasnomepHoe MPSAMOJIMHEHHOE JIBU>KEHUE.

8.4 Cpennsis v MIHOBEHHass  CKOpPOCTb  Tella  IpHU

HEPaBHOMEPHOM JIBUKEHHUH
g5 Yckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHETHOE
8 ' JBUYKEHUE

8.6 CBoboanoe nagenue. OneiTh [ anunes
PaBHOMepHOE ABMXEHHE MO OKpyx)HOCTHU. llepuon u

8.7 yactota oOpaimeHus. JIluHeilHas ¥ yrjioBas CKOpPOCTH.

LleHTpOoCTpeMUTENbHOE YCKOPEHHE

8.8 [TepBriit 3akoH HeroTOHA

8.9 Bropoii 3akon HeroTtona

8.10 Tperuii 3akon HeroTtona

8.11

[IpuHOMn cynepno3uuuuy cui




8.12 Cuna ynpyroctu. 3akoH ['yka
¢ 13 Cuna TpeHMs: cuja TPEHUS CKOJBXEHMs, CHIIa
' TPEHUS TTOKOSI, IPYTHE BUIbI TPEHUS
S 14 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TSTOTEHHS.
. YckopeHnue cBOOOAHOTO TaICHUS
215 JBuxenne  munaHer  Bokpyr  Connua.  Ilepsas
' KocMuYeckasi CkopocTb. HeBecoMocTh U neperpy3ku
816 PaBHOoBecue  MarepuanmbHOW  TOYKH.  AOCOIIOTHO
. TBEPIOE TEIIO
%17 PaBHOBecue TBEpPAOro Tena € 3aKpEINIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nwmnynbe Tena. U3Menenue ummyibca. Miynbe cubt
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanuueckas paboTa U MOIIHOCTh
82> PaGora cun TsKecTH, ynpyroctd, TpeHus. CBsi3b
' SHEPruu U paboThl
823 [loTrenumanpHast dSHeprus Tejla, MOAHATOrO  Haj
. MIOBEPXHOCTBHIO 3eMIIH
8.24 [ToTeHumanbHas SHEPrUs CKATON MPYKUHBI
Kunernueckas sneprus. Teopema O KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
OrmpeziesieHne CpeHE CKOPOCTH CKOJNBKECHHS Opycka
WU JBWKEHUS IIApUKa [0 HAKJIOHHOM IUIOCKOCTH.
Onpenenennue yCKOpeHUsl Tella MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
8.27 HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU IIpHU

PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauadbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CIAUM TMPU PABHOYCKOPEHHOM
IBUKEHUHM 0€3 HadaabHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE

MMPOMCIKYTKHU BPEMCHH OJJMUHAKOBBLI.




HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWwibl HOpMaibHOro JaBieHus. OmnpeneneHue
kod(pduimenta TpeHus ckoybkeHus. OnpeneneHue
KECTKOCTU TMPYXKUHBL. OrmpeneneHue padOThl CHIIBI
TPEHUsI TPU PABHOMEPHOM JBWIKEHHWH Tela IO
TOPU30HTANILHOW MOBepXHOCTH. OrmpeneneHue padoThI
CWJIBl  yOPYrOCTH  NpuU  THOAbBEME  Tpy3a  C
WCIONb30BAHUEM  HEMOABUKHOTO UM IMOJBUYKHOTO

OJIOKOB

dusnyeckue SIBICHUS B npupoac: MpujiIrBbl U OTJIMBBI,

8.28 nBrkeHue TiaHeT COJHEYHOM CHUCTEMbl, PEaKTHUBHOE
JBUYKEHUE KUBBIX OPTaHU3MOB
229 TexHuueckue  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

IIOJIOKCHUSA, paCCTOAHUA U YCKOPCHHA, PAKCTBL

MEXAHWYECKHUE KOJIEBAHIMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

- KoJIeOaHUI: TIepUO/I, YaCTOTa, aMILTUTYAa
97 MareMatuueckuit u IIPY>KUHHBIN MAaSITHUKHU.
' [IpeBpaienue s3uepruu npu KosaedaTeabHOM ABHKEHUN
93 3aryxaromue KosieOaHus. BbIHyXJeHHbIE KOJeOaHMUS.
' Pesonanc
Mexannueckne BOJHBL. CBONMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHble M nonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclnpocTpaHeHHus. MeXaHn4eCKue BOJIHBI
B TBEPAOM TEJIE, CENCMUYECKNE BOJIHBI
9.5 3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHUe 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[IpakTuyeckue paboOTHI:
OnpeneneHnue 4YacTOTbl W Iepuoja  KojeOaHui
MaTeMaTH4ECKOI0 MasiTHUKA.
97 OnpeneneHnue 4YacTOoTbl W Iepuoja  KojeOaHui

NPY>KUHHOTO MasiTHUKA
HccnenoBanre 3aBHCUMOCTH  Iepuoia  KoJeOaHWH
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HHTH.

HccnenoBanue 3aBHCUMOCTH  Ilepuoia  KojeOaHWH




NPy KUHHOTO MasiTHUKa OT Mmacchl rpy3a. I[IpoBepka
HE3aBUCUMOCTHU repuoa Kose0aHuit rpysa,
MOJIBEIICHHOTO K HUTH, OT MAaccChl Irpy3a U KECTKOCTH

npyxunsl. I3mepenue yckopeHus cBoOOIHOTO MaieHUs

duznyeckue SBICHUS B mpupoaec: BOCIIPUATHEC 3BYKOB

9.8 YKUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHUYECKHE BOJIHBI,
I[yHaMH, 9XO0
99 TexHUYEeCKHE YCTPOMCTBA: 3XOJOT, HCIOJb30BaAHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DIEKTPOMAarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBo¥icTBa 2JIEKTPOMArHUTHBIX BOJH
10.2 [IIxana 31€KTPOMarHUTHBIX BOJIH
103 DOnexTpoMarHuTHas npupoja cBera. CKOpocTb CBeTa.
. BousiHOBBIE CBOMCTBaA CBETA
0 [IpakTuueckue paboOThI:
10.4 N3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIILI0 MOOMIBHOTO TenedoHa
Ouznyeckue SABICHHUS B MpUpoOJe: OHOJIOTrHYEcKoe
10.5 neiicTBre BUJIUMOTO, yIBTPa(UOIETOBOTO U
PEHTTEHOBCKOTO M3TyUYEHHI
10.6 Texuunueckue YCTpOMCTBA: HCIIOJIb30BaHHUE
. 3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA

11

11.1

queBaﬂ MoJienb cBeTa. IcTOUHMKHY cBeTa

11.2

[IpssmonuHeitHOE pacpocTpaHeHHe CBeTa

11.3

Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKEHUs

CBCTa

11.4

[Ipenomnienne cBeta. 3akOH TNPEJIOMIIEHHMS CBETA.

[TomHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JIunza. Xop yuen B JIMH3E

11.6

OnTtuyeckast cucteMa QoToarnmapara, MHUKPOCKOMA |

TCICCKOIIa

11.7

I'maz kak onTuyueckass cucTeMa. BJ'II/I30py1(OCTB n




JAIbHO30PKOCTh

11.8

Pasnoxxenue Oenoro cseta B cektp. OnbiTel HploTOHA.

Crnoxxenue CIICKTPAJIbHBIX IBETOB. I[I/ICHCpCI/ISI CBC€Ta

11.9

[IpakTuueckue paboOTHI:

HccnenoBanne  3aBUCUMOCTH  YIVIa  OTPaKEHHUS
CBETOBOI'O JIy4a OT YIJIa MaJeHHUs.

N3ydenne xapakTepuCTUK H300paKEHUsS MpeaIMeTa B
IJIOCKOM 3epKaje.

HccnenoBanne 3aBUCUMOCTH  yria IPEIOMIIEHUS
CBETOBOIO Jiyya OT yrjla MaJIeHHUsA Ha TPaHUIE «BO3AYyX —
CTEKJIO».

[Tonyuenne n300pakeHUI C TOMOIIBIO coOMparome
JIUH3BL.

Onpenenenue (HOKyCHOTO PACCTOSHUS M ONTHYECKON
CWJIBI COOMPAFOIIEH JTNH3HI.

OnbITHI 110 Pa3IoKEHUIO OEJIOTr0o CBETa B CIEKTP.

OnbITHl 1O BOCHPUSITHIO I[BETA MPEAMETOB MPU HUX

HaOJII0JICHUH Yepe3 [IBETOBbIC (PUIBTPHI

®dusnyeckue sBieHus B mpupoae: 3atMeHus ConHua u

11.10 JIyHBI, 1IBETa TEJ, ONTHUYECKHE SBJICHHS B arMmocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
Texauueckue YCTpOWCTBA: OYKH, IIEPUCKOII,
H-A ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
OnwiTel Peszepdopna u mianetapHas MOJENb aToOMa.
121 Moaens aroma bopa
Hcnyckanne u morjiouieHue cBeTa aToMoM. KBaHTHI.
1.2 JluneityaTpie CIEKTPbI
12 12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
Ctpoenne artomHoro snpa. HykioHHas wMopenb
124 aTOMHOTO siipa. M30Toms!
PanuoaktuBHbie npeBpaiienus. [lepuon mnomypacnana
123 ATOMHBIX SITIEP
12.6 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsAIOBOIO U




MaCCOBOI'O YHCECJI

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
oy Peakuuu cunresa u aenenus saep. IcTOUHUKY 3HEprUH
' CouHia 1 3831
129 Snepnas osHepretuka. JlelicTBUE  PpaJIMOAKTHBHBIX
. M3JIy4YEHUH Ha )KUBbIE OPraHU3Mbl
[IpakTudyeckue paboOTHI:
HaGmonenne CIUlIOMIHBIX W JIMHEWYAThIX CHEKTPOB
U3ITy4EHUs.
12.10
HccnenoBanue TPEeKOB: M3MEPEHUE DHEPTUM YaCTHULIBI
10 TOPMO3HOMY yTH (110 (hoTOrpadusm).
W3mepeHue paanoakTUBHOTO (poHa
®usnueckue SABJICHHS B IPUPOJE: €CTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMUYECKHE Tyuu,
12.11 pPAaANOAKTUBHOE W3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
NEICTBUE pAaJUOAaKTHBHBIX M3IYYEHHM HAa OpraHusM
yeJioBeKa
1212 Texauueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJIBHHﬁ J03UMCETpP, KaM€pa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpOBepPsIeMOro
TpeOoBaHus

IIpoBepsiemble TpeOOBaHMSI K NPeAMETHBIM pe3yJabTaTaM
0a30BOr0 yPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odopaszosanusi Ha ocHose PI'OC

[lonumanue poau  GU3MKM B HAaydyHOHM  KapTUHE  MUDA;
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI0O3HABAEMOCTH SIBJICHHH MPHUPOJBI, O pOJH OIKCIEPHUMEHTa B
¢usuke, o cucremooOpasyiomeid poau (GU3MKKM B pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKH ¥ TEXHOJOTHH, 00 DSBOJIOLUHU
(Gu3nYecKUX 3HAHUW U UX POJM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHUpa, O BKJAJEC POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOLIETO

MHpa, pasBUTHC TEXHUKU U TEXHOIOTHI

3HaHUsA O BHJAAX MaTepuH (BEIIECTBO U TOJE), O JABMKCHUH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM TeopHuH
CTpOEHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUN TPUPOIBI
(MexaHWYeCKUX, TEIJIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX aHHOE (PU3MUecKoe SBJICHHE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKUX SBICHUHN
B OKpYXXalollleM MHUpEe, BBIAENSAsS HUX CYHIECTBEHHbIE CBOICTBa

(mpu3HaKM)

Bnagenue ocHOBaMM MNOHSATUWHOIO ammapara M CHMBOJIUYECKOTO
A3bIKa (PU3UKM W UCIOJB30BAaHUE UX JUIsSl pelIeHHs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3MUYECKUE SIBICHUS U

MIPOLIECCHI, UCTIOB3YS (PyHIaMEHTAIIbHbIE U SMIUPUYECKUE 3aKOHBI

VYMenune onuceBaTh HN3YYCHHBIC CBOMCTBA TEI U (1)1/131/1qu1<1/16 SIBJICHUA,

HCIIOJIb3YyA (I)I/IBI/I‘-ICCKI/IG BCJIIMYNHBI

Brnagenne ocHOBaMM METOJOB HAY4YHOT'O T[IO3HAHUSA C Y4ETOM
coOro/IeHns paBWJl OE30MaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUM

YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIEPUMECHTAIBHYIO YCTaHOBKY

U3 JaHHOI'O Ha60pa O60py,Z[OBaHI/I$I II0 MHCTPYKIOHHU, OIMUCBIBATH XOI




OTIbITA U 3alHUCHIBATh €T0 PE3yNbTaThl, HOPMYIHPOBATH BHIBOIBL;
MPOBEICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUUH:
yMEHHE IUIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSATEIbHO CcOoOUpaTh
9KCIIEPUMEHTAIbHYI0 YCTAHOBKY II0 HHCTPYKLHMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThI C
Y4€TOM 3a/IaHHOM MMOIPELIHOCTH PE3yJIbTaTOB U3MEPEHMI;
MIPOBEJIEHUE  HECJOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpPaTh HKCHEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOAUTH  MCCIEAOBAHWE IO  UHCTPYKLMH,  IPEICTaBIATh
MOJTyYeHHbIE 3aBUCHUMOCTH (PM3MUECKUX BEJIMYMH B BHUJAE TaOIUI U
rpadMKOB, YUUTHIBATH MOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3yJIbTaTaM

HCCICAO0BAaHUA

[loHnMaHWe  XapakTepHBIX  CBOHCTB  (pM3MUYECKHX  Mojelei
(MaTepuasibHasi TOYKA, aOCOJIIOTHO TBEPJOE TEJIO, MOJIETH CTPOCHUS
ra3oB, JXHJIKOCTeH M TBEPABIX TeJN, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHad MOJECJIb aTOMHOI'O smpa) U YMCHHC NPHUMCHATH HUX IJIA

00BsACHEHHS (1)I/I3I/I‘IGCKI/IX IpoueccoB

YMenue OOBSCHATH (U3MUYECKHE MPOLECCHl M CBOMCTBA TEl, B TOM
yuciae W B KOHTEKCTE CHUTyallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTH MPUIMHHO-CIICICTBEHHBIC CBSI3H H
CTPOUTH OOBACHEHHE C ONOPON Ha U3yUEHHBIE CBOMCTBA (PU3UUECKUX

SBJIEHUH, (PU3NUecKHe 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENIU

YMenne pemath pacuértHele 3amaun (Ha Oaze 2 — 3 ypaBHEHUH),
UCTONB3Yysd 3aKOHbl U (OpPMyJbl, CBSI3bIBAIOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATb KpPaTKOC YCJIOBUEC 3aJadu,
BBISIBISITH HEJIOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXOouMBIC JUIS €€ pelIeHUs, UCIIOIb30BaTh CIPABOYHbBIC JaHHEIC,
MPOBOANTHh PAcu€Thl W OLIEHWBATh PEATUCTHUYHOCTH MOIyYEHHOTO
3HaueHus! (PU3NUECKON BETUYMHBI; YMEHHE OIpPENessTh Pa3MEpPHOCTh

(bH3PI‘-ICCK01>i BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpU pCUHICHUU 3aaa4n

YMeHue XapakTepu3oBaThb IMPUHLUIBI  JCHCTBUS  TEXHHUYECKHUX
YCTPOICTB, B TOM 4YHUCJIE€ OBITOBBIX NPUOOPOB, M IMPOMBIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB M0 MX OMMCAHUIO, UCIOJb3Ysl 3HAHUA O
CBOMcTBax (M3NYECKUX SBJIEHUH M HeoOXoauMble (pusmueckue

3aKOHOMEPHOCTHU




10

YMeHue uCHonp30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHON KM3HM s oOecrieuyeHuss O€30MAaCHOCTH  NpHU
oOpamieHun ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsI U  COOJNIONEHUS HOPM
9KOJIOTMYECKOTIO TIOBEJIEHUS B OKpYXKaWoIel cpeae; MOHUMaHUE
HEOO0XO/MMOCTH TMPUMEHEHHs JOCTHKEHMHA (UMK U TEXHOJIOTUH

AJIg palifMOHAaJIbHOT'O MPUPOA0IIOJIB30BaAHUS

11

OnelT moucka, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpMaLUU
(U3MYECKOro COAepKaHUus C UCIOJIb30BAaHUEM HH(OpPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLICHUBATH JJOCTOBEPHOCTH
NOJyYeHHOM MHQOpManMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MCIOJIb30BaTb  IpHU
BBINOJIHEHUM YYEOHBIX 3a/laHUil HAay4HO-IOMYJIAPHYIO JIMTEpaTypy
(GU3NYIECKOTO CONEpKaHMA, CIIPABOYHBIE MaTepHajbl, PECypChl CETH
WntepHer; BnageHue 0a30BbIMM  HaBbIKaMH  IpeoOpa3oBaHUs
nH(pOpMallMd U3 OJHONM 3HAKOBOM CHUCTEMBI B JPYIyO; YMEHHUE
co3/1aBaThb COOCTBEHHBIE IMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha

OCHOBE MH(OPMAITUH U3 HECKOJIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

1HO ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe BwkeHue. MarepuanpHas Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTD JIBUIKEHHS
PaBHOMepHOE M HepaBHOMEpHOE NBMkeHUEe. CpenHss ckopocTb. Dopmyna st
1.2 BBIYUCIICHUS CpellHel ckopocTh: Vv = S/t
PaBHOMepHOG HpﬂMOJII/IHGfIHoe JABMIKCHUC. 3aBUCHUMOCTD KOOpAUHAThI TCJIa OT
BPEMEHHU B CITy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOTO IBUKEHHUS:
13 x(1)=x, +uf
['padukn 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOECKIUU
[epeMeNIeHUs, IIyTH, KOOPAMHATBI IIPM PABHOMEPHOM IIPSMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATHI Tela OT BPEMEHHM B ClIy4a€ pPaBHOYCKOPEHHOTO
HpSIMOJIPIHefIHOFO JABMOKCHUA:
_ _ £
Se(f) =V, *f+a,* =
@opmyibl U1 NPOEKLUUU MNEPEMELIEHUS, MPOECKLIUU CKOPOCTH M INPOECKIUHU
YCKOPEHHMS TPU PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JIBUKEHUH:
1.4 )= £+ L
: S,T()_U{lr' Ta.\"?‘
Q\'(I):UD.1'+(J.1' £
a (f)=cast,
Uy, -y, =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH IS MPOEKIUH YCKOPEHHUS, MPOCKIHH
CKOPOCTH, NPOEKIUU IEePEMEIIEHUsI, KOOPAUHATHI IPU PABHOYCKOPEHHOM
HpHMOHHHeﬁHOM ABHUKCHUN
CBobonnoe manenue. GopmyJbl, ONUCHIBAIOIIME CBOOOJHOE MaJeHHE Tela 10
15 BCPTUKAIA (}IBI/I)KGHI/IC TC€JIa BHU3 HWJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTHU

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHH JUISI MPOEKIUH YCKOPEHHS,

IOPOEKIMH CKOPOCTH M KOOPAMHATHI TNpU CBOOOJHOM TAaJE€HUU Tejla II0




BEPTUKAIIN

1.6

CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHS Tella 10 OKPYKHOCTH. HampapieHue
CKOpOCTH.

®dopmyna IS BBIYUCICHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH U TEPHO
oOpareHus:

¥ -
e

T

L[eHTpOCTpeMI/ITCJ'IBHOC YCKOPCHHC. HanpaBneHHe HCHTPOCTPEMHUTCIILHOI'O

ycKopeHus. @opmyJia 151 BBIYUCICHHS YCKOPEHUSA:

®opmyiia, cBI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIleHU:

V==

T

1.7

Macca. IInoTHOCTE BellecTBa. (DOpMy.]'Ia JJIA BBIYUCIICHUSA IINIOTHOCTH

1.8

Cuia — BekTopHas ¢puzudeckas BennuuHa. CI0KeHne CUil

1.9

SIBnenue nnepnuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroTona:
F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CUJIBI, ACHCTBYIOIIEH Ha

TCJIO0

1.11

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

FE—H =i

152

1.12

TpCHI/Ie IIOKOS U TPECHUC CKOJIbKCHUS. d)opMyna AJId BBIYUCIICHUA MOJAYJISI CHIIbL

TPCHUSA CKOJIbXKCHUS:




Fszu-j\'*

1.13

Hedopmarus Tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH yOpyroi

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOe TATOTEHHE. 3aKOH BCECMUPHOI'O TATOTCHUA:

My -~
F:G.=—_‘"

R
Cuia TsbKecTd. Y CKOpeHHe CBOOOTHOTO TaICHMS.

dopmyna At BBIYUCICHUS CUITBI TSHKECTH BOM3H moBepxHocTH 3emin: F = mg.
JBrxenue mnanet Bokpyr CounHia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmynbe Tena — BekTopHas puznyecKas BeIHUnHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmysibe cuiibl

1.16

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CHCTEMBI TCII:
D=mU; +m, 0, =const

PeakTuBHOE JBM)XEHUE

1.17

Mexannueckas pabota. @opmyna assi BEIUUCICHUS paOOThI CUIIBL:

A=Fscoscx

Mexannueckas MOITHOCTD:

1.18

Kunernueckas u noteHuuanbHas 3Heprusi. @opMyiia Jij1sl BBIYUCICHUS
KUHETUYECKON IHEPIUU:

mu”

e

TeopeMa 0 KHHETHYECKOM OHCPIruu. (DOPMYJ'IEI JUISL BRIUMCIICHUS TTIOTEHIMAILHOMN
OHCPIUM TCJia, IOAHATOrO

HaJ 3eMIIEH:

Ep =mgh

1.19

Mexanuyeckas SQHEprus:




E=E;+E,

3aKOH COXpaHEHMSI MEXaHUYECKOHN sHepruu. @opmyJia JJ1sl 3aKOHA COXPaHEHUS
MEXaHUYECKOM YHEPrUuu B OTCYTCTBUE CWII TpeHUs: £ = const.

[TpeBpalenrie MexaHUUECKON SHEPTUU MTPU HAJTMUUN CHIIBI TPEHUSI.

1.20

[IpocThie MexaHU3MBI. «30J10TOE TIPABUIIO» MEXAHHUKH.
Peruar. MomeHnT cuiisl: M - Fl.

VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[MoxBwxHbIHM 1 HenoABWXKHBINA 0;10ku. KT/ mpocThIX MEXaHU3MOB,

n= Anonesuas
*‘4-511'1:311—33333

1.21

[aBienue TBEpIOTO TEIA.
dopmyiia i1 BBIYUCICHUS JaBICHHS TBEPAOTO TEJa:

.
p_ -Sf-

JlaBieHue ra3a. ATMOCEpHOE TaBlICHUE.
['mppocTatudeckoe NaBjieHUe BHYTPH JKHIKOCTH.

dopMyria 11 BBIYUCIICHMS 1aBJICHNS BHYTPU KUIKOCTH:

p=pgh+p,

1.22

3akoH [lackans. ['mapaBnuueckuii npecc

1.23

3akoH Apxumena. Popmysia ISl ONPEICICHUS BBITAIKUBAIOIIECH CHUJIBI,

JEUCTBYIOLIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
F Am. —PE v

Ycnopue miapanus Tena. [lnaBanue CYZAO0B 1 BO3AYyXOIUIaBaAHUC

1.24

MexaHnndeckue KoyeOaHMUs. AMHJ’II/ITyI[a, nepuoa M 4YacrorTa KOJIEOAHUH.

®dopmyiia, CBA3BIBAOLIAS YACTOTY M IEPUOJ KOJIEOaHUI:

1.25

MaremMaTuueckuil M NPy XKUHHBIM MasTHUKU. [IpeBpamenue sHepruu Ipu

KOJIEOATEIIFHOM JIBHKCHUH

1.26

3aryxaromue kosnebanus. BeinyxenHble koneOanus. Pezonanc

1.27

MexaHn4ecKUe BOJIHEL HpO)IOJ'IBHI)IG " TMOICPCUYHLIC BOJHBI. I[J'II/IHa BOJIHBI U




CKOPOCTb PAaCIPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKOCTh M BbIcOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha IpaHMIIE

IByX cpell. IHppa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomoi

W3mepenune cpenHed INIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; JKECTKOCTH
NpPYKUHBL, KO((UIIMEHTAa TPEHUS CKOJIbKECHUS; paOOTHl CHIIBI TPEHUS, CHIIBI
yHOPYTOCTH; CpeJHEH CKOPOCTH JIBUXKEHHs Opycka IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHs OpycKa TpW JBMKEHHH T0 HAKIOHHOW IUIOCKOCTH; YacTOTHI H
nepuoja KoyieOaHMH MaTeMaTH4eCKOro MasTHHKA; YacTOThl U  IEepHoja
KOJICOAHUH TPYKUHHOTO MAasTHUKA; MOMEHTA CHJIBI, JICMCTBYIOIEr0 Ha phlyar;
paboThl CHJIBI YHOPYrocTH MNpHU MOABEME Ipy3a € MOMOLIbIO HEMNOJBHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYIOCTH IPU NOIBEME Ipy3a C MOMOLIBIO MOJBUKHOTO
OoKa.

HccnenoBanue 3aBUCHUMOCTH apXHUMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJIa ¥ OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI
OT MAacChbl TeJa; CUJIbI TPEHUS CKOJIbKEHUSA OT CUJIBI HOPMAJIBHOTO JaBJICHUSA U OT
poZla MOBEPXHOCTHU; CWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IIPYXKUHE, OT CTEICHU
negopManuu MpyKUHBI, YCKOPEHUsI OpycKa OT yIJia HAaKJIOHA HAIPaBISIOLICH;
nepuoja (4acToThl) KoseOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTHU; NEpPHOAA
KOJICOAHUH TPY)KMHHOTO MAasATHHUKA OT MAacChl Tpy3a U KECTKOCTH NPY>KUHBL;
UCCIICIOBAaHUE HE3aBUCUMOCTH Iepuoja KoneOaHUH HUTSAHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycnoBusi paBHOBECHS phluara

1.30

QDuzuueckue s61eHUsA 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3IMYHBIMU
CKOpPOCTSIMU B )KMBOW M HEXHUBOW MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U
TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKCHUC IIJIAHCT Conaeunon CHUCTCMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, pblYaru B Telle YeJIOBEeKa, BIHSHUE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB XMBOTHBIMH, 3EMIJICTPACCHUC, celicMHUUecKue BOJIHBI, HyHaMH, 3X0

1.31

Texnuueckue ycmpoucmea: CUUIOMETP, NATYUKU TOJOXKCHHS, PACCTOSHUS U
YCKOpPEHHUs, IUHAMOMETp, MOJIIMIIHUKH, PAKETbl, pblUar, MOABIKHBIA H
HETIOBIDKHBIA OJIOKH, HAKIIOHHAs TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,
cooOurammmecs: cocybl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPITHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIBTPA3BYKa B 6LITy 1 TCXHHUKC




2 TEIIJIOBBIE SIBJIEHU S
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KUHETUYECKOW  TEOPUH  CTPOCHUS
2.1 BemiecTBa. Mojenu TBEPIOTo, KHUAKOTO U ra3000pa3HOrO COCTOSHUI BeleCTBa.
Kpucrannuueckue u amop@Hsbie Tena
25 JBwxenue wyactur BemiecTBa. CBS3b CKOPOCTH  JABUKEHHUS YacTHI[ C
' TeMIiepaTypoi. bpoyHoBckoe nBmwkenue, muddysus
2.3 CmauuBaHue Y KaWJUISIPHBIC SIBICHUS
2.4 TermmoBoe pacuiupeHne U CHkaTue
2.5 TennoBoe paBHOBECHE
Y Buaytpennss sueprus. PaGora u Temomnepenaya Kak CIoOcCOObl H3MEHEHHS
' BHYTPEHHEHN YHEPruun
2.7 Bunel Temsonepenayn: TemIONPOBOIHOCTD, KOHBEKIIUS, U3TyUYEeHUE
HarpeBanne wu oxmaxkaeHue Ted. KoaudyecTBO  TEIUIOTHL. Y IelbHas
28 TEIIOEMKOCTD:
O=cm(t,-t,)
3aKOH COXpaHEHHUs JHEPTUU B TEIUIOBBIX MpoOIeccax. YPaBHEHUE TEIJIOBOTO
2.9 OanaHca:
O +0,+..=0
Ucnapenue u kxoHueHcauud. V3MeHeHHEe BHYTPEHHEH SHEpPrud B Ipolecce
510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa
' napooOpazoBanus: L = O/m
2.11 BnaxnocTs Bo3ayxa
[InaBnenne w Kpucraumm3anus. VI3MeHeHHe BHYTPEHHEW DSHEPrHuH TIpH
IJIaBJICHUU U KPUCTAIUIM3AIMU. Y IeTIbHAs TEIJIOTa IJIaBJICHUS
2.12 0
T m
)13 BuyTpeHHsIs1 sHepTrust cropaHus TOIUTHBA. Y IeJIbHAs TEIUIOTa CTOPaHus TOTUINBA:
' q=0/m
2.14 [IpunHnume! padoTte! TermnoBbix nurateneit. KI1/[ teroBoro apurartesns
Ipaxmuyeckue pabomuol
2.15 H3mepenne ynenbHOW TEMIOEMKOCTH METAJUIMYECKOro IUIMHApPA; KOJIWYECTBa

TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmmepaTypbl (UKCHPOBAHHOM




MacCCbl, B KOTOpPYIO OIIyHICH Hal"peTI)II\/II HUIMHAP, KOJUYCCTBA TCILIOTHI,
OTAAHHOT'O HArp€TbiIM HUJIWHAPOM, IIOCJIC OIIyCKaHUA €ro B BOAY KOMHATHOH
TEMIICPATYPHI, OTHOCHUTEIBHOM BIIQXKHOCTH BO3yXa, YJIGJ'II)HOI\/’I TCIIJIOThI
IJIaBJICHUA  JIbJA. I/ICCHGJIOBaHI/Ie HU3MCHCHUA TEMIICpATypbl BOJAbI IIPU
PA3JIMYHBIX YCJIOBUAX; ABJIICHHUA TemiooOMeHa npu CMCIIMBAHUU XOHOI[HOfI n

ropﬂqeﬁ BOJBI; ITpOLECCa UCTTAPCHUS

Qusuueckue A6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIApHBIC

2.16 SBJICHHUSI B TIPUPOJIE, KPUCTAUIBI B mpupone, uznydeHue CoiHia, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bL; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoticmea: KanWLUISApbl, IPUMEPBI UCTIOIb30BAHNS KPUCTAIIOB,

517 KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOIJICHUS

' JIOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHU A

3.1 Dnektpusanus Ten. /[Ba Buia 31eKTpUUEeCKUX 3apsiioB

3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa

34 Onektpuueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnossA.  [lpuHnmn

' CYNEPIIO3UINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
1 Hocurenn onexrpuyeckux 3apsfgoB. [leficTBHE JJIEKTPUYECKOTO TIOJIS Ha
' 3JeKTpUUeCcKre 3apsAabl. [[pOBOAHUKH U JUAIIEKTPUKU
[TocTossHHBIN AIEeKTpUYECKHl TOK. JlefcTBUS 3iiekTprudeckoro Toka. Cuiia Toka.
3.6 Hampsokenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBbHOE IIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S

3.8 3akon OMa a1is yyacTka anekrpudeckoit nenu: I = U/R

[TocnenoBarenpHOE COEIMHEHNUE TPOBOIHUKOB:
I,=L; U=U,+U,; R=R +R,
3.9 [TapannensHOE COEIMHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:

U =U; T=1, +1:;R=§.

e

CMenranHbIe COCIUMHCHUSA ITPOBOJHUKOB




3.10 Pabota n momHOCTE 35ekTprueckoro Toka. 4 = Ult, P = Ul
3akon Jxoyns — Jlenmna:
3.11 ?
QO=I"-R-t
. OneiT Opcrega. MarHuTHOe TMoJie MPSMOTO MPOBOAHMKA C TOKOM. JImHumM
' MarHUTHON MHIYKLIUU
313 MarHuTHOe 10jJi€ TOCTOSHHOIO MarHurta. B3auMonelcTBHE MOCTOSHHBIX
‘ MarHuToB
3.14 JlelicTBME MAarHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SABnenue snekTpoMarHuTHON MHAYKUKU. [IpaBuio Jlenna
Ipakxmuueckue pabomwl
W3mepeHnne  3JEKTPUUECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUYECKOTO TOKA; pabOThI AMEKTPHUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJAHHUKE
316 (pe3ucTopsbl, JTaMIIOUKa), OT HAIMPSDKEHHUs] Ha KOHIAX MMPOBOJIHUKA; 3aBUCUMOCTHU
' COIMPOTHUBJIEHUS OT JUIMHBI MPOBOJHUKA, ITUIOIIAIN €r0 MOMEPEUHOr0 CEeUeHUs: U
YAEIBHOTO CONPOTUBIICHNUS.
[IpoBepka mpaBuiia JUIsl ANEKTPUUYECKOTO HAMPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUN IPOBOAHMKOB; IIpaBWJa Uil CHJIBl DJJIEKTPUUECKOTO TOKa IpHU
napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A61eHUs 6 nNpupooe: DSIEKTPUUECKUE SBJIEHUS B arMmocdepe,
3.17 JIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE MoJje 3emiu, Ipeid Mmoocos,
POJIb MAarHUTHOTO MOJIS IS KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3JIEKTPOCKON, aMIEpPMETp, BOJIBTMETP, PEOCTart,
CUETYMK  DJIEKTPUUYECKOW  DHEPruM,  AIIEKTPOOCBETUTEIbHBbIE  NPHOOPHI,
3.18 HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumeps), ANEKTPUYECKUE
NpPEOXPAaHUTENH, DJIEKTPOMATHUT, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIe BOJHbI. [1Ikana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsmMonnHeiHOe pacIIpoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPEIOMIIEHHSI CBETA
3.23 Hucnepcus cBeta
304 JIunza. Xoa nyueit B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTuUyeckas cuia

muusel: D= 1/F




3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbl
Ipaxmuueckue pabomuwl
N3mepenune ontuyeckoil cuiibl coOuparomeld TUH3bI; (POKYCHOTO PacCTOSHUS
coOuparolei JIMH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEPOB MpEAMETA U U300paKeHUs,
326 KOT'JIa IPeIMET PacIoio’KeH B ABOMHOM (oKyce), MoKa3aTens IpeIoMICHUS CTEeKIIa.
‘ UccnenoBanue cBoiicTBa M300pa)KeHHs, IMOJIYYEHHOTO C  IOMOUIbIO
coOuparomiel JTUH3bI; U3MEHEHUs! (POKYCHOTO PACCTOSHHUSA ABYX CIOKEHHBIX JIMH3;
3aBUCHUMOCTH YyIJIa MPEIOMJIEHHMS] CBETOBOrO Jy4ya OT yIjla MaJeHUs Ha TIpaHule
«BO3JIyX — CTEKIIO»
397 Qusuueckue saeneHus 6 npupode: 3atMmenHuss Comuna u JlyHel, nBera Ten,
. ONTHYECKHUE SBJICHUS B aTMOcdepe (1iBeT HeOa, pedpakiius, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (QoToanmnapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
41 PamnoaktuBHOCTH. Anb(da-, Oera-, ramma-u3nydeHus. Peaknuu anbda-u Oera-
' pacrnaja
4.2 OmnsiTel Pesepdopaa mo paccesnuto anbda-yactui. [InanerapHas mogens atoma
4.3 CoctaB aTroMHOTrO sifipa. M30Tomnsl
4.4 [lepuon monypacnaaa aTOMHBIX sIAEP
4.5 SnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsiA0BOTO U MACCOBOTO YHCE
Qusuueckue sA6NeHUs 6 npupode. €CTECTBEHHBIH pPAaTUOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIyYd, PAJUOAKTUBHOE H3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
NeiicTBUE paOAaKTUBHBIX U3JTyY€HUN Ha OPraHu3M YelloBeKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAJIbHBIN J103UMETp, Kamepa

BI/IJ'IBCOHa, SAACPHAA SHEPTCTUKA




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 9-it kacc: 6a30BbIM ypoBeHB: yueOHuk, 9 kinacc/ [lepeimkun U. M.,
I'ytauk E. M., FIBanoB A. U., [lerpoBa M. A., AKIIlnoHEpHOE OOLIECTBO
«M3narensctBo «lIpocsemenue»

» ®usuka: 8-i1 kiacc: 6a30BbIM ypoBeHb: yueOHUK, 8 knacc/ [lepbimkun U.
M., UBanoB A. U., AkiimonepHoe o61iectBo «3narenbctBo «IIpocBemeHuey
» ®usuka: 7-i knacc: 6a30BbIid ypoBEeHb: yueOHUK, 7 kinacc/ [leppimkun .M.,

NBanoB A.U., Akmonepuoe o6mectBo «M3narensctBo «IIpocBemnienney

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIS

[Toypounsbie pazpabotku 1o ¢pusuke. 7 kinacc (8 u 9 knacesl). K YMK U.M.
[Teprrimkuna - A.W. IBanoBa (M.: Ilpoceemenue). [locobue nis yaurens.
Hogbiii ®I'OC

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU
UHTEPHET

VYuusepcanbHas 6ubauorexa [JOK



