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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMkKe Ha YpPOBHE OCHOBHOTO 0OIIEro ooOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueid mporpaMMbl BOCHUTAHUS U
Konnenuuu npenogaBanusi yaeoHoro npeamera «Duznkay.

Conepxanne mporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYarOIIUXCS W OpPTraHU3AIHNI0 H3YYCHHS
Gu3MKN Ha NESITeIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00y4eHHUS, a TAaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3uke ycTraHaBIMBaET paclpeiesieHue yueOHOro maTepuana
1o rojaM oOydeHus (1o Kjaccam), mpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
W3YUYCHUSI T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOITXCS.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHHUS METOJUYECKOU
MIOMOIIM YYUTEIIO B CO3/JaHUM paboyeil mporpaMMBbl 10 y4eOHOMY TIpEaMETY.

®dusurka ABIAETCA CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
MPEIMETOB, TOCKOJbKY (U3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HU3NUECKOU
reorpadueif, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTUHY  MHpA,
npeaocTaBisieT Haubojee sCHbIe 00paslbl MPUMEHEHUS HAyYyHOTO METojia
MO3HAHUS, TO €CTh CIIOCO0A MOTYyYEeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro O0Opa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3yIOIIUMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

* HAYYHO OOBSCHATDH SIBJICHHUS;

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIICIOBAHUS;

e UHTEpPIPETUPOBATH  JAHHBIE W  HCIOJIb30BaTh  HAay4yHBIE
JI0KA3aTeNbCTBA JIJIsl TIOTYYCHUSI BBIBOJIOB.



TOUYKA !'pocm

enmu w3ydeHuss (U3UKM HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
onpezaeneHsl B Konuenuuu mnpenogaBaHust ydebHoro mnpeamera «dusuka» B
oOpa3oBaTenbHbIX oOpraHum3zauusax Poccuiickoil @expepanuu, peamu3yOLINX
OCHOBHBIE  00I1I€e00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pElIEHUEM
Konnernn MunucrepcrBa npocsemienus Poccuiickoit @eaepaunu (IpoToKoII OT 3
nexadps 2019 r. Ne [1K4BH).

Co3znanue nenrpa «Touka pocrta» mpezamnosnaraeT pa3Butue 0Opa3oBaTEIbHON
UHPPaCTPyKTypsl  0011€00pa3oBaTeNbHOW  OpraHuU3aluh, B TOM  UHUCJHE
OCHAIICHUE o01eo0pa3oBaTenbHOM OpraHu3alHH: 000pyIOBaHUEM,
cpencTBaMu 00yUYeHUs U BOCIIUTAHUS JJIS1 U3YUYEHHUSI (B TOM YHUCIIE

AKCIIEPUMEHTAIBHOTO)  MPEIMETOB,  KypCOB,  OUCHUIIMH  (MOJIYJIEi)
€CTECTBEHHOHAYYHOW  HAMpaBACHHOCTH TPU  peaju3alud  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPAMM U JOMOJHUTENBHBIX 0011€00pa30BaTEIbHBIX
MporpamMMm, B TOM YHCII€ JJIA PACIIUPEHUsI COAEP)KaHMsI y4eOHOTO MpeaMera
«Dusuka»; o00OpyqOBaHWEM, CpEICTBAMH OOyYE€HHS W BOCHUTAHUA IS
peayM3anuu MporpamMM JIOMOJHUTEILHOTO 00pa30BaHMS €CTECTBEHHOHAYYHOMN

HANPaBIEHHOCTEH; KOMIBIOTEPHBIM U MHBIM 000pPYI0BAaHHEM.

Heau uzyyenus Gpusnku:

e mpuoOpeTeHHe WHTEepeca M CTPEMJICHHS OO0Yy4aloumxcsi K HayYHOMY
U3YYCHUIO TPUPOJbI, Pa3BUTHUE HUX HHTEJUICKTYalIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe MO3HaHUs U (POPMUPOBAHKE
MCCIIEJIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;

e (QopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara H3yYeHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (DU3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oynaymieu
npoeccuoHanbHON ACSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanpHeneMy oOy4eHHUI0 B 3TOM HaIPaBIICHUU.

JlocTikeHrue 3TUX LieNied mporpamMMmbl Mo (U3MKE Ha YpOBHE OCHOBHOTO

o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

e nmpuoOpeTeHHe 3HAaHWM O JUCKPETHOM CTPOCHUU BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECCKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSIX;

e TpUOOpETeHHE YMEHUN ONMHCHIBATH U OOBSCHATH (DU3UUECKUE SIBJICHUS C
UCTIOJb30BAaHUEM TTOJTYUYCHHBIX 3HAHU;
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e OCBOCHME METOJOB pELICHUS MPOCTEHIIMX pacuy€THhIX 3aJady ¢
UCIIOJIb30BaHUEM duznyeckux MoJIeNeH, TBOPUYECKUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE yMEHMI HAOIIOJATh MPUPOIHBIC SIBICHUS U BBIIIOJHATH OIBITHI,
nabopartopHble  pabOTBI U HKCIEPUMEHTAJbHBIE HUCCIEIOBAHHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOCHHE NMPUEMOB paboOTHl ¢ MHPOpPMAIHEH (HU3NIECKOTO CONepIKaHus,
BKJTtOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OlIeHWBaHNE NHPOPMAIUH;

e 3HAKOMCTBO cO c(hepaMu podhecCHOHATHFHON NeATETPHOCTH, CBI3aHHBIMH
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTHKCHHSIX (PU3HMUECKON HAYKH;

® cosmanue 1eHTpa  «Touka  poctay  TpeamoiaraeT  pa3BUTHE
00pazoBaTenbHON HHPPACTPYKTYpHI 00111€00pa30BaTEIHLHON OpraHu3aluu,
B TOM YHCJIE OCHAIICHHUE 00111e00pa30BaTeIbHON OpTraHU3aIlNH:

® 00opyloBaHUEM, CPEJICTBAMU OOYYEHHsS] W BOCIUTAHUS JUIS U3ydeHUs (B
TOM 4YHCJIE€ SKCIEPUMEHTAIHLHOTO) TMPEAMETOB, KypCOB, JAUCIUILINH
(Momyneil) eCTECTBEHHOHAyYHOM HANpaBJICHHOCTH TMIPU  peau3aluu
OCHOBHBIX  00HIE00pa30BaTENbHBIX MPOrpaMM U JOMOJIHHUTEIbHBIX
o01ieo0pa3oBaTeabHbIX MPOrpaMM, B TOM YHCIE JUIS PACHIMPEHUs
comepkaHuss  y4eOHbIX  mpeameToB  «®Dusnka»  000pYyIOBaHHEM,
CpeIcTBaMU OOydYeHHS W BOCIHTAHUS I pealu3allid MpOorpaMMm
JIOTIOJTHUTEIHHOTO 00pa30BaHMUs €CTECTBEHHOHAYYHOW HANIPAaBICHHOCTEH;

* KOMIIBIOTEPHBIM U UHBIM 000PYOBAHHUEM.

[IpodunbHBI  KOMIIEKT OOOPYJOBaHUS MOXKET OBITb BBIOpaH IS

0011e00pa3oBaTeIbHBIX OpraHW3alfii, HMMEIOIIUX Ha MOMEHT CO3JaHMUS

neHtpa «Touka poctay HabOp CpeAcTB OOy4YeHHsT W BOCIUTAHUS,

MOKPBIBAIONINI CBOMMHU  (YHKIIMOHAJIBHBIMA BO3MOXKHOCTSIMH  0a30BbIE

NOTPEOHOCTH MPU W3YUYEHUHU YUeOHBIX TpeaMeToB «Pusnkay MHUHHMAaIbHO

HeoOXxonuMble  (DYHKIIMOHANbHBIE W TEXHMYECKHE  TpeOoBaHUS U

MUHUMAJIBHOE  KOJMYECTBO  OOOpYIOBaHWs, IEPEYCHb  PACXOIHBIX

MaTepuasoB, CpeACTB OOy4YeHHS M BOCHHUTAHMUS /JIs OCHAIICHUS IICHTPOB

«Touka pocta» ompenensoTcss PernoHalbHBIM KOOPAMHATOPOM C YUYETOM

[IpumepHOro mnepeuHs oOOpPYAOBaHHSA, PACXOJHBIX MAaTEpUANIOB, CPEICTB

0o0ydYeHHUsI ¥ BOCIIUTAHMS JIJIsl CO3aHUA U oOecrieueHus (QyHKITMOHUPOBAHHUS

IICHTPOB 00Pa30BaHMsI €CTECTBEHHOHAYYHON HampaBIeHHOCTH « Touka pocTay
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B 00me00pa3oBaTeNbHbIX OpraHU3AIMAgX, PACIOJOXKEHHBIX B CEIhCKOU

MECTHOCTH M MaJIbIX TOpOaaXx.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO
obOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He/ieN0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeZel0).

[Ipeanaraemplii B mporpamMme 1o (U3MKe MepeyeHb J1adopaTOpHBIX padoT U
ONBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JIEIaeT BIOOp MPOBEACHUS
1a00paTOpHBIX pPabOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEH
00y4aromuxcsl, CIMCKa dKCIEPUMEHTANIbHBIX 3aJlaHuM, MpejJiaraeMblX B paMKax
OCHOBHOT'0 rOCYJapCTBEHHOI'0 3K3aMeHa 10 (U3HKE.
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COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAIOIIEr0 MUPA.

®dusuka — Hayka O npupoxe. SBieHus npupoasl. Puznueckue SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnyeckne BenwuuHbL. M3MmepeHne ¢uznyuecknx BenuuuH. Du3nuecKue
npubopsl. [lorpemHocts u3mMepenuit. MexxayHapoaHas cucTemMa €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBEeHHOHAY4YHbIII METOJl TMO3HAHWA: HAOJIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBIYKEHUE THUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIOTE3, 0OBICHEHNE
HabmogaemMoro apieHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBBIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. ®dusnueckue nNpuOOpHI U MpoLeaypa IPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OnpeneneHue UEHBI IE€JIEHUS MIKAIbl U3MEPUTEIHLHOTO TprbdOpa.
2. HW3mepenue pacCTOSHUAMN.
3. M3mepenune o0bEMa )XUAKOCTH U TBEPOTO TEA.
4. OmnpeneneHue pa3sMepoB MaJIbIX TEIL.
5. M3mepeHue Temmeparypbl IPpU MOMOIIM >KUJIKOCTHOIO TEPMOMETpa HU
JaTYMKa TEMIIEPATyPBI.

6. lIpoBenenue uccnenoBaHus MO IMPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibliIe, 4eM OOJIbIlEe BHICOTA
IIyCKa.

Pa3zpnes 2. IlepBoHayanbHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJIBI, HMX pa3mepsl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHue dactul BemecTBa. CBs3b CKOPOCTH JIBH)KEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBsA3b MeXAy CBOWCTBAMH BELIECTB B Pa3HBIX
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arperaTHBIX COCTOSIHUSX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

JHemoncmpayuu.

1. HaOmronenue 6poyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysum.

3. HaGmionenue ~ sBneHui,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH

OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka pguameTrpa aroMa METOAOM PsIOB  (C  HCIOJIB30BAaHUEM

¢dotorpaduii).

2. OnbITHI O HAOIIOACHUIO TEIJIOBOTO PACIITUPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. JIBukeHue U B3auMoAeiCTBHE TeJl.

Mexanuueckoe JBUXKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.

SBneHne uHepUMM. 3aKOH HMHEpLUUHU. B3amMoaencTBHE Tell KAk NpPUYMHA
U3MEHEHHUS] CKOPOCTM JBW)XKEHHMs Tesl. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHocTe BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IWHULE
00BEMa BelecTna.

Cuita Kak xapakTepucThka B3auMozencTBHs Teil. Cuila ynpyroctd M 3aKOH
I'yka. U3mepenue cuibl ¢ NOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TskecTH. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Heecomocts. Crioxenune
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMoi. PaBHoneicTBytomas cuil. Cuiia TpeHusl.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habnronenue MexaHM4eckoro ABM>KEHUS Tela.
N3Mmepenne ckopoCcTy MPSIMOJIMHEITHOTO JBUKECHMUSL.
HaGnronenue siBneHus HHEPIUN.

CpaBHeHMe Macc 10 B3aUMOJIEUCTBUIO TE.
CrnoxxeHue Cuil, HAaPABJICHHBIX M0 OJHON MPSIMOIA.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBHKEHHUA (LIapHKa B >KMJIKOCTH,
MOJIEIIN DJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.

1
2
3
4. HabmroneHue u3MeHEHUs: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5
6.
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Onpenenenne MIOTHOCTH TBEPIOTO Tea.

4. OnpITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHUs (nedopmariin)
MPYKUHBI OT MPUIIOKECHHOM CHUJIBI.

5. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHHUS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKHAKOCTENH M ra3os.

JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBiieHus. /laBiieHue rasa.
3aBUCUMOCTh JIAaBJICHHS raza OT 00bEéma, TemmepaTypbl. llepemaua naBneHus
TBEPABIMU TEJNaMHU, XUAKOCTAMH M razamu. 3akoH [lackans. IIneBmarnueckue
MAaIIMHBL. 3aBUCUMOCTh JABJIEHUS JKUIKOCTH OT TIyOwWHBI. [ uapocTaTudeckuid
napagokc. Coobrmiaromuecs cocyibl. [ napaBinueckue MeXaHu3MBbl.

Atmochepa 3emiau u armocdepHoe aaBieHue. [IpuUuuHBI CyIIeCTBOBAHMUS
Bo3aylHON oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atrmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOI0o AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 1715 M3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlericTBUE )KUJKOCTH M ra3a Ha IMOTPYyKEHHOE B HUX TeJI0. BeITalknBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUS ra3a oT TeMIepaTyphl.

[lepenaya naBiieHUS KUIKOCTBHIO U Ta30M.

Coobmiaromuecs: CoCy/ibl.

I'mppasinueckuit mpecc.

[IposiBienue aecTBust aTMOChHEpPHOro JaBJICHMUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT 00BEMa TOTPYKEHHOW YacTh

TeJIa ¥ TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM JKUIKOCTH.

VYcioBue miaBaHusl TeN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH

OT COOTHOIIEHHUS IUNIOTHOCTEM TeJIa U KUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOM B
YKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJKUBAIOIICH  CHUJIbI, JCUCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOLIEN CHIIBL, JEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.

AN
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4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
MKUJKOCTh YaCTH TEJIa U OT IJIOTHOCTH JKHJIKOCTH.

5. KoHcTtpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH H
OIIpENICJIEHUE €€ IPY30IIOABEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTtble MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio
paBHOBecus pblyara. I[IpumeHeHue mpaBuia paBHOBECUs pbluara K OJIOKY.
«3onoroe npaBwio» MexaHuku. KIIJI mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHUHAIbHAS HDHEPTHS.
[IpeBpaleHre 0OTHOTO BHU/Ia MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPTrUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUHU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yClIOBUN PaBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3nea 6. TenioBLIe AIBJICHHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BellecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThl, NOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUST MOJIEKYJISIPHOKUHETUYECKOM TEOPHH.

Mopaenu TBEPAOTO, JXKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrannmuueckue u amopdHbie tena. OObsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEI HAa OCHOBE TMOJIOKEHUH MOJEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaumnBaHNe U KamWUISpHBIE siBJIeHUs. TerioBoe paclliupeHue U CKaThe.

Temnepatypa. CBs3b TeEMIIEpAaTypbl CO CKOPOCTBHIO TEIJIOBOIO ABHMXKCHUS
yactull. BuyTpeHHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEpIruu:
Terionepeaaya " COBEpIIICHUE padoTHI. Bunper TeIIonepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, N3IIyUYCHHE.
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KonudecTBo TemnoTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. 1eMIoo0MeH U
TEIJIOBOE paBHOBECHME. YpaBHEHHE TeruioBoro OanaHca. [lmaBnenue w
OTBEpPAECBAHHE KPUCTAUIMYECKUX BEUIECTB. YJE€lbHasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konzaeHcauus. Mcnapenue. Kunenue. YnenpHasi Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHIIEHUS OT aTMOC(HEpPHOro
JABJICHUSL.

Brnaxxnocts Bo3ayxa.

DHeprus TOIUIUBA. Y IeJIbHAsl TEIIOTa CTOPAHUSL.

[Ipunuunel padotel TemnoBbix aurareneid KIIJ[ TemoBoro asurarens.
TerutoBble IBUTATENIN U 3aIIUTA OKPYXKAKOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddysuu.

3. HaOmronenue ssBineHuii cMaunBaHUs U KalWUIIPHBIX SBICHUM.

4. HabmroeHne TeraoBoro pacimpeHus Tell.

5. M3meHeHue naBieHus ra3za Mnpu U3MEHEHUM O0bEMA W HArpeBaHUU WIH
OXJIAKJICHUH.

[IpaBuia u3mMepeHus TEMIIEPATYPHL.

Bunpl Tenonepenauu.

OxuaxkaeHue mpu COBEpIICHUU paOOTHI.

HarpeBanue npu coBepiieHur paboThl BHEITHUMU CUJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HaOnronenue KumneHusl.

12. HaGmroieHre moCTOSTHCTBA TeMITepaTyphl MU TIJIaBICHUH.

13. Moienu TEIIOBBIX JBUTaTesIEH.

Jlabopamopnwie padbomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKEHUSL.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIA UITK caxapa.

3. OmnbITel IO HAONIOACHHUIO TEIUIOBOTO PACHIMPEHHsS Ta30B, >KUJIKOCTEH H
TBEPJBIX TEIL.

4. OmpenesneHue JaBJICHUS BO3lyXa B Oa/JIOHE LITIPUIIA.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJIEHUS BO3JAyXa OT €ro
00BbEMa 1 HArPEBAHUS WIIH OXJIAXKICHUS.

6. TlpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JUITMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

v ® N o
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7. HaOGmonenune w3MeHEHUsT BHYTPEHHEH OHEPIHHM Tella B PE3ysbTaTe
TEeTIonepeaur U padoThl BHEITHUX CHJL.

8. HMccrnenoBanue sBIEHUS TEIUIOOOMEHA MpPU CMEUIMBAHUU XOJOJHOW U

ropsiueu BOJBI.

9. OmpenesieHWe  KOJMYECTBA  TEIJIOTHI, IMOJIYYEHHOTO BOJIOM  mOpH

TEMJI000MEHE C HATPETHIM METAITTUYECKUM ITUITUHAPOM.

10. OnpenienieHne yaeabHON TEIMIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca UCIapeHus.

12. OnpeienIeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXa.

13. OnpenenexHue yaeabHON TEMIOTHI IJIABJICHHUS JIbJA.

Pa3znes 7. DinekTpudecKkue ¥ MAarHUTHbIE SIBJICHHSI.

OnekTpuzauus Tenl. J[Ba poaa sIeKTpUUECKUX 3apsioB. BzaumopeilcTBue
3apspkeHHBbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BETUYUHBI 3aPSJI0B U PACCTOSHUS MEXKITY TETIaMH).

Onektpuueckoe mnoje. Hanpsok€HHOCTH aiekTpudeckoro moiist. IlpuHuumn
CYNEPIIO3UIINH YTIEKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA JJIEKTPUYECKUANA 3apsi.
Crtpoenue aroma. IIpoBOAHMKM W  JUDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
JIEKTPUYECKOTO 3apsaa.

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hcrounnkyn mocTostHHOTO TOKa. JIEMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onekrpuueckass nenb. Cwia  TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE TPOBOJHMKA. YJIETbHOE COMPOTUBIEHUE BenlecTBa. 3akoH Oma
o yyactka uend. llocnenoBarenbHoe W mapayuiebHOE  COEIMHEHHE
IIPOBOJHUKOB.

PaGota u MoOmHOCTh »3yeKTpuuecKoro Toka. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKHUE LENU U NMOTPeOUTENU 3EKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHble  MarHuThl.  B3auMOAEHCTBUME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 1oje 3eMJIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarHuTHoe TOJ€  AIEKTpUYECKOro Toka. [IpuMenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TTOJISI HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTENlb IOCTOSSHHOTO ToOKa. lcronb30BaHUE 3JIEKTPOJBUTaTENIe B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.
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OnbiTel @apanes. SABneHne 3neKTpoMarHuTHOW UHAYKIUU. [TpaBuio Jlenna.
DIIEKTPOreHepaTop. Crioco0b1 MOJTy4YEHUS AIEKTPUYECKOU JHEPIUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

0 © N ok e
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25.

DJeKTpU3alus Tel.

JIBa poza 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.

YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOTA.
DIIEKTPOCTATUYECKAS] UHAYKIIHS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY U JUBIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
McTOoYHMKY TOCTOSTHHOTO TOKA.

JIeUCTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KUJIKOCTH.

. ['a30BbIl pazps.

. I3Mepenune cuibl ToKa aMmIepMeTpoM.

. I3MepeHue 3JIeKTpUUECKOro HaAPSKEHUsI BOJIBTMETPOM.

. Peoctar 1 marasus cOIpOTUBIICHUN.

. BzanMogencTBue moCcTOSSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
. MoaenupoBaHUe€ MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarnuTHoO€ noJie Toka. DIEKTPOMAarHuT.

. JIeicTBHE MarHUTHOTO TMOJISI HA TPOBOJIHUK C TOKOM.

. DJEKTpOABUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiICHUS JIEKTPOMArHUTHOM UHAYKIIMH.

. OnbiTel Papages.

. 3aBUCHUMOCTh HAIIPABJIEHUS HMHAYKIIMOHHOIO TOKa OT YCJIOBHUMU

BO3HHUKHOBEHHUSI.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
OnpITel MO HAOMIONCHUIO DJICKTPU3AIMU  Tel MHAYKIUEH W TpHu

1.

COIIPUKOCHOBCHUMH.

€ro

HCCJ’IGI[OBaHI/Ie I[eﬁCTBI/IH QICKTPUYCCKOI'O IIOJII Ha IIPOBOAHHUKH H

TVDIIEKTPHUKH.
Co6opka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH OCTOSTHHOTO TOKA.
W3mepenre u peryaupoBaHie CHIIbI TOKA.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

N3mepenue u peryampoBaHue HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
COINPOTUBIICHUSA MNPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAN MONEPEUYHOIrO
CEUCHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUA HANPSKEHUN MpPH MOCIEAOBATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna [ CUJIbl TOKAa MPU MAPAILICIBHOM COCIUHEHHU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOI0 TOKA, UIYILEr0 4epe3 pe3ucTop.
OnpeneneHne MOUIHOCTU  AJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYWIETO YE€PE3 JAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS MIOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ACIICHUN.

HccnenoBanue nercTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHIIBI  B3aUMOJECHCTBHS
KaTyIIKM C TOKOM W MarHuTa OT CHWJIbl TOKa M HalpaBJICHUS TOKa B
KaTyIIIKeE.

N3yuyeHne neicTBus MarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.
KonctpynpoBanue u uzydeHue paboThl 3J€KTPOIBUTATEIS.

N3amepenue KIIJI anekTpoaBUraTeibHONM yCTaHOBKH.

OneITbl 1O MCCIAEIOBAHUIO SIBJICHHUS SJICKTPOMATHUTHOMW WHIYKIWU:
VCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO
TOKa.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexanunueckoe JBWXKeHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABMKEHHUs. PaBHOMEpHOE NPSAMOJMHEHHOE
IBMKeHne. HepaBHOMEpHOE NPAMOJIMHENHOE ABWKEHUE. CpellHsIsi 1 MTHOBEHHAs
CKOPOCTb TeJa P HEPABHOMEPHOM JBH>KEHUH.
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Yckopenue. PaBHOyckopeHHOe mpsiMosinHElHOe aBikeHue. CBoOonHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JIuHeitHas u yrioBasi CKOpocTH. L[eHTpOoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBsii 3ak0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproTona.
[IprHIMI CynepnoO3ULIUNA CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuma TpeHMsI: Cuiia TpEHHUs CKOJIBKEHHUs, CHIIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. Jlmwxkenue rutaner Bokpyr Connpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsixecTH.

Nmnynec tenma. M3menenne nmnyisbea. Mnynbce cwiibl. 3aKOH COXpPaHEHMS
UMITyJIbca. PeakTHBHOE NBUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa CWil TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPrus cxaTou npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGmioneHne MEXaHUYECKOTO JABUKEHUS TEIa OTHOCUTENBLHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHME MyTeld M TPAeKTOPHM IBMKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBHXKECHUSI.
HccnenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKEHUSI.

HaGnronenue nBuKeHUS Tella 10 OKPYKHOCTH.

Habmoienne MexaHn4eckux sSIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexxxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEJILHO KaOMHETa (PU3HKHU.

7. 3aBUCMMOCTb YCKOPEHHs Tejla OT MacChl TeJla U JEHUCTBYIOUIEH HA HETO

AR

CHJIBI.
8. HaOmronmenue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUM TE.
9. HM3MmeHeHue Beca Tenna Mpyu YCKOPEHHOM JIBUKEHUU.
10. [Iepemaua uMITybca py B3anMOJICUCTBUU TEI.
11. [TpeoOpa3oBaHus SHEPTUU [IPU B3AaUMOJICHCTBUH TEJI.
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12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIECHCTBUU.

13. CoxpaHeHHEe UMITYJIbCa TIPHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHUU.

14. HaGnmioieHre peakTUBHOTO JABUKECHUSI.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUU IPH CBOOOHOM IaJICHUU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPruu MpU JABUKEHUHU TeJIa MO JeHCTBUEM
PYKHUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa [jis pa3roHa W JaJbHEWILIEr0 paBHOMEPHOTO
JBIDKCHUS IIIAPUKA WA TEIICKKHU.

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBKEHHUS OpyCcKa WM JIBWKCHUS
IapyKa 1o HaKJIOHHOW IUIOCKOCTH.

3. OmnpenesieHUE YCKOPEHHUs Tejla NPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bl: €CIM TIPH PABHOYCKOPEHHOM JBHXKEHUU 0€3
HAaYaJbHOM CKOPOCTH IYTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJNHAKOBBI.

6. HccinenoBanne 3aBUCMMOCTH CWJIbl TPEHHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kKodhPUITMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Onpenenenue padOThl CUJIBI TPEHUS] MPU PABHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON MTOBEPXHOCTH.

10. Onpenenienne pabOTHl CUJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOJABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aK0HA COXPaHEHUS SHEPTHMU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe neukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUIMTyAa. MarteMaTtu4ecKui U NPy KUHHBbIN MasTHUKU. [IpeBpamieHue
SHEPTUH MpH KosieOaTeTbHOM JIBMKCHHUH.

3aTyxarome KoJIeOaHUSI. BrinyxieHnbie KoJIeOaHUSI. Pe3onanc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpomosibHbBIE H
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa W BbIcOTa TOoHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.
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Jemoncmpayuu.

1.

oA N

HaGnronenue konebGaHuil Ten MOA JEUCTBUEM CHUIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha NIPY>KUHE.

Habmroienne BeIHYKIEHHBIX KOJI€OaHUI 1 pe30HaHCA.

PacnpocTpaneHnne npo1oabHBIX ¥ NONEPEYHBIX BOJH (Ha MOJEIIN).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

. AKyCTHYECKHI pE30HaHC.

./Ia60pam0pub1e pabomul u onvimol.

1.

7.

Onpenenenve 4YacToThl M MEepHOJa KOJeOaHUM MaTeMaTUYEeCKOTO
MasTHUKA.

Omnpenenenre 4acTOTHI M Miepruoja KojieOaHu| MPY>KUHHOTO MasgTHHUKA.
HccnenoBanne 3aBUCUMOCTH Tepuoia KOJIeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHbI HUTH.

UccnenoBanne 3aBUCUMOCTH Tleproa KojieOaHU MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TEpHoJia KoiaeOaHuil rpy3a, MOABEIHIEHHOTO K
HUTHU, OT MAcChl Tpy3a.

OmeITE, JIEMOHCTPHUPYIONIUE  3aBUCHMOCTh  TEpUOAa  KOJIeOaHWU
NPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Pa3znes 10. D1eKTpOMAarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
AJEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM CBS3H.

OnekTpomMarauTHas npupoga csera. CKopocTb cBeTa. BOJIHOBBIE CBOMCTBA

CB€Ta.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBBIE CBOWICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

N3ydyenne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe SIBJICHHUS.

JlyueBas MOJIEIb CBETA. Hcrounuku CBETA. [IpssmonHeiHOE
pacnpoctpanenue cBera. 3armenust Connua u Jlynel. Otpaxenue csera. [Lnockoe
3epKaJio. 3aKOH OTPAKEHUS CBETA.
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[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpa)KEHUE cBeTa. lCnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onaydet B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckoma. ['y1a3 kak onrTuyeckas cucreMa. biam3opykocTs u
JAIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbtorona. Crokenue
CHEKTpalbHBIX I[BETOB. Jluicniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPAaHEHHE CBETA.

OtpaxxkeHue cBeTa.

[Tonyuyenue n300pa>keHui B IMIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrrueckuii CBETOBO.

Xon ayueil B cobuparolei JInH3e.

XoJ1 Iy4er B pacCErBarOIICH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIBIO JIUH3.

[Ipunuun aeiictBus GoToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Mogens riasa.

11. Pa3noxenue 0enoro cBera B CIEKTP.

12. [Tonmy4yenue O6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMMOCTH yIUIA OTPAKEHHUS CBETOBOIO Jyda OT yrja
naJeHUs.

2. M3ydeHue xapakTEpPUCTHK U300paKEHUS PEMETA B TUIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yTila IPEJIOMIIEHHS] CBETOBOIO Jiyda OT yria
NaJCHUs Ha TPAHULIE «BO3IYX—CTEKIION.

4. TlonmyueHue U300pakeHUN C TOMOIIBIO COOUPAIOIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMparomei
JIVH3BI.

6. OmbITHI MO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITHl 10 BOCHPUSTHIO LBETA MPEIMETOB IMPU MX HAOIIOJEHUU 4Yepe3
I[BETOBBIC (PUIIBTPHIL.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
Omnwitel Pe3epdopna u manerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornomieHure ceeta atoMoM. KBanTsl. JInHeyaTbie CIEKTPHI.

0 © N ok LD
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PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
aapa. HyxkionHas wmogens aromHoro sapa. HM3ortombl. PaagnoakThBHBIE
npeBpatieHus. [lepuoa nonypacnaga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHbI COXpPaHEHHUs 3aps0BOIO M MAacCOBOI'O YHUCEIL.
DHeprus CBsI3U aTOMHBIX sjep. CBs3b Macchl W AHepruu. Peaknuu cuHTe3a U
nenenus saaep. Ucrounuku 3neprun CosHIa U 3BE3I.

SnepHas sHepreTuka. JleHcTBUS paguOAKTUBHBIX M3TYYEHHUM Ha >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3JIy4eHUs U MOTJIOIICHHUS.

2. CnekTpsl pa3JuyHbIX T'a30B.

3. CnekTtp Boaopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Perucrtpanus u3inydeHHs] IPUPOTHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOmroneHue CIUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. WccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nyTu (o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000IAO U MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINN MOAYJIb NMPEIHA3HAYEH ISl CUCTeMaTU3aluu
U 0000IIeHUsT  MPEIMETHOTO  COACPXKaHUS M ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YYCHUH BCETO Kypca (PU3MKH, a TAK¥KE IS TTOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 0oO0ydaromuxcs,
BBIOPABIITUX 3TOT YYCOHBIN MPEIMET.

[Ipu M3ydYeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NEeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMH OOBSACHITH (PU3HMUYECKUE
SIBJICHUS, TPUMEHSIS TOJy4YEHHbIE 3HaHMs, pelaTh 3aJadud, B TOM YHCIE
KAue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpyHUMNINANBHO JEATEIBHOCTHBIA XapaKTep NaHHOTO pa3/elia peaanu3yercs
3a cu€r TOro, 4To OOydYarolmuecs BBIMOJHIIOT 3aJaHus, B KOTOPBIX UM
npejJiaraeTcs:
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HA OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh W HAYyYHO OOBICHSITH
dbusryeckue SBJICHUS B OKPY’KAIOIIEH MPUPO/IE U TTOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEOBaHUS (PU3UUECKUX SIBIICHUH, B TOM
YHUCIIE I POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITH HAy4HbIE OCHOBBI HauWOOJE€e BaXXKHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIb30BaHUS PA3JINYHbIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUMu.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMPaBICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00pa30BaTeNIbHbIX

pe3yIbTaTOB.

B pesynbTare uzydenus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIETr0 00pa3oBaHUs

y oOyuaronierocst 0yyT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTaThI B

JacTH:

e 1) mnaTpHOTHYECKOr0 BOCIIUTAHUS:

e - MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
(bu3nYecKoil HayKH;

e - IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHIUCKUX YUEHBIX-(U3UKOB;

e 2) rpasKAaHCKOIr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

e - FOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCY>KJIEHUH OOIIECTBEHHO 3HAUUMBIX U
ITHYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTH)KCHUN
busuKy;

e - OCO3HAaHHE BaXXHOCTU MOPATbHO-ITMUECKUX TNPUHIUIOB B JEATEIHHOCTH
YUY€HOT0;

e 3)3CTEeTUYeCKOro BOCIIUTAHMSA:

e - BOCHOPHATHE SCTETHYECKHX KauyecTB (DU3MUECKON HAyKu: €€ TapMOHHYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HIeHHOCTH HAYYHOI'0 MIO3HAHUS:

e - OCO3HAaHME ILIEHHOCTH (U3NYECKOM HAyKM Kak MOIIHOIO HHCTPYMEHTa
MO3HAHUSA MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BaKHEWIEH COCTaBIISIOLICH
KYJIbTYpHI;

e - pa3BUTHE HAYYHOW IFOOO3HATEILHOCTH, MHTEpPECa K HCCIIEI0BATEIbCKON
NeSITeNIbHOCTH;

e 5) ¢opvupoBaHusi  KYJbTYPbl  310pOBbS M  3MOLHMOHAJIbLHOIO
0J1aromoJry4ms:

e - OCO3HaHUE IIEHHOCTH Oe30macHOro ooOpas3a >KHW3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXKHOCTU TpaBUI O€30IacHOrO TIOBEJIEHUS Ha
TpPaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYJIOBaHUEM B
JIOMAIITHUX yCIIOBUSIX;

e - chopMHpOBaHHOCTh HaBbIKa pedieKCHH, TPU3HAHWE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eaoBeKa;

e 6) TPYyA10BOr0 BOCIIUTAHUS:
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e - AKTUBHOE YyYacTHE€ B PEIICHUM IPaKTUYECKHUX 3a7ay (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alluM, TOpoJia, Kpas) TEXHOJOTHUUYECKOH |
COIIMAJIbHOM HAIpaBJIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUI;

e - HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TPOo(deccHii, CBSI3aHHBIX ¢ (PU3UKON;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpUCHTAIUMS Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUU IS PEIICHHUsS 3aaad B
o0JlacTU OKpY’Kalolllel cpeabl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOKHBIX MTOCJEACTBUM JIJIsl OKPYKAIOIIEH CPeibl;

e - OCO3HAHUE TJIO0ATBHOTO XapakTepa 3KOJOTUYECKUX MPOOJIeM M MyTel ux

peuieHus;

o 8) aganTanuM K M3MEHSIIOIIMMCH YCJOBHSIM COLUMAJIBLHOW W NMPUPOTHOM
cpeabl:

e - MOTPEOHOCTh BO B3aMMOJECUCTBUU TPU BBHINOJHEHUU WCCIIEAOBAaHUN U
MPOCKTOB (HU3UYECKON HAMPABICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHHUIM
ApYrux,

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NeATEIbHOCTD;

e - MOTPeOHOCTH B POPMUPOBAHNHN HOBBIX 3HAHUU, B TOM YHCIE (DOPMYITHPOBATH
UJIeH, IOHITHUS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - 0CO3HaHUE Je(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTU
busuKy;

e - IUIAHUPOBAaHUE CBOErO PAa3BUTHS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHMU;

e - CTPEMJICHUE aHAIU3UPOBATh U BBIABIATH B3aUMOCBS3H MPUPOJIbI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCMOIb30BAHUEM (PU3NUECKUX 3HAHUM;

- OLCHKA CBOUX JCHUCTBUU C Y4YETOM BIUSAHUSA Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX INI00QJIBHBIX MOCIEACTBUH.

METANPEJMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHHS TporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAOIIKE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  y4eOHBIC  JCWCTBHUS,  PETYJISATHBHBIC
yHUBEpCAIbHBIC yIeOHBIE TCUCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
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ba3oBble Jiornueckue 1eMCTBHA:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHMS TS
000011IeHNs ¥ CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B paCCMaTPUBAEMbIX (paKTax,
JTAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SBIICHUSM;
BBISIBIISITh TIPUYUHHO-CJICICTBCHHBIC CBSI3M TMPU H3YYCHHH (DU3NICCKUX
SIBJIEHUI U MPOLIECCOB, JIeJaTh BBIBOJBI C MCIONIb30BAHUEM JI€AYKTUBHbBIX
U UHJIYKTUBHBIX YMO3aKIIIOUEHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSATENIbHO BBIOMpaTh CIOCO0 peleHus ydeOHOM (usmyeckon
3aau (CpaBHEHUE HECKOJIBKUX BapHAaHTOB pEIICHHUs, BHIOOp Haumbosee
MOJIXOJISIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCKHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIIEPUMEHT, HEOOJIBIIOE HCCICAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh Ha TMPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS UITH KCIIEPUMEHTA;

CaMOCTOSTEIIbHO (POPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

IIPOTHO3UPOBATh  BO3MOXKHOE  JalIbHEHIIee pa3BHTHE (DH3UICCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nundopmanmueii:

NPUMEHSATH Pa3jIMYHbIe METO/bI, HHCTPYMEHTHI M 3alPOCHI IIPH TIOUCKE U
orObope MHGOPMAIIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOM
dbuznyeckoil 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OpPMAIHIO
Pa3IUYHBIX BUJOB U (HOPM MPEACTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpeICTaBIICHUS
uHQOpMAIlMl W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U UX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBHSA:
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B XO7le OOCYXIEHHUS Yy4eOHOro MaTepHuaya, pe3yJbTaToB J1aOOpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI O CYIIECTBY OOCYK/1aeMOM TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIE HAa pEIICHUE 3a/Jaud U MOAJepKaHUE
Onaro>keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOW CYXKIEHUS C CYXICHUSMU JIPYyTUX YYaCTHUKOB
uanora, OOHapy»KUBATh Pa3IMIUE U CXOACTBO MMO3UIIH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJUYHO TPEJICTABIIATh PE3YIbTAThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIUBUIYAIbHOW paboThl TMpPU PEIICHWH KOHKPETHOW (usmdyeckomn
po0JIeMBbI;

MPUHUMATh IIEJIM COBMECTHOM ACATEIHHOCTH, OPTaHU30BLIBATH JCUCTBUS
mo e¢ IOCTWKCHHIO: pPacCIpeNesaTh pPOJH, OOCYXIaTh IMPOIECCH U
pe3yiabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUST HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTara 1o
CBOEMY HAMpAaBICHUIO M KOOPAUMHUPYS CBOU JCHCTBUSA C JAPYrUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT TO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

PerJIHTI/IBHI)Ie YHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUIA pelieHus (GU3NIeCKuX 3HaAHU;

OPHUEHTHPOBATbCA B  PAa3IMYHBIX MOAXOJAaX MPUHATHS  pEUICHUN
(MHOUBUYaJbHOE, NPUHSATHE pPEIIEHUS B TpyNINe, NPUHATUE pEIICHUN
rpynmoi);

CaMOCTOSTENIbHO COCTAaBJIATh aJTOPUTM pEIIeHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHTHI PELICHUM;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMU U MpeJiarath 1miaH e€ U3MEHEHUS;
OOBSICHATh ~ MPUYUHBI  JTOCTHXKEHUSI  (HEOCTUKEHHUS) PE3yJbTaTOB
NeSITELHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;
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BHOCUTH KOPPEKTHBBI B JACSITENBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHUS
¢u3znyecKkoro MCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBILIMXCA CHUTyallMil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yabTaTa LEIU U YCIOBUAM,;

CTaBUTh ce0s Ha MECTO JIPYroro uejoBeKa B XOJE CIopa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
NpPU3HABATh CBOE MPaBO Ha OMMOKY MpU pelieHuu (PU3NYEeCKUX 3a/1ay Uiu
B YTBEPXKIACHUIX HA HAYUYHBIE TEMBI U TAKOE K€ IIPABO JIPyroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 Kjiacce npeMeTHbIE pe3yJabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS: (PU3WYECKHME W  XUMHYCCKHC  SIBJIICHMS,
HaOMIOIeHNE, AKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHHIIBI (PHU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHs BemlecTBa (TBEpPIOE,
KHUJAKOE, Tra3000pa3HOe), MeXaHWYeCKoe JIBIKeHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYOIIAsA
cuna, gaedopmanus  (ymnpyras, — IUlaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOUINECS COCYIBI;

pasznuyath siBiaeHUs (auddys3us, TEMI0BOE IBIKEHUE YaCTHUI] BEIIECTBA,
paBHOMEpPHOE  JBWXKEHHUE, HEPABHOMEPHOE  JBWIKEHUE, HHEpLHS,
B3aMMOJICUCTBUE TEJ, pAaBHOBECHE TBEPJBIX TEJI C 3aKPEIIEHHON OChIO
BpallicHus, Tepenada AaBICHUS TBEPABIMUA TeEJIaMH, >KUAKOCTSIMH U
razamu, arMocepHOe [aBiCHHE, IUIABAaHHE TEJN, MPEBPAIICHUS
MEXaHUYECKOW PHEPTryr) MO OMUCAHUIO MX XaPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh TPOSIBIICHHE HW3YYEHHBIX (U3WYECKUX  SBICHUHW B
OKpYXarollleM MHpE, B TOM uucie (PU3UYECKHE SBICHUS B MPHPOJE:
IPUMEPBHI JIBMKCHUS C PA3IUYHBIMH CKOPOCTSIMU B JKHBOW U HEXKUBOU
npupoje, JACUCTBUE CHUJIbI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TEJIe YeNIOBEeKa, MPH STOM MEPEBOIUTH MPAKTUYECKYIO 33a/auy B YUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBHYECKUX SBJICHUM;
OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UUECKUE SBICHUS, UCIIONIB3YS
dbusnueckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
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IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJIa TpeHus, JaBieHue (TBEPAOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIAS CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKass U NOTEHLMAIbHASI SHEPrus), NPU ONHMCAHUM IPABUIBHO
TPaKkTOBaTh  (PU3MYECKHH  CMBICH  HUCIOJB3YyeMBIX  BEIWYUH, UX
0003HaueHUA W €AUHMIIBI (U3UYECKUX BEJIWYUH, HAXOAUTHh (DOPMYIIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH I'PaQUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJITUYMH;

e XapakTepu30BaTh CBOWCTBAa TeJ, (U3MUYECKHUE SIBICHUS M IPOLECCHI,
UCIIOb3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOM HpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmena, IpaBuiIO paBHOBecUs pblyara (0J10ka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
JHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa U
3aIACBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

e  OOBSCHATH (PU3NYECKUE SIBJIICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUuld NPaKTHKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBIISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1-2
JIOTHYECKHX IIAaroB C OMOpO Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemaTh pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCMOJNb3Yys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: Ha OCHOBE aHalin3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMyJbl UM MPOBOAUTH PACUETHI, HaXOAUThH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEATUCTUUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

e pacrno3HaBaTh MPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MpPU T[OMOIIH
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
NpeAnoyioxkeHue  (TUIoTe’y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HAaXOJWTh OMMUOKHM B XOJAE OIbITA, JeJaTh
BBIBO/JIBI 110 €T0 pe3yJibTaTaM;

e TPOBOJUTH OMNBITHI MO HAOMIOJEHUIO (QPU3NYECKUX SBICHUN WIH
bu3IIecKux CBOMCTB TeN: bopMyIUpOBaThH IpOBEPsiIEMbIEC
IPEOI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYJ0BaHMUS,
3aMUChIBaTh X0/ OMbITa U (POPMYJIUPOBATH BHIBOBL;

e BBINOJHATH NPSIMBIE H3MEPEHUS PACCTOSIHUSA, BPEMEHU, MAacChl Telna,
00bEMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
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U(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKAa3aHUS MPUOOPOB C YyUETOM
3a/IaHHON a0COJIOTHOM MOTPEITHOCTH U3MEPEHUIA;

* TIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
JIPYTOM C HCIIOIB30BAHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH
pPaBHOMEPHO JBIDKYILETOCA Tela OT BPEMEHM [BIDKCHHUS Teja, CHIIBI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH TeT
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUJIOMIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YUIMHCHHS TPYKUHBI, BBHITAIKUBAIOIICH CHIIBI OT 00BhEMa
NOTPYXEHHON YacTH Tella M OT TUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH Te€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUTaBaHUsl TEJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM  Y4YEOHOTO MCCIEIOBAaHUS, COOUpAaTh YCTAaHOBKY W
BBITIOJHATh W3MEPEHUS, Clenys MPEeAToKEHHOMY TIUIaHy, (UKCUPOBAThH
pe3yabTaThl TMOMYYCHHONW 3aBUCHMOCTH (DM3MUECKUX BEJIHMYUH B BUJC
MPEJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIeIOBAHNUS,

e TIPOBOJUTH KOCBEHHbIE H3MepeHUs (U3MUYECKUX BEJIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUia TPEHHS CKOJIBKCHHS,
JaBICHWE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByOIas  Ha
HOTpyKEHHOE B JKHUJIKOCTh Te€J0, KOA()(PUIMEHT MOJNe3HOro AeHCTBUS
NPOCTBIX MEXaHU3MOB), CIEeAysl TNPEIJOKEHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUCHHE HCKOMOU BEJIMYUHBI,

e coOmIOaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

e YKa3blBaTh MPUHIUIIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOABUKHBIA W HETIOABUKHBIA 010K, HAKJIOHHAS TIOCKOCTH;

e XapaKTepu30BaTh TMPUHIMIBI JCHCTBUS HW3YYEHHBIX MNPHUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM Ha MX omnucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUM IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOHMCTBax (pU3NYECKUX SIBICHUU U HEOOXOMUMBIC (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e TPUBOAUTH MNpuUMEphl  (HAXOAUTh  HWH(OpPMAIUMIO O  TIpPUMEpax)
NPAaKTHYECKOTO HWCIONB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 6€30MacHOCTH MPH OO0paIEHUH C MPUOOpaMH |
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TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHUS 370POBbS U COOIOACHUS
HOPM 3KOJIOTHUYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH CPEJIE;

OCYLIECTBJISATh OTOOpP HCTOYHMKOB HH(popMauuun B HHTepHere B
COOTBETCTBHHU C 3aJIaHHBIM IMOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIMNXCS
3HAHUM W TyTEM CPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIIATH
uH(pOpPMAINIO, KOTOpas SIBJISICTCS MPOTHBOPEYMBON WMIU MOXKET OBIThH
HEJIOCTOBEPHOIL;

WCIIOJIb30BaTh MPU BHITIOJIHEHUU YUYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COJACpKAHUS, COPABOYHBIE MaTepualbl,
pecypcbl cetu UHTEpHET, BlIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHbIE KPATKUE MHCHbMEHHBIE U YCTHBIE COOOIIEHUSI Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpManuu (PU3NUECKOTOo COoJepKaHUs, B TOM
yycie nyOJu4yHO JeNaTh KpaTKue COOOIIEHHS O PE3yJIbTaTax MPOEKTOB
WIM y4eOHBIX WCCIENOBAaHUN, TMPU DTOM TPAMOTHO MCIOIb30BATh
U3YYCHHBIM TOHSATHUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIUEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJIHECHUEM IUIaHA JEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiry o0yuenus: B 8 kjacce npeMeTHbIE Pe3yabTaThl HA 0A30BOM yPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUN:

HCIIOJIb30BATh MOHATHS: MACCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmop(¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIepaTypa, BHYTPEHHSS JSHEPTUs, TEIJIOBOW JBUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;

paznnyarh sSBJICHUS (TEIUIOBOE pacIIMpeHHEe M CKaTHhe, Tervionepesaya,
TEIJIOBOE PABHOBECHE, CMAUYWBAHUE, KAIWJUISPHBIE SBJICHHUS, UCIIAPECHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTaUIM3alus (OTBEpJEBAHUE), KHUIIECHUE,
TerJIonepeaaya (TErIONPOBOIHOCTb, KOHBEKIIMSI, U3JTy4YCHHE),
AJIEKTpHU3ALUA TEJ, B3aUMOJACHUCTBUE 3aPSAJ0B, NEHUCTBUS JIECKTPUUECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCHMCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIAYKIIUS )
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II0 OIMCAaHMI0 MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

e pacrno3HaBaTh MPOSIBICHHE M3YYCHHBIX (PU3WYECKUX SBJICHUU B
OKpY’KalollleM MHpEe, B TOM 4Hcle (PU3MYEeCKue SBICHHUS B NPHUPOJE:
IIOBEPXHOCTHOE HATSDKEHHWE M KANWULIPHBIE SBICHHWS B IIPUPOJIE,
KpUCTaIbl B mpupoae, usiydyeHue ConHua, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, DIEKTPUUECKUE
ABJICHUS. B atMmocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MOIOCOB, POJIb MATHUTHOTO TOJISI JJis KU3HU Ha
3emiie, NOJSPHOE CUSHUE, IPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMICTBa (NpU3HAKU) (U3NYECKUX
SIBJICHU;

e OMNKCHIBATH MU3YyUYEHHbIE CBOMCTBA T€N M (PU3MUYECKHE SIBJICHUS, UCIOJb3YS
(u3nyuecKue BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPTHUsl, KOJIUYECTBO
TEIUIOTBI, YJEIbHAasl TEIIOEMKOCTh BEIECTBA, YZACNbHAsA TEIUIOTA
IUIaBJICHUS, YJIelbHAsl TEIJIoTa MapooOpa3oBaHus, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEUCTBHS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHAs BIAXHOCTh BO31yXd, JJIEKTPUUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHBIIEHUE IPOBOJHMKA,
yAETbHOE  CONPOTHUBIICHWE  BellecTBa, padoTa U MOIIHOCTb
AJIIEKTPUUECKOTO  TOKAa), TNPH ONHCAHUM TPABUIBHO  TPAKTOBATh
(bu3MYECKU CMBICT MCHOJIb3YEMbIX BEJIWYUH, 0003HAUEHUS W EIUHUIIBI
(U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBSI3bIBAIOIINE JIAHHYIO
¢u3NYeCKyl0 BENUWYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

e XapaKTepu3oBaThb CBOWCTBA Tel, (U3UYECKUE SIBICHHUS U TIPOLIECCHI,
UCIIOJb3Ys. OCHOBHBIE IOJIOKEHUS MOJIEKYISPHO-KMHETUUECKON TEOpUU
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHO3ULUU TMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa 171 yJacTKa LEenH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMsT DSHEPruM, IMpPU OTOM JaBaTh
CJIOBECHYIO (DOpMYJIMPOBKY 3aKOHA M 3alKCBIBATH €0 MaTEMaTUYECKOE
BBIPAXKEHUE;

e OOBACHATH (PU3HUECKHE NPOLECCHl U CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
IaroB ¢ omnopoid Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHU,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



TOUYKA !'pocm

pemiath pacu€THble 3aJayd B 2—3 JCUCTBUS, HCMOJB3Yys 3aKOHBl H
dbopMyIbl, CBsI3BIBarONIME (PU3MYECKUE BEIUYHMHBI: HAa OCHOBE aHAlM3a
YCJIOBHS 3aJlaud 3allUCBhIBATh KPATKOE YCIJIOBUE, BBIABIIATH HEIOCTATOK
JAHHBIX JUISL pelIeHus 3ajladyd, BBIOMpPATh 3aKOHBI W (QOPMYJIHI,
HEOoOXonuMble JUIsl €€ penieHusl, NPOBOAUTh PAacyEThl U CpPAaBHUBATH
MOJIYYeHHOE 3HaUYCHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpELIUTh MPU MOMOIIU
(GUBUYECKUX METOJIOB, HCIOJB3Yysl OMHCAHWE HCCIICIOBAHUS, BBIIACIATH
MPOBEPSAEMOE  NPEIINOJIOKEHUE, OLEHUBATh IMPABWIBHOCTh IOPSAKA
MIPOBEICHUS UCCIEN0BAHUS, IE€TIAaTh BBIBOJIBL;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUM WITU
(bu3HYecKuX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTU MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iydaromieil (MOryIonaroiei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIIEPATYPbl KUIKOCTH U
mIom@aaM €€ TIOBEPXHOCTH, JJIEKTpU3alUs TEI1 U B3aUMOJCHCTBHUE
DIEKTPUYECKUX  3apsi0B, B3aUMOJCHUCTBHUE IIOCTOSHHBIX MAarHUTOB,
BU3yall3alllsl MAarHUTHBIX TMOJIEM TIOCTOAHHBIX MArHUTOB, JE€UCTBUS
MAarHUTHOTO TMOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMATHMTA,
CBOWCTBa DJIEKTPOABUTATEN TIOCTOSHHOTO TOKa): (OpMyIUpOBATh
pPOBEpsAEMbIC MPEINOJIOKEHHS, COOMPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000py10BaHUsI, ONTUCHIBATH XOJI OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBIIIOJIHATh ~ NPSIMBIE  WM3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIAJKHOCTM BO3/[lyXa, CHJbl TOKA, HAaNpPSDKEHHS C KCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (HU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUUHBI OT
JIpYyrol ¢  UCHOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
COITPOTUBIICHUS NPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAJAN IIONEPEUYHOrO
CEUCHMS U YAECIBbHOIO CONPOTUBIIEHUS BEIIECTBA IIPOBOIHUKA, CHJIbI TOKA,
UIyLIEro 4epe3 MPOBOAHUK, OT HaNpsDKEHHWsT Ha [POBOJHUKE,
VICCIICIOBAHUE IIOCJIENOBATEIBHOTO M IAPAJUIEIBbHOIO  COCAUHEHUH
MIPOBOJHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl U TrpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEI0OBAHUS;
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e TIPOBOJUTHL KOCBEHHBIE U3MEpeHUs (Pu3ndeckux BeauMuuH (yAelbHas
TEMJIOEMKOCTh ~ BEIIIECTBA, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOT0 TOKA): IJIAaHHUPOBATh W3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJILHYIO YCTaHOBKY, CIEIysl MPEII0KCHHONH HWHCTPYKIIMH, U
BEIYHCIIATH 3HAUCHNE BEIMUNHEI;

e coOIIOMaTh MpaBUjia TEXHUKK 0€30MaCHOCTH IPpH padoTe ¢ 1abopaTopHbIM
o0opyToBaHUEM;

e XapaKTepHu30BaTh TPUHIMIBI JACHCTBUS HW3YYCHHBIX NPHUOOPOB M
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HMX ONucaHus (B TOM YHCITE:
CHUCTEMa OTOIUICHHSI JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIBTMETP, CUETYMK DIIEKTPUUECKOW IHEPTUH, SJIECKTPOOCBETUTEIHHBIE
puOOpHI, HarpeBaTeIbHBIC AIEKTPONPUOOPHI (TIPUMEPHI), STCKTPHUSCKUE
MIPEIOXPAHUTEITH, DIICKTPOMArHUT, JICKTPOABUTATEIb IIOCTOSHHOTO TOKA),
WCIIOJIB3YsI 3HAHUS O CBOWMCTBAX (PM3WUYECKHUX SIBICHUN W HEOOXOIUMBIC
busnueckne 3aKOHOMEPHOCTH;

e pacmo3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA W U3MEPUTEIbHBIC
npuOoOpbl MO CXeMaM ¢ CXEMaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETp, TEPMOC, TICHXPOMETP, TUTPOMETP, JIBHUTaTEIh BHYTPECHHETO
CropaHusi, JJEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBI DJICKTPUICCKUX
1enei ¢ Mmocjae0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasziudas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETICH;

e TPHWBOJWUTH TpUMEpPhl  (HAXOAUTh HWH(MOpPMAIMIO O  TPHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWW B TOBCEIHEBHOMN
KU3HH N1l obecriedeHnust 0€30MacHOCTH Mpu oOpaIreHnu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHUsSI 370POBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBECHHSI B OKPYIKaIOIIEH cpe/ie;

e OCYHICCTBJIATH IOUCK WHPOpMaNuK (U3HUIECKOTO COJACpPKAHUSI B
WuTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH H TyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH HMHPOPMAIUIO, KOTOpas
SIBJIIETCSI POTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

* HCIOJNH30BATh MPU BBIOJHEHUU yUEOHBIX 3aJaHUN HAYyYHO-MOMYJISIPHYIO
JTUTEPATYPy (PU3NUECKOTO  COJEp)KaHWS, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MaTEpHET, BlageTs mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUY U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3laBaTh COOCTBCHHBIE NMHCHMEHHBIE W KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PUBHUECKOIO
colepXkaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThI
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MIPOEKTHOM WJIM KCCIIEAOBATEIIbCKOU NIESITEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3UKH,
CONIPOBOK/IaTh BBICTYIUICHUE TIPE3CHTAIIUEN;

IpU BBINOJHEHUH YUYEOHBIX IPOCKTOB M UCCICAOBAHUNU (PU3UIECKUX
IPOLIECCOB pacHpelensTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
ITIOCTABJICHHBIMU 33J1a4aMH, CJIICJAUTH 3a BBINIOJHEHUEM IUIaHA JIEVCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHHBaTh COOCTBEHHBIA BKJIaa B
JEATEIbHOCTD TPYIINbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
MPOSIBIISIS TOTOBHOCTH pa3peiiaTb KOH(QIUKTHI.

K xoHIily o0yuenust B 9 kiacce npeiMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIBLHOCTh MEXaHWYECKOTO NBMKEHUsA, Achopmarius
(ympyrasi, mnjgacThuyeckasi), TpPEHHUE, IEHTPOCTPEMUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPBI UCITyCKAHUS W TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIyqdeHus,
W30TOIIbI, SIZIEPHAsl SHEPTeTUKA;

paznuyaTh SBJICHUS (paBHOMEpPHOE M HEPAaBHOMEPHOE MPSMOJIMHEMHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE IBHKEHHE, CBOOOJHOE
NaJieHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTU, B3aUMOJICHCTBUE
TeJ, PEAKTUBHOE JBUKEHUE, KOJeOATEIbHOE JBHXKEHHUE (3aTyXarolue U
BBIHY’KJIGHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKECHUE, OTPAKEHUE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIOKeHHE OEJIOro CBETa B
CIIEKTP U CIOXXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3ITYYEHHUs) TI0 OMTMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyKaromeM Mupe (B TOM 4YHuCIe (PU3NUYECKHE SIBICHUS B TPHUPOJIE:
NPUIUBBI U OTJIMBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBW)KEHUE OKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHHUE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 03XO, IIBeTa Tel,
ONTUYECKHUE SBJICHUSI B MPHUPOJE, OUOJIOTUUECKOE JACHCTBUE BUIUMOIO,
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yIbTPapUOIETOBOTO M PEHTICHOBCKOIO H3IY4YEHHM, €CTeCTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, pPaJHUOAaKTUBHOE H3IyUYCHHE
IPUPOAHBIX MMHEPAIOB, JEHCTBHE pPANMOAKTHBHBIX W3JIYyYEHUH Ha
OpraHu3M YeJIOBeKa), MPU STOM IEpPEeBOAUTh MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIACIATH CYIIECCTBEHHBIE CBOMCTBA (NMPHU3HAKU) (PU3UYECKUX
SIBJICHUM;

e OIUCHIBaTh U3YUYCHHBIE CBOMCTBA T€ld U (PU3UUECKUE SIBICHUS, UCTIOIb3YS
¢dbu3nyueckue BeNWYUHBI (CpelHsAs W MIHOBEHHAas CKOPOCTb Tejla MpH
HEPAaBHOMEPHOM JBHKCHUHM, YCKOPEHHE, INEPEMEIICHHE, ITyTh, YIJIOBas
CKOpPOCTb, CWJIa TPEHMS, CHJIa YIPYIOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOIrO TMajJeHHsl, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHJIBI,
MeXaHW4yecKass paboTa M MOILHOCTb, IOTEHLMAIbHAas HHEPrUs Tena,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, ITOTEHUHUAJIbHAS JSHEPIrUsl CKATOU
IPYKWHBI, KHUHETHYECKAs DJHEPrus, IIOJHAS MEXAaHUYECKAass DJHEprus,
NEPUOJ U YacToTa KoJIeOAHUM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKa3aTellb NPEJIOMIICHUS CPEAbI), TP OMUCAaHUU
IPaBWJIBHO TPAKTOBATHh (PU3MUYECKUN CMBICI HUCIOJIb3YEMBIX BEJINYMH,
0003HAaUeHUA W €JUHMIBI (U3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIbI,
CBA3BIBAIOIIME JAHHYI (PU3NYECKYIO BEIMYHMHY C JAPYTHMMH BEJIUYHMHAMM,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

* XapakTepu3OBaTh CBOWCTBAa TeJ, (PU3UUYECKUE SIBICHHUS M IPOLECCHI,
UCIIOJNb3Yysl 3aKOH COXPAaHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLHAIN CYNEPNO3ULUMHA CWJI, NPUHUMUII OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAXEHHUs U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHM 3apsJ0BOTO U MacCOBOI'0 YHCEI
OpU SJEPHBIX PEAKLUAX, IPU ITOM JaBaTh CIOBECHYI (OPMYJIHUPOBKY
3aKOHA U 3aIIMCBhIBATh €70 MAaTEMATHYECKOE BBIPAKEHUE;

e OOBACHATH (PU3MUECKHE NPOLECCHl U CBOMCTBAa T€J, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTEpa: BBISABIITH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHMI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THbIE 3aJayd (OnmuparomMecs Ha cuctemMy H3 2-3
ypaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33Ja4d 3allMChIBAaTh KpaTKOE
yCJIOBHE, BBISBIISATH HEJOCTAIONIME WA M30BITOYHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELLIECHHUS, TPOBOJIUTh PACUETHl U
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OIICHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HA4YeHHS (DU3NIeCKOn
BEJTUYHHBL;

e pacrmo3HaBaTh TPOOJEMBI, KOTOpPHIE MOXHO PEIIUTh TPH T[TOMOIIU
(GU3HYECKUX METOOB, HCIIOIB3Ys OMHMCAHUE WCCIICIOBAHUSA, BBIICIATH
MPOBEPSEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTh TOPSIKA
MPOBENCHUS]  UCCIIENOBAaHUS, JIeNaTh  BBIBOJBI, HHTEPIPETUPOBATH
Pe3yJIbTaThl HAOJIOICHUH U OTBITOB,;

e TIPOBOJIUTH OIBITHI 110 HAOMIONCHUIO (PU3NYECKUX SABICHUN WM
(¢u3MUecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsI DHEPTHUH, 3aBUCUMOCTH TEPHOJa KOJIEOAHWH NPy KUHHOTO
MasiTHUKa OT MaccChl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBHUCHUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWH, MPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pasiokeHre Oeoro CBeTa B CHEKTP, U3YyUYEHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOWMCTB HM300pakKeHHsI MpeaMeTa B coOuparomien
JUH3e, HAOJIOJEHUE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB M3ITyUYCHUSs):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOTO  Habopa
o0Opy/OBaHUs, OMUCHIBATH XOJ  OMNbITA W  €r0  Pe3yJbTaThl,
GbopMyIHpPOBATH BHIBOIHI;

e TIPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO0 MPSAMBIX U3MEPEHUMU, OMPEHCIIss
CpenHee 3HaueHUE u3MepsieMor BenuuuHbl ((POKYyCHOE paccTosHuE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a HU3MEpEeHUs
(M3MepUTeNbHOTO Mprbdopa);

e TIPOBOJIUTH HWCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HaudajdbHOM CKOPOCTH, Mepuoia
KOJIeOaHUH MaTeMaTHYeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTH
yIila OTPpaKEHHUs CBETa OT yIJIa MaJeHUS W YIJIa MPEJIOMIICHHUS OT yTia
najicHus): IUIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIBHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH
bU3MYECKNX BEIWYWH B BUJIE TAOMWIl U rpadUKOB, JIeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

e TIPOBOJIUTHL KOCBEHHBIC W3MEPCHHS (PU3MUECKUX BEIWYUH (CPEIHSS
CKOPOCTh M YCKOPEHHE Tella TPU PaBHOYCKOPCHHOM JBWKCHUH,
YCKOPEHHE CBOOOJHOTO MaJCHUs], KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHHUS CKOJBKCHHS, MEXaHWYeckas paboTa M MOIHOCTh, YacToTa H
nepuos KoneOaHWid MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKas Ccuja coOuparome JIMH3bI, PaJuOaKTUBHBIN  (HOH):
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IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY U
BBIMOJIHATh U3MEPEHUS, CIENYysl MPEI0KEHHOW MHCTPYKIMH, BBIYUCISATH
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH IOJYUEHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

e coOsoaTh MpaBUia TEXHUKH OE€30MaCHOCTH NP padoTe ¢ 1ab0pPaTOPHBIM
000py/I0BaHUEM;

e paznuYaTh OCHOBHBIE MPHU3HAKU U3YYEHHBIX (U3NYECKUX MOJAEIEH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO0, TOYEHYHBIA HCTOUYHHUK
CBeTa, JyY, TOHKas JIMH3a, IUTAHETAapHAas MOJENb aroMa, HYKJIOHHas
MO/JIeJIb ATOMHOTO S]1pa;

e XapakTepu3OBaTh NPUHLHUIBI JCHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
CIHUJIOMETp, NATYMKH TOJIOKEHHUS, PACCTOSHUSA WM YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3MMETp, KaMmepa Buibcona), uCHoib3ys 3HaHHUS O
CBOMCTBax (U3MUECKUX SBICHUW W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

e HCIOJNH30BATh CXEMBI U CXEMATUYHBIC PUCYHKU M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB
OpU pPELICHUH Yy4eOHO-MPAKTHUUECKUX 3a/]ay, ONTHUYECKHUE CXEMBbl MJis
IOCTPOEHUSI U300paKEHHH B IIJIOCKOM 3epKajie U coOuparoiiei JuH3e;

e NPUBOAUTH MpUMEphl  (HAXOAUTh HUH(OpPMALUMIO O  IpUMEpPax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTU MPH OOpaIlEHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJEHUSI B OKPYIKaIOLLEH CPE/IE;

e OCYIIECTBIATh TOUCK HHPOpPMAIMH (PUINIECKOTO COACPKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYS TOMCKOBBIN 3aMpoc, HAXOAUTh
NyTH ONpeesieHUs] JOCTOBEPHOCTH IMOJy4eHHON MHOpMAIK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJTHUTENbHBIX UCTOYHUKOB,;

* HCIOJB30BaTh IPU BBIIOJHEHUU yUYEOHBIX 3aJaHUI HayYHO-IOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COAepXkKaHHs, CIPAaBOYHBIE MaTEepUAbI,
pecypcbl ceTu IHTepHET, BlafeTh NpuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeobpazoBaHusi HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOLIECHHS Ha OCHOBE
uHPOpPMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOIMYHO TPECTABIATH PE3yIbTaThl MPOSKTHON MIIM UCCIIEI0BATENbCKON
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NEATeNIbHOCTH, TPU OSTOM TI'PaMOTHO  MCIOJIb30BAaTh  W3yUYECHHBIN
NOHATUHHBIM amnmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUICGHHE TMpe3eHTalMell ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoimyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
n/m | TeM MporpamMmbl Bcero Kontposbuere | Tpakriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3znen 1. ®dusuka u eé posib B NO3HAHMHU OKPYIKAKOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
13AKa - HayKa O IpHpOse https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
1.2 dusnvecKue Be 2 0 1
VSTACCRIE BEMITIHHBL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN METOA ) 0 1 bubnuorexa [JOK
' MO3HAHMS https://m.edsoo.ru/7f416194
Wroro no pazaeny 6
Pa3nes 2. IlepBoHayaibHble CBeleHHSI O CTPOEHUH BellecTBa
bu6mmorexa [JOK
2.1 C 1 0 1
TpocHHe Betecta https://m.edsoo.ru/7f416194
57 JIBrm>keHre U B3aMMOICHCTBHE 5 0 1 bu6mmoreka [IOK
' YacTHUI] BEIleCTBa https://m.edsoo.ru/7f416194
)3 ArperatHble COCTOSIHHS ) | 0 bubnuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazaeny 5



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pa3nen 3. /IBu:xeHue U B3auUMoO/ielicTBHE TeJl

3.1 MexaHuduecKkoe ABUKECHHE 3 Bubmaorexa ITOK
' A https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
32 n 4
HEPLHA, Macca, [LTOTHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 .B 14
Cra. Buger cur https://m.edsoo.ru/7f416194
Hroro no pasaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, "KUIAKOCTEH M Ta30B

Hasnenue. [lepenaua

4.1 aBJICHUS TBEPIBIMU TEJIaAMH 3 bubmorexa OK
' A PA ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMHM M Ta3aMH
bubnuoreka [{OK
4.2 5
HlaBrenne KiKocTh https://m.edsoo.ru/7f416194
bu6aunoreka IIOK
43 A 6
TMOCHEpHOE faBieHHe https://m.edsoo.ru/7f416194
44 JleiicTBHE JKMAKOCTH U T'a3a Ha 7 bubmuorexa [JOK
' MOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pazgen S. Pabora u MOIIHOCTB. JHEPrust
bubmnoreka LJOK
5.1 Pa6 3
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 5 bubnunorexa [JOK



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

bu6mmorexa [JOK

>3 Mexarueckas sHepria 4 0 https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 L5

10 [TIPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3jieiioB (uudgposrbie)
n/m| ™ TeM NPOrpaMMbl Bcero Kontpoabnere | Ilpakrnyeckue o0pa3oBaTtejibHbIE
padoThbI padoThI pecypes
Pa3pea 1. TensioBblie IBJICHUSA
L1 CtpoeHue U CBOMCTBA - 0 0 bubnuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
CTIIOBBIC IPOHECOH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
DNeKTpUYECKHe 3apsiabl.
but6mmoreka [IOK
2.1 3apsiKEHHbIE Tela U UX 7 0 1
. https://m.edsoo.ru/7f4181ce
B3aUMO/ICCTBUE
)7 [TocTosHABIH 20 1 7 but6mmoreka [IOK
' ANEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2. M 1 1.
3 ATHHTHRIC ABTCHHA 6 > https://m.edsoo.ru/7f4181ce
24 DJNIeKTpOMarHuTHas 4 0 0 bubnmnoreka [JOK
' AHAYKIUS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37



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

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68

14.5




TOUYKA !'pocm

9 KJIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3jieiioB (uudgposrbie)
n/m| ™ TeM NPOrpaMMbl Bcero Kontpoabubie | Ilpakradeckue o0pa3oBaTtejibHbIE
padoThbI padoThI pecypes
Pa3zpen 1. Mexann4ueckue siBJIeHUSA
L1 MexaHn4eckoe JTBH)KEHUE 10 0 1 bu6mmoreka [IOK
' 1 CIIOCOOBI €T0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
bub OK
1.2 Bs3aumonelicTBue Ten 20 1 3 nbmotexa L
https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXPaHEHUS 10 0 3
P https://m.edsoo.ru/7f41a4a6
Wroro no paznemy 40
Paznen 2. Mexannueckue Kojge0aHusl U BOJTHBI
bubnuoreka [JOK
2.1 Mexanudeckue Koaeda 7 0 3
RARHTCCRHE KOJChammA https://m.edsoo.ru/7f41a4a6
5 MexaHN4eCKHE BOJHBI. g | 3 bubnunoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 15
Pazjien 3. DiieKTpoMarHuTHOE MoOJi€e U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 0 5 bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro no pazaeny 6
Pa3znea 4. CBeToBble sIBJIeHUS
41 3aKOHBI pacIpoOCTPaHEHUS 6 bubnmoreka [JOK
’ cBeTa https://m.edsoo.ru/7f41a4a6
49 JIuH3bl 1 onTHUECKUE 6 bubnmoreka [JOK
' puOopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune 6enoro cBeta 3 bubnuorexa [JOK
' B CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pgea 5. KBaHTOBbBIE SIBJIEHUS
Hcnyckanue u
5.1 MOTJIOIICHHUE CBETa 4 bubmorexa LIOK
' t https://m.edsoo.ru/7f41a4a6
aTOMOM htips://m.edsoo.ru/ /1% 1a4ab
bubnuoreka [JOK
52 C 6
TPOCHHE ATOMHOTO 1pa https://m.edsoo.ru/7f41a4a6
but6mmoreka [{JOK
53 bl
/ICPHDIC peariui / https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnen 6. IloBTopuTe1bHO-000011IaI0IIHI MOAYJIb
IToBTOpEeHME M 0000IIEHNE
6.1 coAepkaHus Kypca 9 bubmorexa TIOK
' Aep yP https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
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Utoro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTposbHbie

Bcero
padoThI

IMpakTHyeckue
padoThI

Jlara
U3y4YeHUA

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®duznka — HayKa O MPUPOJIE.
SIBeHUs IpUPOABL.
duznueckue IBIEHUA

MeX&HI/ILICCKI/Ie, TCIIJIOBEIC,
SJICKTPUYCCKUC, MAIHUTHBIC,
CBCTOBBIC, 3BYKOBLIC ABJICHUA

®dusnueckue BEITUUNHBI U UX
U3MepeHue

Ypoxk-uccienoBanue
"U3mepenue Temneparypsl
IIPU ITOMOILY >KUIKOCTHOTO
TEPMOMETpA U AaTYUKA
TeMIeparyps!"

Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKH U3YYaIOT
MIPUPOSTY.
EcrecTBeHHOHAYUYHBIA METOT
no3HaHusa. Onucanue

bub6aunoreka IIOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a
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(U3UYECKUX SIBJICHUH C
HOMOIIBIO MOJIEIEN

VYpok-uccienoBanue
"[IpoBepka runoTe3sl:
JAJIbHOCTH MOJIETA [IApUKa,
MYIIEHHOTO TOPH30HTAIIBHO,
TeM OOJIBIIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
7 JTIOKa3bIBAOLINE AUCKPETHOE
CTpOEHHE BEIeCTBa

bu6mmorexa [JOK
https://m.edsoo.ru/ff09fe0a

8 JIBMyKEeHHE YacTHUll BEleCTBa

bub6muoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue «OmbIThI
9 10 HAOJIOIEHUIO TEILUIOBOTO
pacIIupEeHHsI Ta30B)

10 ArperatHble COCTOSIHUS
BEIIECTBA

B3aumMocBs3p Mexay
CBOMCTBaMH BEIIECTB B
Pa3HbBIX arperaTHbIxX

11 COCTOSIHUSIX U X
aTOMHOMOJIEKYJISIPHBIM
crpoerreM. OCOOEHHOCTH

arperaTHbIX COCTOSIHUH BOAbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378
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MexaHu4yeckoe TBUKECHHE.
12 PaBHomepHOE 1 bubmorexa OK
P https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBUIKEHHE

13 CkopocTtb. Enunuiibt bubnuoreka [IOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer iyt ¥ BpeMeHHU bu6nuorexa [IOK
JBWKCHUS https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3aK0H UHEPITUH.

15 BzaumoneiicTBue Ten Kak bubmuoreka [JOK
MpUYUHA U3MEHEHUA CKOPOCTH https://m.edsoo.ru/ff0a0c10
JIBUKCHHUSI TETT
[ImoTHOCTH BemecTBa. Pacuer

16 Macchl M1 00beMa TeJa 1Mo ero bubmorexa HOK

https://m.edsoo.ru/ff0a0fee
MJIOTHOCTHU
Jlaboparopnas pabota

17 «Omnpenenenue MIOTHOCTH
TBEPAOIO TEIa»

13 Pemenue 3anau mo Teme bu6mmorexa [JOK
"ITinoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak XxapakTepuCcTHKa

19 B3aumojencTsus Tei. Cuna
yIpyroctu. 3akoH I'yka
JlaGopartopnas pabota

20 «3yueHne 3aBUCUMOCTH
pacTspxeHus (aedopmMarium)
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MPYXUHBI OT MIPHUIIOKEHHOM
CUJIBD)
)1 SIBnenue tarorenns. Cuina
TSDKECTH
CBsI3b MEXK]y CUJION TSKECTH
2 u maccoit Tena. Bec tena. bubmuorexa [JOK
Pemntenue 3agad mo reme https://m.edsoo.ru/ff0al778
"Cuna Tsokect"
Cuna TSDKECTH Ha APYTUX
23 IJIaHEeTax (I)I/ISI/I‘-IGCI:I)(ZIC bubmmorexa [IOK
’ https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU TIJIAHET
bu6mmorexa [JOK
24 HNsmepenne cumin. JlunaMoMeT
P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Ttena. HeBecoMocCThb
https://m.edsoo.ru/ff0al778
CnoeHnue ByX cui,
2% HaIpPAaBJIEHHBIX 110 OJIHON bubnuoreka [IOK
npsmoii. PaBHoielicTByomas https://m.edsoo.ru/ff0ala70
CHII
27 Pentenue 3agad mo reMe
"PaBHoneiicTByroMIas cui"
TpeHue CKONbKEHHS U TPEHUE
28 nmokosi. TpeHue B mpupoie u bubmorexa HOK
1P PHpo https://m.edsoo.ru/ff0alb9c
TEXHUKE
29 JlaGopartopHnast pabota bubnuorexa [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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«M3ydenne 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBXKEHUS OT
CHJIBI JABJICHUS U XapaKTepa
CONPUKACAIOLINXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha

30 omnpeneneHue
PaBHOJICMCTBYIOIIEH CHJIIBI
Pemenue 3agay o remam:

31 «Bec tenay, «I'paduueckoe bubnmoreka [JOK
n300pakeHue iy, « CHIIb, https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CHUID»

KonTponbhas padota no
TemaM: «MexaHndeckoe
1 NBIDKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Temay,
«I'padpuueckoe n3obpakeHue
crny, « CHUIIBDy
Hasnenue. CriocoObl
133 . . - bu6mmoreka [JOK
MCHBILICHUS M YBEINYCHUS
Y Y https://m.edsoo.ru/ff0a20a6
JIaBJICHUS
JlaBneHue raza. 3aBUCUMOCTD
N bubmuoreka [{OK
34 JIaBJICHMS ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
35 [lepenaua naBneHus bubnmorexa [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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TBEPABIMU TEJIaAMHU,
JKAOKOCTSIMU U Ta3aMU. 3aKOH
ITackansg

https://m.edsoo.ru/ff0a25b0

JlaBeHue B )KHMJIKOCTH U Tase,
36 BBI3BAHHOE JIEUCTBHUEM CHJIBI
TSKECTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718

Pemenue 3ama4 mo reme
37 «JlaBlIeHUE B JKUJIKOCTH U
raze. 3akoH ITackans»

bubmuoreka [{OK
https://m.edsoo.ru/ff0a2826

38 CoobIaronyecs CoCy bl bubnmnorexa LIOK
o - https://m.edsoo.ru/ff0a2970
39 I'uppaBnuueckuii npece bubmorexa [IOK

https://m.edsoo.ru/ff0a3136

Manowmerpsl. [Topineson

40 -
JKUJKOCTHBIN HAcOC
Atmocdepa 3emin. [Tpuunnel
CyILLIECTBOBAHUS BO31YIIHOU
A1 000JI0YKH 3eMIIN. bu6mmorexa [JOK
3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2bSa
JTABJICHUSI OT BBICOTHI HaJl
YpOBHEM MOpsi
4 Bec Bo3ayxa. ATmocdepHoe bubnuorexa [IOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTro bubnuorexa [JOK

napieHus. OnsiT Toppuuesiu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a25b0
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3aBUCUMOCTH aTMOC(HEPHOTO
44 JaBJIEHUS OT BBICOTHI HaJl
YPOBHEM MOpS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bapomerp-anepoun.
45 ATMoc(epHoe JaBlieHHe Ha
Pa3INYHBIX BBICOTAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

Pemienue 3agad mo teme

46
"ATtmocdepHoe naBieHue”
JlelicTBUE )XKUIKOCTH U ra3a Ha 56 OK
nOInoTEKa
47 [IOTPY’KEHHOE B HUX TEJIO. 1
A https://m.edsoo.ru/ff0a3276
pXUMeA0Ba CHUiia
JlaGopatopHas pabota
«Omnpenenenue Eu6 1IOK
. noIMoTeKa
48 BBITAJIKMBAIOIICH CHUJIBI,

JIEUCTBYIOILIEH HA TEJO,
MOTPY>KEHHOE B JKUJKOCTBY

https://m.edsoo.ru/ff0a33fc

Jlabopartopnas paboTa mo
TeMe «ccnenoBanue

49 3aBHCHMOCTH Beca Tejla B BOJIE
0T 00bEMa OTpyKEHHOU B
JKMIKOCTD YaCTH TEIa»

bub6nnoreka [IOK
https://m.edsoo.ru/ff0a3514

50 [I;maBanue ten

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

Jlaboparopnas pabota

51 "
Koncrpyuposanue



https://m.edsoo.ru/ff0a2fc4
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apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJKU U
onpeneneHue eé
rpy3onoabéMHOCTH"

Pemenue 3ana4 no remam:
«IInaBanue cynos.

52 BoznyxonnaBanuey,
«/laBiIeHHE TBEPIBIX TE,
KUIKOCTEN U Ta30B»

bu6mmorexka [JOK
https://m.edsoo.ru/ff0a3654

53 Mexanudeckas padbora

bub6muoreka [IOK
https://m.edsoo.ru/ff0a3{82

54 MorHocTh. EnuHuns:
MOIITHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

Ypoxk-uccinenoanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOH IPH
noabEMe 1o aecTHure"

56 IIpocTteie MexaHnu3Mbl. Poryar.

PaBHOBecue cui Ha peiuare

Koutponbnas pabota mo teme
«JlaBneHue TBEPABIX TeE,

57 JKHJIKOCTEH U ra3oBy /
Bcepocculickas npoBepodHas
pabora

PesepBHblit ypok. Pabora ¢

58
TeKcTaMu 1o TeMe «JlaBieHue

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4ffe
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TBEPJIBIX TEN, KUIKOCTEN U
ra3oB» / Beepoccuiickas
poBepoyHasi pabora
Pbruaru B TexHuke, ObITY U
npupoze. JlaboparopHas bubnuoreka [IOK
59 0.5
pabota «HccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
Pemenue 3amau no reme
60 «YcroBus paBHOBECHUS bubmmorexa [IOK
p https://m.edsoo.ru/ff0a48a6
phIuaray
Koadduument moneznoro
JEUCTBUS MEXaHU3Ma.
61 JlabopartopHnas pabota 0.5
«3mepenue KII/ HaknoHHOM
IIJIOCKOCTH
2 Pemenne 3agau mo teme bub6aunoreka I[IOK
"Pabora, momuOCTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHu4deckasi SHEPTHUsl.
63 Kunernueckas u bubmorexa HOK
https://m.edsoo.ru/ff0a4252
MOTEHIMAIbHAs YHEPTUs
64 3aKOH COXpaHEHUs bubnuorexa [JOK
MEXaHUYECKOU SHEPTUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
65 "DKCepuMEeHTaIbHOE 1
ONpeieJICHUE U3MEHEHUS



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

TOUYKA !'pocm

KUHETHYCCKOH 1
MOTEHIMATBHOM SHEPTUU NpU
CKaTbIBaHUU TEa I10
HaKJIOHHOM IIJIOCKOCTH"

66

KonTponbhas pabota mo Teme
«PaboTa 1 MOIIHOCTE.
OHeprus»

67

PezepsHslii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndyeckoe aBmkeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepsHsriii ypok. Pabora ¢
TekcTamu 1o Teme "PadoTa.
MomHOoCTh. DHEeprus"

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68

12
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8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne T Hara uugposbie
eMa ypoka
n/n yP Bcero Kontposbuere | Ipakruueckue u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoThbI pecypeb
OCHOBHBIE NOJIOKEHUS
| MOJIEKYJIIPHO-KUHETUYECKON 1 bub6mumorexa LIOK
TEOPHUH U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
) Macca u pa3mep aTOMOB U 1
MOJIEKYJI
Mogenu TBEpIOro, )KUJIKOTO U
3 ra3000pa3HoOro CO(’:TO}IHI/II‘/’I 1 bubmorexa OK
P https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbscHEHUE CBOWCTB
TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOTr0 COCTOSTHUI !
BEIIIECTBA Ha OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH
5 Kpucrannnueckue u | bubmmoreka [IOK
amopdHbIe Tena https://m.edso0.ru/ff0a5800
6 CMmaunBaHue H | bu6mmorexa [JOK

KalmnJIIAPHOCTD.

https://m.edsoo.ru/ff0a5530
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HOBerHOCTHOG HaTAXKCHHC

TermnoBoe pacuupeHue u

bubaunoreka [IOK

TEI1000MeHa Ipu

7
coKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
8 TEMITePaTypPbl CO CKOPOCTHIO
TEIJI0BOr0 ABMXKEHHS YaCTHIL
BryTpenHss sneprus.
9 CrocoObl U3MEHEHUS bubmorexa OK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEHN YHEPruun
bubmuoreka [{OK
10 B eruionepeaa
HpL TelLTonepeatia https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHnus
"IIpakTuueckoe
1 HACTIOJIb30BAHUE TETIOBBIX bu6mmoreka [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepHasoB B IEISIX
sHeprocoepexeHus"
12 KonnuecTBO TEIIOTHL. bubnuorexa [JOK
VY aenpHas TeI0EMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO
13 Oananca. TermmooOMeH u bubmorexa [IOK
’ https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHUE
JlabopaTopHnas pabora
" paTopHai p bubmuoreka [JOK
14 Wccnenosanue sBiaeHus

https://m.edsoo.ru/ff0a6a98
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CMEIIMBAHUU XOJIOIHON U
ropsiueit Boab"

Pacuer Konu4ecTBa TEIUIOTHI,
HEOOXOIMMOI0 IS

15 HarpeBaHUs Tella U
BBIACTISIEMOTI'O UM HpI/I
OXJIAKIEHUH

Jlaboparopnas pabota
16 "Onpenenenue yaenbHOMU
TETJIOEMKOCTH BelecTna”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

DHeprus TomMBa. Y iejabHas

bu6mmoreka [JOK

17
TEIJI0Ta CTOPaHUS https://m.edsoo.ru/ff0a7bSa
IInaBnenue u oTBEpIEBaHUE
18 KPHUCTAJUIMYECKUX TEI bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0a71d2
VeapHas TEIUIOTA IJIaBJICHUS
Jlaboparopuas padota
19 "On I; eJ'IiHI/Ie g eIBHOM bubmmorexa LHOK
ped e " https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IIJIaBJIEHUS JIbAA
20 [TapooOpa3oBanue u bubmuorexa [IOK

KoHJeHcauus. Mcnapenue

https://m.edsoo.ru/ff0a740c

Kunienne. Y nenpnas teminora
napooOpa3oBaHus U

21 KOHJIEHCAIIMHU. 3aBUCUMOCTD
TeMIepaTypbl KHIICHHUS OT
aTMoc(hepHOro JaBIeHUS

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a786¢
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BnaxxHocTh BO3IyXa.
JlaGopatopHas pabota

22 "Onpenenenue
OTHOCUTEJIbHOW BIIAXKHOCTH
BO3IyXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

Pemenue 3anau Ha
23 ONpeieTICHNE BIAXKHOCTH
BO3/TyXa

[TpuHIMIBI paObOTHI TETIOBBIX
24 nsurateneil. [lapoBas
TypOuHa. /[Burarens

BHYTPEHHETO CTOPaHUs

KII/ TermoBoro nBuratens.
25 TerutoBble IBUraTENIN U
3alUTa OKPYKAIOIIEeH Cpebl

bubmnoreka IJOK
https://m.edsoo.ru/ff0a7c7¢c

3aKOH COXpaHEHUs U
26 IIPEBPALICHUS SHEPTUU B
TETIOBBIX MpOIleccax

IToaroTroBka K KOHTPOJIBHON
pabote o Teme "TernnoBsie
27 aBieHMs. MI3MeHeHne
arperaTHbIX COCTOSIHUM
BelgecTna"

bu6muoreka [IOK
https://m.edsoo.ru/ff0a8312

Kontponbhas pabota no teme

28 "
TemnoBsle siBIEHUS.

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a86ae
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W3meHenune arperaTHbIX
COCTOSHM BeliecTna"

Dnekrpuzarus Ten. J[Ba pona

29
AIEKTPUUECKUX 3apsI0B
VYpok-uccnenoBanue
30 "OnexkTpuzanus Tea
VHIYKIUEN U IIpU
CONPUKOCHOBEHUU"
31 B3anmoneicTere 3apsyKeHHBIX bubnnorexa [JOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.
HarnpsixeHHOCTB
32 AIIEKTPUYECKOTO IOJIS Bubmmorexa LIOK
p ’ https://m.edsoo.ru/ff0a8a0a
[IpuHuuI cyneprno3unumn
AIEKTPUYECKUX TONEH
Hocurenu snexkrpuyecknx
33 3apsAA0B. DIeMEHTapHbIH
3apsia. CTpoeHue atoma
[IpoBOTHUKY U AUAIIEKTPUKH.
34 3aKOH COXpaHEHUs bubamorexa [TOK
P https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOTO 3apsia
Pemrenue 3agad Ha
35 IIPUMEHEHNE CBOWCTB bubmmorexa [OK
P https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3apsAI0B
36 DJIEKTPUYECKUI TOK, YCIOBUSA bubmuotexa [JOK



https://m.edsoo.ru/ff0a87e4
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€ro CyleCTBOBAHUs. https://m.edsoo.ru/ff0a95a4
W cToYHMKHY 31EKTPUYECKOTO
TOKa

37 JlelicTBUS SJIEKTPUYECKOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienopanue

13 "JleficTBHE INEKTPUYECKOTO 1
TOJISI HA IPOBOJAHUKYU U
JUAJIEKTPUKH"

19 DJIEeKTPUUECKHUI TOK B bubnunorexa [JOK
MeTainax, )XUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U e€
COCTaBHBIE YaCTH
Cuuna Toka. JJaboparopHast

41 abora "U3mepenue u 0.5 bubmmorexa [JOK
P P \ ' https://m.edsoo.ru/ff0a8bd6
peryaupoBaHUe CHIIBI TOKA
DneKTpUUecKoe HalpsKEHHE.

4 BoawsT™metp. JIabopaTopnas 0.5 bubnmoreka [[OK
pabora "H3mepenune u ' https://m.edsoo.ru/ff0a9¢e14
peryJiMpoBaHue HanpsHKeHus"

CormpoTuBIeHHE POBOIHUKA.
43 v eJlfI)BHOG comn OTI/II)BJ'IGHI/IC bubmmorexa [IOK
g P https://m.edsoo.ru/ff0aa738
BelIeCTBa

44 Jlaboparopunas pabota ) bubnuorexa [JOK

"3aBUCUMOCTh https://m.edsoo.ru/ff0aa738
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AIIEKTPHYECKOTO
COMPOTUBIICHUS IPOBOTHUKA
OT €TI0 JJIMHBI, IIJI0Iaan
MOTIEPEYHOTO CEUCHUS U
Marepuana"

3aBUCUMOCTE CHJIBI TOKA OT
45 HarpsokeHus. 3akoH Oma a1
yJacTKa 1enu

bu6mmorexka [JOK
https://m.edsoo.ru/ff0aa44a

Jlaboparopnas padota
"UccnenoBanue 3aBUCUMOCTH
46 CHITBI TOKA, WAYIIEro Yepe3
PE3UCTOP, OT CONPOTHBIICHHS
pe3ucTopa M HaNPsHKEHHS Ha

pesucrope"

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

HOCJ’IGI[OB&TGJ'IBHOC u
47 mapajjicibHOC COCAMHCHUA
IMPOBOAHUKOB

JlaGopaTtopHnas pabota
"[IpoBepka mpasuiia

48 CJI0KEHHUSI HANIPSKEHUN ITpU
[10CJIEI0BATEILHOM
COEJIMHEHUH JIBYX

pe3ucTopoB”

bubmuoreka [{OK
https://m.edsoo.ru/ff0aaa58

Jlaboparopuas padota
49 "[IpoBepka mpaBua AJIs CUITBI
TOKa TPU TapauIeTLHOM

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa44a
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COEJIMHEHUH PE3UCTOPOB"

Pemrenue 3agaq Ha
npuMeHeHne 3akoHa Oma s

bu6mmoreka [IOK

50
pa3IMYHOIO COCAUHEHUSA https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
Pabora 1 MOIITHOCTE
51 JJIEKTPUUYECKOr0 TOKA. 3aKOH bubnmorexa [IOK
p ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenua
JlaGopatopHas pabota
5 "Onpenenenue paboThl U bubnuoreka LIOK
MOILIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DIIeKTpUUYECKHE 1IN 1
53 MOTPEOUTENH IIEKTPUUECKOMN bubmuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
54 ITocTOsTHHBIE MATHUTEL, KX
B3aUMOJICHICTBHE
Ypok-uccienopanue
55 "N3yueHnue mojien bubnmorera [TOK
Y " https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MarauTtHOe oie. MarautHoe
bub6mnoreka [IOK
56 oje 3eMIIH U eTo 3HaUcHUEe
https://m.edsoo.ru/ff0acOba
IUIS )KU3HU Ha 3eMiie
57 [ToaroroBka Kk KOHTPOJIBLHOM bu6mmoreka [IOK



https://m.edsoo.ru/ff0aaf8a
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pabote 1Mo Teme
"DnexTpuuecKue 3apspl.
3apspKeHHbIE Tea U UX
B3aUMOJICUCTBUS.
IToCTOSTHHBIN 2IIEKTPUYECKUN

TOK"

https://m.edsoo.ru/ff0abd2c

Konrponsnas padora o Teme
"DneKkTpruuecKue 3apsbl.
3apspKeHHBIC Tela U UX

. bu6mmoreka [{OK
58 B3aUMOJICUCTBHSI.
. . https://m.edsoo.ru/ff0abea8
IToCTOsIHHBIN 2TEKTPUYECKUN
Tok" / Beepoccuiickas
npoBepouHas paboTa
PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeEME
59 "ITocro i AIIeK €CKHil bubmmorexa [IOK
TOSTHHBIHN 3JIEKTPUYECKUMA
" . p https://m.edsoo.ru/ff0acdc6
ToK" / Beepoccwuiickas
npoBepoUHas padboTa
OmnsIT Opcrena. MarautHoe
60 I10JI€ 3JIEKTPUUECKOI0 TOKA bubnuorexa LIOK
MarauTHO€ noJie KaTylIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
IIpumeneHne
61 3JIEKTPOMArHUTOB B TEXHHUKE. 0.5 bubnuorexa [JOK

JlaGopartopnas pabota
"N3yuenue nencTBus

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
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MarHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM"

DNEeKTpPOABUTATEID
IIOCTOSIHHOTO TOKa.
Hcnons3oBanue
ANIEKTPOBHUTaTENCH B

62 TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcropte. JlaboparopHas
pabora "KoHcTpynpoBanue u
n3ydyeHue paboThbl
AJEKTpOABUraTEIIs"

bub6muoreka [IOK
https://m.edsoo.ru/ff0ac86¢

OmnbiTel @apazes. 3akoH
63 AJIEKTPOMATrHUTHOM
uHaykiuu. [Ipasuno Jlenna

OnektporeHeparop. CrocoObl
MOJIYyUCHUA BHGKTpI/IquKOfIN
64 SHEPTUH. DIIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPIrUu

[ToaroroBka K KOHTPOJIBHOM
pabote 1Mo Teme

65 "
DneKTpuyecKue u
MarHMTHBIE sIBJICHUS"
KonTponbhas pabota mo teme
" bubmuoreka [{OK
66 DnexTpuyeckue u

MATrHUTHBIE BJIeHUSA"

https://m.edsoo.ru/ff0acb14
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PesepBHblit ypok. Pabora ¢

bu6mmoreka [IOK

67 TeKCTaMI:‘I no teMme ""TerioBbie 1 httos:/fm. edsoo. ru/f0aceSe
SIBJIEHUS L
PesepaHblii ypok. Pabora ¢
68 TEKCTaAMHU I10 TEME 1
"MaruuTtHbie aBiaeHusd"
OBIIEE KOJIMYECTBO HACOB
1 68 14.5

[10 ITIPOTPAMME



https://m.edsoo.ru/ff0acc5e
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9 KITIACC
KosnunyectBo yacos DJIEeKTPOHHbBIE
Ne T Hara uugposbie
eMa ypoka
n/n yP Bcero Kontposbuere | Ipakruyeckue u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoThbI pecypeb
1 MexaHn4yeckoe JBUKECHHE. 1
MartepuanbHas TOUKa
CucremMa orcuera.
2 OTHOCUTENIBHOCTh 1 bromorexa OK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKEHUS
3 PaBHOMeEpHOE npsIMOJIMHEWHOE | bubnuorexa [JOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE
4 MPSMOJIMHEMHOE JIBUYKEHUE. 1
Cpennsisi ¥ MTHOBEHHas
CKOpOCTh
IIpssMonuHenHOE
5 ABHOYCKOPEHHOE JIBUKECHHUE 1 bubmorexa HOK
P YCROp A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKopoCTh IPSIMOJIMHEHOTO
6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopocTu
. Jlaboparopnas pabota i | bubnmorexa [JOK
"OmnpeneneHue yCKOpeHus Tea https://m.edsoo.ru/ff0adb18
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IIPU PaBHOYCKOPEHHOM
JIBJKEHHUH 110 HAKJIIOHHOM
MJI0CKOCTH"
g CBoOonHOE MajieHue Tel.
Onpitsel [Nanunes
PaBHOMEpPHOE IBUKEHUE TI0
9 okpykHocTH. [lepron u yacrora bu6nuorexa LIOK
obpamenus. JIuneiinas u https://m.edsoo.ru/ff0ae176
yIJI0Basi CKOPOCTH
10 [enTpocTpemMuTenbHoE
YCKOpEHHE
1 ITepBb1it 3ak0oH HproToHA. bubnuoreka IIOK
Bexrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubnuoreka [IOK
PaBHOpelicTBYIOIIAsA cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubnuoreka [IOK
Cynepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewenue 3anau Ha npuMeHeHnE bubnunorexa [IOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [JOK
15 C .3 r
118 YHPYTOCTH. SaKOH & yKa https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3anad mo teme «Criia
YIPYTOCTH
17 JlaGoparopHnast pabota bubnuorexa [JOK
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«Onpenenenue )KeCTKOCTH https://m.edsoo.ru/ff0aee28
MIPYKUHbBD»
bu6mmoreka [JOK
18 C
113 TpeHuA https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bu6mmorexa [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
JIaboparopHas padora
20 "On Ie) GHI;HI/IG ioa(b(pn VEHTa bubmorexa HOK
et " H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJBKEHUS
Pemntenue 3agad mo reme
21 "3akons!l Herorona. Cuna bubmmorexa LIOK
’ | https://m.edsoo.ru/ff0afb8e
yrpyroct. Cusia TpeHust
Cuia TSKECTH U 3aKOH
” BCEMUPHOTI'O TATOTECHUS. bubnuorexa [JOK
YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0af044
naJeHus
Ypok-koubepenius "J[BmxkeHne
3 T€J BOKPYT I'PaBUTALMOHHOTO
uentpa (CoJiHeUHask CUCTEMA).
I'anaktuxn"
Pemenne 3aga4d no teme "Cuita
24 TSDKECTU M 3aKOH BCEMHPHOIO bubmmorexa [IOK
p https://m.edsoo.ru/ff0af5{8
TAroTeHus"
75 IlepBas kocMu4eCKast CKOPOCTb. bubnuorexa LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepuabHONH
TOYKH. AGCOIIOTHO TBEPAOE
%6 teno. PaBHoBecue TBEpAOTO bu6muorexa [IOK
Tesa ¢ 3aKpeIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHusi. MOMEHT CHJIBI.
LenTp TsKECTH
PaBHOBecue MaTepuaibHONH
TOYKH. AGCOIIOTHO TBEPAOE
27 tesio. PaBHoBecue TBEp)IOFO
TeJa C 3aKPEIIEHHOM OChIO
BpauieHus. MOMEHT CHJIBI.
LenTp TsKECTH
Pewrenue 3amau o reme
28 "MowmeHT cuibl. LlenTp Bubmmorexa LIOK
" https://m.edsoo.ru/ff0b02b4
TSDKECTH
IToaroroBka K KOHTPOJIBHOMN
29 pabote mo Teme "MexaHU4YecKoe bubnmnorexa [JOK
nBkenne. Bzanmonencraue https://m.edsoo.ru/ff0b0408
Ten"
KonrponsHas padora o Teme
30 "MexaHn4ecKoe IBIKEHHE. bubmnorexa [IOK
. https://m.edsoo.ru/ffOb06ec
BsaumopeiictBue Ten"
Nmmnynsc Tena. UMmynsc Cuisl.
31 3aKOH COXpaHEHHS UMITYJIbCA. buomorexa LIOK
https://m.edsoo.ru/ff0b07fa
VYupyroe u Heynpyroe
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B3aMMOJICIICTBHE
1 Pemenue 3amau mo teme "3akoH bub6aunoreka [HOK
COXpaHEeHHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢
Ypok-koHpepeHus
33 "PeakTUBHOE OBUXECHUE B
IIPUPOJIE U TEXHUKE"
14 Mexanuueckas paboTa u bubmuotexa [JOK
MOIIIHOCTb https://m.edsoo.ru/ff0b0a84
15 PabGora cHITBI TSHKECTH, CHITBI bubmnoreka IJOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopartopnas pabota
«OmnpeneneHne padoOThI CUITBI
36 TpEeHUs [IPU PAaBHOMEPHOM
JIBIDKEHUH TeJia 110
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEpruu U paboThI.
IToTrenumanbHas sHEPrUs
Kunernueckas sueprusi.
38 Teopema 0 KHHETHYECKON Bubmmorexa LIOK
p https://m.edsoo.ru/ff0b0c32
SHEPruu
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
40 JlaGopatopHas pabota bubnuoreka [IOK
«M3ydyeHne 3aK0Ha COXPaHEHHUs https://m.edsoo.ru/ffOb12fe
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SHEPTUM»
A1 KoiebarenpHoE IBHKEHHE U €TO bub6aunoreka [HOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
3aTyxaromue KojieOaHusl.
42 BremHy)1eHHBIE KOJIEOaHUS bubmorexa LOK
4 ' hitps:/m.edso0.rw/f0b20f0
Pe3onanc
43 MareMaTHYeCKUH 1
MPYXKUHHBIA MassTHUKU
Ypok-uccienoBanue
44 «3aBUCUMOCTb IIEpHOLA bu6nuorexa [IOK
KoJIeOaHM OT JKECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcChl Tpy3a»
45 [IpeBparienue sHepruu npu
MEXaHMYECKHUX KOJICOaHMSIX
JlaGopatopHas pabota
46 «Ornpenenenue yacToThl U bubnuoreka [IOK
nepuojaa Kojaebanuit https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MAasITHUKA»
Jlaboparopnas pabota
«IIpoBepka HE3aBUCUMOCTH
47 rnepuoja KojicoaHui rpysa buGmorera [JOK
pHozA py3a, https://m.edsoo.ru/ff0b197a
MMOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»
43 MexaHndecKre BOJIHBI. bub6auoreka IIOK
CBoiicTBa MEXaHNMYECKHUX BOJIH. https://m.edsoo.ru/ff0b21fe
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HpOI[OJ'ILHBIe U IIOIICPCYHBIC
BOJIHBI

Ypok-koH(pepeHus
"MexaHUYeCKHUE BOJIHBI B

49 n .

TBEpAOM Teie. CelicMuuecKue
BOJIHBI"

50 3Byk. Pacnipoctpanenue u
OTpa)k€HHE 3BYyKa
Ypok-uccienopanue

51 "HabmroneHue 3aBUCMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

59 I'poMKOCTB 3ByKa U BBICOTA

TOHA. AKYCTHYECKHUI pe30HaHC

Ypok-koHpepeHuus
53 "VbTpa3ByK U HH(Ppa3ByK B
IIPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme "3aKOHBI

bu6mmorexa [JOK

54
coxpaHeHus. MexaHuyeckue https://m.edsoo.ru/ff0b2510
Kosie0aHusl ¥ BOJHBI"
Kontponbhas pabota no teme

55 "3aKOHBI COXpaHEHHSI.

MexaHnuecKkue KojieOaHus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE TOJIE.

bu6mmoreka [IOK
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:‘)JICKTpOMaFHI/ITHBIe BOJIHBI

https://m.edsoo.ru/ff0b2abe

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

57

Ypok-koudepenius "llkana
AJIEKTPOMATrHUTHBIX BOJIH.

58 Hcnonb3oBaHue
ANEKTPOMATrHUTHBIX BOJH JJIsI
COTOBOI1 cBs3U"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

VYpoxk-uccnenosanue "M3ydenne
CBOMWCTB SJICKTPOMArHUTHBIX

bu6mmoreka [JOK

59
BOJIH C TTOMOIIBI0 MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"
Pemenue 3amau Ha onpeneneHue
60 YaCTOTHI U JIIUHBI
AJIEKTPOMATHUTHOUW BOJIHBI
DneKTpoMarHuTHas Mpupoaa
61 cBeta. CKOpOCTh CBETa buGmotera [IOK
Bera. Ck Th CBETA.
poct https://m.edsoo.ru/f0b31d0
BoniHOBBIE CBOIICTBA CBETA
HcTounuku cBera.
2 [IpssMmonuHeitHOE bubnuorexa [IOK

pacrpocTpaHeHUE CBETA.
3atmenust Connua u JIyHbl

https://m.edsoo.ru/ff0b3658

3aK0OH OTpa)KEHHUs CBETA.
63 3epkaina. Pemenue 3aga4 Ha
MIPUMEHEHHUE 3aKOHA OTPAKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4



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

TOUYKA !'pocm

CBCTa

[Ipenomnenue cBera. 3akoH
MPEIOMIICHUS CBETa

64

bub6aunoreka [HOK
https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpakKeHUE
65 cBera. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPAKEHUSI B

OIITUYCCKUX CBETOBOAAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3cSc

JlaGopatopHas pabota
"UccnenoBanue 3aBUCUMOCTH
66 yrJia MpeJoOMIIEHUsI CBETOBOTO
Jy4a OT yrJjia MajeHus Ha

rpanune "Bo3ayx-crexsno""

Ypok-koHpepeHuus
"Ucnonp30BaHme MOTHOTO

67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAs
CBSI3b"

68 JInnsel. OnTrnyeckas cuia
JIMH3BI

bub6aunoreka I[IOK
https://m.edsoo.ru/ffOb3f2¢

[TocTpoenue n3o0paxeHuit B
JIMH3aX

69

bubanoreka IIOK
https://m.edsoo.ru/ff0b444a

JlaGopartopHnas pabota
"Onpenenenue GOKyCHOTO
PacCTOSHUS U ONITUYECKOU CHUIIBI
coOuparorieii TUH3bI"

70

bubaunoreka [IOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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VYpok-koHpepeHIHs
71 "OnTuyeckue JIMH30BbIC Bubmmorexa [IOK
" https://m.edsoo.ru/ff0c0a7e
npudopbI
7 I'ma3 xak ontuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenwus "JlepexTs
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6enoro ceera B
74 criektp. OnbiTel HptoTOHA. bubnnorexa [JOK
CrnoxeHue CreKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucrnepcus ceera
Jlaboparopnas pabota "OnbITHI
0 Pa3JIOKEHUIO OETIOro CBeTa B
75 CIIEKTP U BOCIPHUSATHIO LIBETA bubmmorexa [IOK
p P 1 https://m.edsoo.ru/ff0c0e2a
MPEAMETOB MPU UX HAOIIIOICHUH
4yepe3 1BETOBbIE GUIbTPHI"
VYpok-npaktukyM "BosHOBBIE
76 CBOICTBa CBETA: TUCIIEPCHS,
uHTepdepeHius u gudpakuus"
77 OmnbiTel Pe3epdopna u bubnuorexa [IOK
[UIAaHETapHAs MOJEIIb aTOMa https://m.edsoo.ru/ff0c12a8
3 [Toctynater bopa. Mogens
atoma bopa
79 Hcnyckanue u norionieHue bubnuorexa [JOK
cBeTa aToMoM. KBaHTBL. https://m.edsoo.ru/ff0c144¢



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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JluneituaTeie CIEKTPHI

Ypok-npaktukyMm "Habmronenue

bub6aunoreka [HOK

80
CIIEKTPOB UCITyCKaHUS" https://m.edsoo0.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIBI bubmmorexa TIOK
a g https://m.edsoo.ru/ff0c1672
2 Ctpoenue aTOMHOTO sJipa. bubnnorexa [JOK
Hyknonnast Mmogens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpAIICHUS. bubnuorexa IIOK
H3otonnl https://m.edsoo.ru/ff0clal4
Pemenue 3amau mo Teme:
84 "PamroaKkTUBHLBIE bubmnorexa [IOK
| https://m.edsoo.ru/ff0c1b4a
MIpeBpaIIcHUs
85 [lepuon nmonypacmnana
Ypok-koH(pepeHus
86 "Ppa I/IoaK"l(EIBIiIBIe U3JIy4YEHUS B bubmnorexa [IOK
8 Y | https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHBI
87 cox paHeHII;SI 3apsiI0BOTO U bubmmorexa LIOK
P PAn https://m.edsoo.ru/ff0c1¢c58
MacCOBOT'0 YHCEJ
OHeprus CBsI3U aTOMHBIX SIEp. bubnuoreka LIOK
88
CBsi3b MacChl U DHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau mo teme
"SAnepubie peakun"
90 Peakuuu cuHTe3a M aeineHus bu6mmoreka [{OK



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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sep. VIcTouHuKYM 2HEprun
Counnriia u 386311

https://m.edsoo.ru/ff0c1e88

91

Ypok-koubpepenus " nepHas
sHepreTuka. Jlencreus
PaINOAKTUBHBIX U3yUYECHUN Ha
JKUBbIE OPraHU3MBbI"

92

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DIIEKTPOMArHUTHBIE BOJIHEI.
KBanroBrie siBaeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"IJIeKTPOMarHUTHOE TIOJIE.
DJeKTpOMarHuTHbIE BOJIHBI.
KBanrtoBsie siBneHus"

94

[ToBTOpenme, 0600IICHNE.
JlaGopaTopnbie paboThI MO
Kypcy "B3aumopeiictBue ten"

bub6aunoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEeHME, 0600IICHNE.
Penrenue pacueTHbIX U
KaueCTBEHHBIX 33/1a4 10 TEME
"TemnnoBsie nporecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0IIeHHE.
Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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"KIIJI TeroBbIX aBUrarenci”

[ToBTOpeHme, 0600IICHNE.

97 Pemienue pacyeTHbIX U | bubnuoreka [IOK
KaA4eCTBEHHBIX 3a7a4 I10 TEME https://m.edso0.ru/ff0c2b30
"KILJ] anexkrpoycTaHOBOK"

[ToBTOpenue, o6o0IIEeHHE.
98 JlaGopaTopHbie pabOTHI 1O 1 1 bubmmorera [JOK
p" p p , https://m.edsoo.ru/ff0c2¢52
Kypcy "CBEeTOBbIE SIBICHUS
[ToBTOpenue, obo0IIeHNE.

99 Pabora ¢ TekcTamu o Teme 1 bu6mmoreka [JOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXxaHuke"

[ToBTOpenue, obo0IIEeHNE.
100 Pabora ¢ Tekctamu o Teme 1 bubmorexa HOK
https://m.edsoo.ru/ff0c2e82
"Konebanus v BOIHE!"
[ToBTOpEeHME, 006001IEHNE.

101 Pabora ¢ Tekctamu o Teme 1 bubmoreia HOK

" " https://m.edsoo.ru/ff0c3044
CBeTOBEIC SIBJICHUS
[ToBTOpeHnue, 06061IEeHNE.

102 Pabota c TekcTtamu 1o Teme 1
"KBanToBas u simepHas ¢puzuka'

OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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IMPOBEPAEMBIE IPEIMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasiinydaTth ABJICHUA II0 OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (bmﬂqecxoe SAIBJICHUC

1.3

pacro3HaBaTh TNPOSIBICHHE H3YYCHHbIX (PU3MUECKUX SBJICHUH B
OKpYy’ KarollleM MHUpEe, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM INEPEBOJUTH MPAKTHUECKYIO 337ayy B y4yeOHYIO, BBIICIATh

CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUIN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA TeI W (PHU3MUYECKUE SBICHUS,
UCHoNb3ysd (u3NYecKHe BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3yEMbIX BEIMYUH, WX
0003HaYeHMS U eUHULIBI (PU3NYECKUX BEITUUMH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (DU3MUECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh  TIpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMIUH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS H TIPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHbIE 3aKOHBbl, IpPU OSTOM [aBaTh CIIOBECHYIO
GOpMyNIHpPOBKY 3aKOHa M 3alMCHIBAaTh €r0  MaTeMaTUYECKOE

BBIPAXXCHHUC

1.6

OOBSICHATh (PM3UUECKUE SIBJICHUS, MPOLECCHI U CBOWCTBA TENl, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIBJIATh IPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHue M3 1 — 2 jormyeckux MmaroB ¢ omopod Ha 1 — 2

M3YYEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WU
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3aKOHOMEPHOCTHU

1.7

pemath pacu€THbie 3aa4u B 1 — 2 1eMCTBHS, MUCIOJIb3Ys 3aKOHBI U
(hopMyIibl, CBsA3BIBaONIME (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHA  3aaadyd  3allMCbIBAaTb KpPaTKO€ YCJIOBHUC, IIOACTABIIATH
(du3nyecKkre BENUYUHBI B (JOPMYIIBI U MPOBOJIUTH PACUETHI, HAXOAHUTH
CIIPaBOYHEBIC NTaHHEIC, HGO6XO}II/IMBIG AJIg peHICHUs 3aaa4, OUCHHUBATh

PCATUCTUIHOCTD HOqueHHOﬁ (bI/I3I/I‘-ICCKOI71 BCJIIMYMHBI

1.8

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU IOMOIIU
(U3UYECKUX METOJIOB, B OINHCAHUM WCCJICIOBAHUS  BBIICIATH
MpoBepsieMoe  TMpeArnojokeHue  (rumoresy),  pa3nuyaTb U
WHTEPIPETUPOBATh TOJYYEHHBIM pE3yibTaT, HAXOJUTh OIIMOKH B

XOJ¢ OIlbITa, ACJIAaTh BBIBOJBI I1IO €TI0 pE3yJibTaTaM

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUH WU
¢u3nYecKux  CBOWCTB  Tell:  (OPMYJIUPOBAaThH  IMPOBEPSEMBIC
OpPEINoNOKEeHUsl, coOUpaTh  YCTAHOBKY M3  MPEIJI0KEHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (POPMYJIMPOBATH BHIBOJIBI

1.10

BBITIOJIHATh TPSIMbIE M3MEPEHUS C HMCIOJIb30BAaHUEM aHAJIOTOBBIX M
uu(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUA MPUOOPOB C Y4ETOM

3aJIaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOANWTHh  WCCIICIOBAHWE 3aBUCUMOCTH  OJIHOW  (hU3HUECKOI
BEJIMYMHBI OT JPYroM C UCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HCCIENOBAHUS, COOMpaTh
YCTAHOBKY M BBIMOJIHIATh U3MEPEHUS, CIIeNys NMPEII0KEHHOMY IIJIaHy,
(¢bukcupoBaTh pPe3yNabTaThl MOJTYYCHHOW 3aBUCUMOCTH (UBUUYECKUX
BEJIMYUH B BUJIE MPEIIOKEHHBIX TaOIUI] U TpadrKOB, J€JIaTh BHIBOJIBI

110 pe3yJibTaTaM UCCICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIUYUH, CIEays
MPEI0KEHHOW MHCTPYKLUUU: TPU BBIMOJIHEHUHU U3MEPEHUI codupaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY U BBIYMCIIATH 3HAYCHUE HCKOMOM

BCINYHNHBI

1.13

coOmonaTh TpaBWiIa TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYyIOBAHUEM

1.14

YKa3bIBaTb  [PUHIUIIBI ﬂeﬁCTBHH HpI/I60pOB n TCXHHUYCCKHUX
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YCTPOWCTB, XapaKTEpHU30BaTh MPHUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHMYECKUX YCTPOHCTB C TOMOIIBI0 HMX OIMCAHMA,
UCTIONIb3Ysl 3HAaHUS O CBOMCTBaX (M3MUYECKUX SIBICHUH U

HeoOxoauMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TNpPHUMEPHl (HAXOAUTh HMHPOPMALHUIO O TMpuUMepax)
MPAKTUYECKOrO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM
KHU3HM Ui o0ecriedeHusi O€30IacHOCTH TpU  OOpallleHuH ¢
npruOopaMy M TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbs U

CO6J'IIO,Z[CHI/IH HOPM 5KOJIOTUYCCKOTI'O IMOBCACHHUS B Opr)KaIOIJ_ICﬁ cpeae

1.16

OCYHICCTBJIATDH OT60p HCTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTCpHCT B
COOTBCTCTBHUM C 3aJaHHBIM TIIOMCKOBBIM 3aIllpoCcOM, Ha OCHOBC
HUMCIOIINXCs 3HaHUN H HYTéM CpaBHCHHA pPa3JIMYHBIX HCTOYHHUKOB
BBIJICIIATH I/IH(i)OpMaIII/IIO, KOTOpas SABJIACTCA HpOTHBOpG‘IHBOﬁ Ui

MOJKET OBITh HCHOCTOBepHOﬁ

1.17

UCIIOJIB30BATh pu BBIIIOJIHEHUH y4eOHbIX 3alaHui
Hay4YHONOIYJIAPHYIO  JIUTEpaTypy  (U3NYECKOTO  COJEpKaHUS,
CIIpaBOYHBIE MaTepuallbl, pecypcbl cetu HMHTepHer, Bianersb
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOpMALUU

13 O/IHOM 3HAKOBOI CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MMChMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB MH(POpMaIUU (HU3UIECKOTO
COJIep’KaHus, B TOM YHCJIe MyOJUYHO JIeaTh KpaTKue COOOIICHUS O
pe3ynbTaTax IpPOEKTOB WM Yy4YeOHBIX HCCIEIOBaHUM, IpU 3TOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHBIM MOHSATHUWHBIA ammapar Kypca

(U3MKH, CONPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALIUEH

1.19

IIPU BBIIIOJHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUM paclpenensiTh
00513aHHOCTH B I'pyII€ B COOTBETCTBUU C IOCTABJICHHBIMH 3a/la4aMH,
CIICIUTH 32 BBIIIOJIHCHUEM IUIAHA JIEUCTBUH, aJCKBATHO OLICHUBATH
COOCTBEHHBIH BKJAJ B JEATENbHOCTb TIpPYMIMbl, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHUE, YUYUTBIBAs MHEHHE

OKPY>KaOIIHNX

8 KUIACC
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Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCIIOJB30BATh IIOHATHUA

1.2

pasiinydaTth ABJICHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

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

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NYECKUE SIBICHHS B MPHUPOJE,
IIPU 3TOM TNEPEBOJMUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIAThH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3HUUECCKUX SIBICHUI

1.4

ONMUCHIBATh H3YYEHHbIE CBOMCTBA Tel U (U3MUECKHE SBJICHMUS,
UCHONb3yd (U3UYeCKHe BETUYMHBI, IPU ONUCAHUM MPABUIBHO
TPAKTOBAaThb  (PU3MYECKUII  CMBICA  MCHOJb3YEMBIX  BEJIMYUH,
0003HaYeHUS U €IUHUIIBI (PU3NYECKUX BEITMYMH, HAXOIUTH (OPMYJIbI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTHMMH
BEJIMYMHAMHU, CTPOUTh TIpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hbUBUYECKUX BEITMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS U TPOLIECCHI,
WCNOJIb3ysl H3YyYEHHBIE 3aKOHbI, IPU 3TOM JaBaTbh CJIOBECHYIO
(GOpMyJIHPOBKY 3aKOHa M 3alMCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPA>XCHHUC

1.6

OOBSACHATH (hU3MUYECKHE MPOLIECChl U CBOWCTBA TN, B TOM YHCIIEC U B
KOHTEKCTE CHUTyallud MPaKkTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTWYECKHMX IIAroB C IMOMOIIbI0 1 — 2 W3y4YEeHHBIX CBOMCTBa

(bl/ISI/I‘IeCKI/IX HBHCHHﬁ, (l)I/I3I/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

1.7

pelath pacu€THbie 3a7a4u B 2 — 3 NEUCTBUS, MCIOJIB3Ys 3aKOHBI U
(hopMyIibl, CBsA3BIBaIONIME (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCIJIOBUS 33/1a4¥ 3aMUCHIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX Ui pELIeHHs 3aJauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMBble JUIsl €€ pelleHHs], POBOJUTh PACUEThl U CPaBHUBATH
MOJIYUYCHHOC 3HA4YCHUC (1)I/IBI/II-I€CKOI71 BCJIIMYMNHBI C H3BCCTHHBIMU

JaHHbIMHA
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1.8

pacno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEIIUTh MpPHU OMOIIU
(U3HYECKUX METOOB, UCIIONB3Ysl OMMCAHUE UCCIICIOBAHUS, BBIICISTh
MPOBEPSIEMOE TPEAINOJIOKEHHNE, OLIEHWBATh MPABWIBHOCTH IMOPSIKA

NPpOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBOJAbI

1.9

MPOBOANTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUH WU
(bU3UYECKUX ~ CBOMCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC
MPEANONIOKeHHUs, CcoOUpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

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

1.10

BBIIIOJIHATE IPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YUKOB (bI/I3I/I‘IeCKI/IX BCJIMYHH, CPAaBHUBATL PC3YJIbTATHL

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OJHOM  (DU3HYECKOMH
BEJIMYHUHBI OT JPYrOM C MHCIOJNb30BAHUEM MPSAMBIX H3MEPEHUIL:
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEeHus, cileays  MpeUIOKEHHOMY  IIaHy,  (hUKcHpOBaTh
pe3ysbTaThl MOJIy4EHHON 3aBUCUMOCTH B BUJE TaOIMIl U TpauKOB,

ACJaTb BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHUSA

1.12

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY,
clelys MpPEeNJIOKEHHOW MHCTPYKLUMH, U BBIYUCIATH 3HAYCHHE

BCINYHHBI

1.13

coOimogaTh TpaBuUia TEXHUKM Oe3omacHocTH mpu  pabore ¢

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMcTBax (U3MUECKUX SBICHUM UM HEOOXOAUMBIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

1.15

pacro3HaBaThb IPOCTbIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I IIo CXE€MaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYICCKUX merne ¢ IMocjedoBaTeIbHBIM U napaJljICJIbHBIM
COCAMHECHUECM 3JICMCHTOB, pasindas YCJIOBHBIC 0003HaYCHHUS

QJICMCHTOB JJICKTPHYCCKUX Heneum

1.16

OPUBOJUTH TMPUMEPHl  (HAXOAUTh HMHPOPMAIMIO O MpUMeEpax)
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MPAaKTUYECKOTO UCTIOIh30BaHUS (DU3MUYECKUX 3HAHUI B MMOBCETHEBHON
KU3HU s obOecriedeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMH M TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U

cOOJIIO/ICHHSI HOPM KOJIOTMYECKOT0 TIOBEICHUS B OKpY KaloIel cpesie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (HU3UYECKOTO COEPIKAHUS B CETH
HHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHWUW W NYTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATh HH(POPMALIUIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

1.18

UCIOJIb30BaTh IPU  BBINOJHEHMM YYEOHbIX 3aJaHUA  Hay4HO-
MOMYJIIPHYIO JINTEPaTypy (PU3MYECKOTO COJEepXKaHUs, CIpPaBOYHBIE
MaTtepuanbl, pecypchl cetu MHTepHeT; Bnaaerb npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHusl HHPOpPMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMSI,
000011ast MHGOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO
COJICp’KaHUsl, B TOM 4YHUCIIC NYOIMYHO TMPEICTABIATh PE3YJIBTATHI
MPOCKTHON WJIM HCCIAEAOBATCIIBCKON JIEATEIbHOCTH, TIPH O3TOM
rPaMOTHO HCIIOJb30BaTh M3YYCHHbIM MOHSATHUWHBIA amnmapar Kypca

(1)H31/IKI/I, COIIPOBOKIATb BBICTYIIIICHUC HpCSGHTaHHeﬁ

1.20

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
MPOIIECCOB pACTIPEACIIATh 00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
NEHCTBHUI U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TPYIIbl, BBICTPAUBaTh KOMMYHUKATUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD pa3pemiaTh KOH(IMKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasiinydaTth ABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha
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OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOe SBICHHE

1.3

pacro3HaBaTh IIPOSIBJIEHUE H3YyYCHHbIX (U3MUECKUX SBJICHUI B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BbIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINIECKUX SIBICHUN

1.4

ONUCHIBATh H3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCIONB3Ysl (pU3MUECKHe BEJIWYUHBI, MpPU ONHUCAHUU IPABHIBHO
TPakTOBaThb  (PU3MYECKH  CMBICA  HCHOJBb3YEMbIX  BEJIHUYMH,
0003Ha4YEeHUS U €IUHUIIBI (PU3UUECKUX BEJIMYMH, HAXOAUTh (GOPMYJIbI,
CBSI3bIBAIOIIME  JIAHHYIO  (DU3MUYECKYI0O BEJIMYHMHY C JpYyTUMHU
BEJIMYMHAMH, CTPOUTh TIpaQUKH  U3YYEHHBIX  3aBUCHUMOCTEH

(I)I/ISI/I‘-ICCKI/IX BCINYHNH

1.5

XapaKTCpHU30BaTb CBOMCTBaA TCII, (1)I/I3I/IIIGCKI/IC SABJICHUA W IIPOLECCCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBI, IIPpU 3TOM [O4aBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3alucCbiBaTb €10 MAaTCMaTH4YCCKOC

BBIPa)KCHUE

1.6

OOBSICHATH (PM3MUYECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHTyallud MpPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH O0BICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Yy4YEHHBIX CBOWMCTBA

(bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajaud (ONMMpArOLIMecs] Ha CUCTeMy u3 2 — 3
YpaBHEHM), HCIOJb3ysl 3aKOHbl U (OPMYJbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3a7auu
3allUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIME MU
n30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUISL pEIIeHUs, TPOBOIWTH pPAcu€Thl M OLEHHBATH PEATUCTHIYHOCTH

MOJIYUYCHHOT O 3HAUCHUA (1)I/I3I/I‘-I€CKOI7I BCJINMYHHBI

1.8

pacro3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCIIUTbL IIPpHU MOMOIIU
(1)I/ISI/I‘I€CKI/IX MCTOAO0B, HCIIOJIB3Yys OIMMMCAHUC HCCIICAOBAHHA, BbIACIIATH
MPOBEPACMOC TIPCAIIOJIOKCHNUC, OLCHUBATH IIPABUIIBHOCTL IMOPAAKA
IMPOBCACHHA HCCICAOBAaHWA, [ACJIaTb BbIBOJbI, HWHTCPIPCTUPOBATH

PE3yJIbTaThL Ha6J'IIOI[eHI/II71 1 OIIBITOB
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1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
(U3MYECKUX CBOWCTB TEJ: CAMOCTOSATEIHHO COOMpATh YCTAaHOBKY W3
M30bITOYHOTO Habopa 00OpYyIOBaHMsI, ONMKMCHIBATH XOJ OMBITA U €r0

pe3yabTaThl, GOPMYITUPOBATH BBIBOIBI

1.10

NPOBOJUTH TpPH HEOOXOJUMOCTH CEpPHUI0 TPSAMBIX HM3MEPEHMH,
ompeNieNIsisi CpeaHee 3HAYCHHE HW3MEpsIeMOr BeTW4YuHBI ((POKyCHOE
paccrosiHMe coOuparomieil JMH3bI), 00OCHOBBIBaTH BBIOOP cIiocoba

U3MepeHus (U3MepUTeIbHOro mpubdopa)

1.11

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEM (DM3MYECKUX BEITUYHUH C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHHUH: IUIAHUPOBATh HCCIIENOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (PUKCHUpPOBATH pe3yJIbTaThl
MOJyYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIHU

Fpa(l)I/IKOB, JCJIaTb BBIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE  M3MEpPEHHs  (U3NYECKUX  BEJMYHWH:
IUIAHUPOBATh M3MEPEHMs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATH W3MEPEHHs, CleAys NPEIIOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOTYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOocTH Tpu  pabore ¢

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH H3YUYEHHBIX (PU3UUYECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOUHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHas

MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHIUNbBI JIEHCTBUS HW3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa MX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHUM U HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB U
TEXHOJIOTHYECKUX TPOLECCOB IPH PEHICHUH Y4eOHO-IPAKTUIECKUX
3aJa4, ONTUYECKHE CXEMBI JJIs MOCTPOSHUs N300pakeHUH B IMIIOCKOM

3epKajiec U COOMpAroIIeH JTHH3e
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1.17

NPUBOAUTE TPUMEPHl (HAXOIUTh HMHPOPMALMIO O TPUMEPaXx)
MPAKTUYECKOTO UCTIOIb30BAHUS (PU3UYECKUX 3HAHUI B IMOBCETHEBHON
KU3HM I oOecnedeHus Oe30IMacHOCTH TIpH  OOpalleHHH C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHHUS 310POBbs U

cOOJTI0ICHHUST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH cpere

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (HU3HUECKOTO COAECPKAHUS B CETH
WnutepHer, camocTosATeNbHO (OpMyIupysi TOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  OINpEAENeHUs  JOCTOBEPHOCTH  IOJYYEHHOMN
uHpOpPMAllMM HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIOJIb30BaTh IPU  BBHINOJHEHUMM YYEOHBIX 33JaHUA  Hay4HO-
MOMYJIAPHYIO JIUTEPaTypy (PU3UYECKOTO COJEpkKaHUs, CIpPaBOYHBIE
MaTtepuanbl, pecypchl cetu MHTepHeTr; Binaaerb npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHusl WHPOpPMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOMICHHUS Ha
OCHOBE HMH(OpPMAllMU M3 HECKOJbKHUX HCTOYHUKOB (HU3NUECKOTO
coJiepKaHusl, MyOJIMYHO MNPEACTAaBIATh PE3YJbTaThl MPOEKTHOW WM
UCCIIEIOBATEIbCKOM  JESTEIBHOCTH,  IIPM  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN allapaT u3y4aeMoro paszaena
GU3MKN U COMPOBOXKJATh BBICTYIUICHHE Mpe3eHTalueil ¢ ydérom

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUMA (hU3HYECKHUX
MIPOIIECCOB PACTIPENLIATh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMU 3aJadyamMu, CJICOUTDH 34 BBIIIOJIHCHHUCM IIJIaHA
JEHCTBUI U KOPPEKTUPOBATH €T0, aJICKBAaTHO OIIEHUBATh COOCTBEHHBII
BKJIad B HACATCIBHOCTH rpynnbl, BBICTpaI/IBaTb KOMMyHI/IKaTI/IBHOe

B3aMMO/ICICTBHE, MTPOSBIISASL FTOTOBHOCTD pa3periaTh KOH(PIUKTHI
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC

Kon
pasaeia

Kon

IJEMCECHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TTIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1

®uzuka — Hayka O mnOpupoje. SBIEHUS TPUPOABI.
dusnueckue SABJICHUA: MCXaHHNYCCKHUCEC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

Ouznyeckue BeMUYUHBL.  V3Mepenue  puanyeckux
BenmunH.  Pusnueckue  npubopsl.  [lorpemrHocth

n3MepeHuil. MexxayHapoiHasi CUCTEMA €ITMHUIL

1.3

EcTecTBeHHOHAy4HBIH METO/ TO3HAHHS: HAOJIOICHHE,
[IOCTAaHOBKA HAyYHOI'O BOIIPOCA, BBIIBMIKEHHE TMIIOTE3,
OKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA

1.4

Ornucanne PU3NYECKHUX SBJICHUH C IOMOIIBIO MOJIeIIeH

1.5

[TpakTiueckue paboThI:

HiHtPar#HH#113Mepenne pacCcTOsIHUM.
###Par###I3mepenne 00bEMa KUIAKOCTH M TBEPIOTO
Tena.

#H##Par###OnpenesieHne pa3MepoB MajlbIX Tell.
##HtPar#HH#l13mepeHne  TemmepaTypel  IIpM  [TOMOLIHU

KHUAKOCTHOT'O TCPpMOMETpPA U JaTUUKa TEMIICPATYPhL

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNHN BEIIIECTBA

2.1

###Par###CTpoeHre BemecTBa: aTOMbl M MOJIEKYJIBI, UX
pasMepsl.  OMBITHI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i#Par###t]|Biokenne  vactuir  BemectBa.  CBS3b

CKOpPOCTH JABUKCHUA qacTun C TCMHCp&TypOI’I.
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bpoyHoBckoe nBmkenue, muddys3us

B3anmoaeiicTBre YacTHI BEIIECTBA: PUTSHKEHUE U

23
OTTAJIKUBAHUE
H##ParfH##ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOEHUE
ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJ.

24 B3auMocBsa3p Mexay CBOMCTBaMHU BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSX W HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIM BOJIbI
[TpakTnyeckue paboTHI:
##tPar#H##0O1eHKa [uaMeTpa aToMa METOAOM psiioB (C
ucroyb3oBanueM pororpaduii).

2.6 HH#HPar###OnpITel 1o HAOMIONEHWIO  TETUIOBOTO

pacIIpeHus ra3os.
HHPar###OnpITel 0 0OHApY)KEHUIO JCWCTBUS CHII

MOJICKYJIAPHOT'O IIPUTAKCHUA

JIBDKEHUE U B3BAMMOJIEMCTBUE TEJI

11 Mexanuueckoe IBUKEHHE. PaBHOMepHOE 51
HEpPaBHOMEPHOE JIBUKECHHE
#H#HPar#H#CKopoCTb. Cpennsist CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKE€HUU. Pacyér myTu W BpeMeHH
JIBUKEHUSI
SBnenune uHepuuu. 3akoH MHEpUMH. B3ammoneinctBue
33 TeJ Kak MPUYMHA U3MEHEHHs CKOPOCTH JBHKEHHS TeJl.
3
Macca kak Mepa UHEPTHOCTH Teja
14 #H#HPar### noTHOCTs, BemecTBa. CBSI3b INUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B elMHHIIE 00BhEMa BeIIecTBa
3.5 Cua KaKk XapakTepUCTHKA B3aUMOICHCTBHS TN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
IIOMOLIBIO TUHAMOMETpA
3 ###Par### S Bnenue TaroreHns U cuna TsokecTw. Cuna
i

TAXKCECTU HAa JPYTHUX IIAHCTAX. Bec Tena. HeBecoMocCTh
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3.8

Cuna Tpenusi. TpeHHE CKOJIBXKEHUS M TPEHUE TIOKOA.

Tpenue B npupojie U TEXHUKE

3.9

#H##Par###Cnoxenne CuJl, HaMpaBJICHHBIX 10 OIHOU

npsiMoil. PaBHozelcTBYOIIas CUIT

3.10

[TpakTrueckue pabOTHI:

OmnpezneneHne CKOPOCTH PAaBHOMEPHOTO  JBMXKEHUS
(wapuka B JKMJIKOCTH, MOJIENH  3JIEKTPUYECKOTO
aBToMoOMNIs M Tak janee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJBXEHHs Opycka WIM IIapuka [0
HAKJIOHHOM  miockocTH. OmpeneneHne  MIOTHOCTH
TBEPJIOTO Tela. OnbITHI, JEMOHCTPHUPYIOILUE
3aBHCUMOCTh pacTshkeHus (aedopmMaruu) mpyKUHBI OT
NPUJIOKEHHOH  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLINE
3aBHCHUMOCTB CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tejla U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

PusnyecKkue SABICHUS B MPUPOJE: NPUMEPHI JBUKCHHUSA C
Pa3IMYHBIMHA CKOPOCTSIMHM B JKUBOW M HEKUBOU IIPUPOJE,

I[GI\/JICTBI/IC CHJIbI TPCHUS B IMIPUPOAC U TCXHHUKC

3.12

Texnuueckue YCTpOﬁCTBaZ JAUHAMOMCETP, MOAIIHUITHUKHA

JABJIEHUE T

BEP/BIX TEJL, )KUAKOCTEN Y TA30B

4.1

JaBnenue TBEpnoro Ttena. CrnocoObl yMEHbBIIEHUS U

YBCIIMUCHUA NABJICHUSA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCUMOCTh JaBJICHU ra3a OT O6’béMa,

TEMIIepaTypbl

4.3

Hepe):[aqa JaBJICHUA TBép[[BIMI/I TCJIaMHU, XUAKOCTAMU U

razamu. 3akod Ilackains. [ITHeBMaTHUeCKHEe MaIIMHbBI

4.4

3aBUCUMOCTh  JABICHHUA KHUJIKOCTH OT  INIyOWHBI
I'uapocraruueckuii napagokc. CooOmammecs cocy/abl.

FI/I,Z[paBJ'H/ILIeCKI/IC MEXaHU3MBI

4.5

Atmocdepa 3emnu u armoceproe nasnenue. [IpuauHb
CYIIECTBOBaHMUS BO3AYILIHOW 000m0uku 3emiu. OTMbIT

Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JAaBJIECHUS OT
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BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne armocdeproro nabineHus. [Ipubopbr ais

U3MEpPEHUs aTMOC(EpPHOro 1aBICHUS

4.7

JlelicTBUE XKUAKOCTHM M ra3a Ha IMOIPYKEHHOE B HHUX
Teno. BelTankupBawmas (apxumenoBa) cuia. 3aKoOH

Apxumena

4.8

IImaBanue ten. Bo3gyxoraBanue

4.9

[TpakTyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
00béMa TOTrpYKEHHOM B KHMJIKOCTb 4YacTH Tela.
OmnpeneneHne BBITAIKUBAIOIIEH CUJIBL, IEHCTBYIOIIEH Ha
TENO,  TOrpyX€HHOE B  JKMIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, ACUCTBYIOLIEH Ha TEIO B XKMJIKOCTHU, OT 00bEMa
NOTPY>KEHHOW B JKUJKOCTh YAaCTH Tejla U OT INIOTHOCTH
KUJKOCTH. KoncTpyupoBanue  apeomerpa WU
KOHCTPYMPOBAaHHE  JIOAKM M  OlpefcieHue  e€

TPy30H0ABEMHOCTH

4.10

®usnyeckue  SBJICHHA B IPHPOJE:  BIMSIHHE
aTMOC(EepHOTro JaBJICHUs HA )KUBOH OpraHu3M, IUIABaHUE

pBIO

4.11

TexHuueckue yCTpOWCTBA: COOOMIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT U A

5.1

Mexannyeckasi pabota

5 5.2

MexaHndeckass MOIIHOCTh

53

[IpocTeie  MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAS

m1ockocTsh. [IpaBuino paBHOBecHs pblyara
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5.4 [IpumeneHue npaBuia paBHOBECHUS phluara K 0JI0Ky

«3omotoe  mpaBwio»  MexaHukd.  KoaddunueHnt
5.5 II0JIE3HOT'O JIEUCTBHUS MEXaHU3MOB. IIpoctslie

MEXaHU3MBbI B 6BITy U TEXHHUKE

5.6 [ToreHunanbpHast SHEPrUu Tela, MOJHATOro Haj 3eMiIEn

5.7 Kunernueckast sHeprus

53 [Tonnass mexanuueckasi SHeprusi. 3aKOH H3MEHEHHUS U
COXpaHEHHUs MEXaHUYECKOW YHEPTUH

[TpakTrueckue pabOTHI:

#HHPar###Onpenenenne pabOThl CUJIBI TPEHUS TpHU
59 PaBHOMEPHOM JIBXKEHHMU Tela [0 TOPU30HTAIbHOU
' NOoBEepXHOCTU. MccnenoBanue yciloBHM paBHOBECHUs
peruara. HMamepenue KIIJI HakIOHHOH MJIOCKOCTH.

N3yueHne 3aK0Ha COXpaHEHUS MEXaHUYECKON SHEPTUU

510 ®dusnueckue SBICHHUS B IPUPOJE: pblYard B TEIE
YeJI0BEKa

TexHuueckne YCTpOMCTBA: pblYar, MOJBUXHBIA U
5.11 HETOJIBYKHBIA OJIOKH, HAKIOHHAS TUIOCKOCTH, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon Kon

HpOBepﬂeMLIe 3JIEMEHTHBI COACPKaHUsA
pa3aejia JEMCHTA

TEIIVIOBBIE ABJIEHUA

OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUU CTPOECHMs BemecTBa. Macca u  pa3Mepsl
6.1
MosieKyd.  OmbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE

MIOJIOKEHUS] MOJIEKYJISIPHOKMHETUYECKON TEOPUHU

Mopenn  TBEPHOTO, KUIKOTO M ra3000pa3HOro
6.2 cocTosHui BemiecTBa. Kpucrammuueckue u amopgHbIe

TCIa
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OObsicHEHHEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJOXEHUU MOJIEKYJIIPHOKHHETUYECKON
TEOPUH
6.4 CmauuBaHue U KanWJUISIPHBIC SIBIICHUS
6.5 TenioBoe paciiupeHue u cxatue
66 Temneparypa. CBs3b TeMmmepatypsl €O CKOPOCTBIO
' TEIJIOBOI0 ABMKCHHS YACTHI]
67 Buytpennss sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEH
' SHEPTUH: TEIUIONEpeiaua U COBEPILICHUE PaOOThI
6.8 Buasl Tenonepenauu: TEIIONPOBOIHOCTh, KOHBEKIUS,
' W3JIy4eHUe
KomunuectBo  TemnoThl.  YIelbHas  TEINIOEMKOCTH
6.9
BCIIIECTBA
TennooOMEH ¥ TEIJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OajlaHca
611 [InaBneHnne u oTBEp/IeBaHNE KPUCTATUTMUECKUX BEIIECTB.
' VnensHas TEIUIOTA IIaBIEHUS
[TapooOpazoBanne w  KoHAeHcarus.  Vcmapenwue.
612 Kunenue. VYaenbHas  Temiorta mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEpPATypbl KUTIEHUS OT aTMOC(HEPHOTO
JIaBJICHHS
6.13 BnaxnocTs BO31yxa
6.14 DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS
[Mpuanumer  paboTel  TeruioBbix  aurarenein  KITJ]
6.15 TEIUIOBOT'O ABUTATENS. 1€IUIOBBIE ABHUTATEIIM W 3alllUTa
OKPY’KaIOIIECH CpeIb
3aKOoH COXpaHEHHUs M MPEBPAIIECHUS SHEPTHUHU B TEIIJIOBBIX
6.16
nporieccax
617 [IpakTuueckue padbOTHI:
' H#HHParfH##0ONbITBl 10 OOHAPY)KEHHUIO JIEWCTBUSA CHII
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MOJIEKYJISIPHOTO TPUTSKEHHUSI.

HAHParf##0OMNBITHL  TI0  BBIPALMBAaHUI  KPHUCTAJUIOB
MTOBapEHHOM COJIM WJIH caxapa.

#HHHPar###O0npITl 10 HAONIOACHUIO  TEIIOBOTO
paciupeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.
##HPar#H##OnpenencHie JaBleHUs BO3JyxXa B OalljloHe
IITIpUIIA.

HAHParfH##ONbITHl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JaBJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJTQKICHUSI.

H#H##Par###] I[poBepka rUNoTE3bl TMHEHHON 3aBUCUMOCTHU
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYCCKOU
TpyOKe OT TeMIiepaTyphl.

##H#Par###HaOmonenne U3MEHEHUSA BHYTPEHHEMN
SHEPTUM Tela B pe3ysibTaTe Teruionepenayn u padboTsl
BHEIITHUX CHII.

###Par###IccnenoBanue SBICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUU XOJIOTHOU U TOpsiueld BOJBI.
H#H#H#Par###Onpenenenue KOJINYEeCTBa TEIJIOTHI,
MOJIy9eHHOTO BOJIOW MPH TEIJIOOOMEHE C HarpeThiM
METAJLUTHICCKUM IHITHHIPOM.

#H##Par##H#Onpenenenue yIETbHOU TEIIIOEMKOCTHU
BeIllECTBA.

#i##Par#H##lccnenoBanue npouecca UCIapeHus.
###Par###OnpeneneHne OTHOCHTEIBHONW  BJIAXKHOCTH
BO3/yXa.

H#A#Parf##0npenencHue yieabHONW TEMIOThI IUIABJICHUS

JpJa.

6.18

duznyeckue SABJICHUS B npupoac: IMOBEPXHOCTHOC
HaTSKCHUC W KAllWUIAPHBIC ABJICHUA B HOPUPOAL,

KpHUCTaJUIbl B ipupoze, usnydenue CoiHua, 3aMep3aHue




TOUYKA !'pocm

BOJI0OEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHuueckue  yCTpOMCTBA:  KalWUISAPbI, MPHUMEPHI
WCIIOJIb30BAaHUSl KPUCTAIIOB, XMIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpBI, ICUXPOMETp, IapoBas TypOWHa,

ABUTAaTCJIb BHYTPCHHCETO CrOPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

SHCKTpI/ISaHI/IH TCII. [[Ba poaa SJICKTPUUCCKUX 3apsAa0B

7.2

BsaumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona
(3aBUCHMOCTB CHJIBI B3aUMOAEHCTBUS 3apsKEHHBIX TENl OT

BCJIMYMHBI 3apAa0B U paCCTOAHUA MCKAY TeJ'IaMI/I)

7.3

DnekTpuyeckoe mnosie. Hanpssk€HHOCTD 3JIEKTPUYECKOTO
nons. [lpuHIMI Cyneprno3uiuu AIEKTPUIECKUX MOoJIeh

(Ha KaYECTBEHHOM YpPOBHE)

7.4

Hocurtenn QJICKTPHUYCCKUX  3apsAd0B. :‘)HeMeHTapHBIﬁ
BHCKTpI/I‘-ICCKI/Iﬁ 3apsan. CTpOCHI/IC aToMa. HpOBOJIHI/IKI/I )51

JTUDJIEKTPUKHU

7 7.5

3akoH COXPAHCHUA IJICKTPUICCKOI'O 3apda

7.6

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBaHMS

QJICKTPHUYCCKOI'O TOKA. M cTOYHUKH TTOCTOSIHHOI'O TOKa

7.7

HevictBus BIIEKTPAIECKOTO TOKa (TemtoBoe,
XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

KUIKOCTAX U ra3ax

7.8

OnekTpuyeckas uenb. Cuia ToOkKa. OJNEKTPUUYECKOE

HaIIpsI’KCHUC

7.9

ConpoTuBieHue MIPOBOHHKA. VY nenbHoe

COIIPOTHUBJICHHC BCUICCTBA

7.10

3akon OMa Jy1st yJacTKa Lenu

7.11

IlocnenoBaTenbpHOE n napajjiCJIbHOC COCOAUHCHUC
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MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenna
13 DNeKTpUYecKrue LEeNd U TOTPEOUTENTH AIIEKTPHYECKOU
' sHepruu B ObiTy. KopoTkoe 3amblkaHue
[TocTtossHHBIE MarHuThHl. B3auMoaencTBUE IOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnone. MarHutHoe none 3eMJIM U €ro
. 3HAYEHUE NI )KU3HU Ha 3emie
716 OmneiT Opcrena. MarHuTHOE 1OJIE IJIEKTPUUECKOTO TOKA.
' [IpumeHeHne AMEKTPOMarHuTOB B TEXHUKE
JleficTBUe MarHMTHOrO TOJII Ha IPOBOJHUK C TOKOM.
717 DNeKTpoABUIaTeIb MOCTOSIHHOIO TOKa. Mcrnonbs3oBanue
. JJIEKTPOJBUraTeIe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIOpTe
Oneitel  @apages.  SIBieHHe  3IEKTPOMArHUTHOMN
7.18
naayknud. [Ipasuino Jlenna
DNEeKTpOTreHeparTop. CriocoOsr MOJTyYEHUs
7.19 JJEKTPUYECKON  DHEpIuH. DONeKTpoCTaHIMK  Ha
BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUU
[IpakTuyeckue pabOTHI:
OnpIThl 10 HAOTIOACHUIO JEKTPU3ALMH TEJ HUHIyKIUEH
Y IIPU CONPUKOCHOBEHMH.
HccnenoBanue AEWCTBHUA DIEKTPUUECKOrO IOJIA  HA
MIPOBOJAHMKY U TUDJIEKTPUKH.
7.20
COopka ® mpoBepkKa pabOTHl SJIEKTPUUYECKOW IICTH
MIOCTOSIHHOT'O TOKa.
W3mepenue u peryiupoBaHue CUiIbl TOKA.
W3mepeHnue u peryinupoBaHUe HAIPSHKEHHUS.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
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PE3UCTOpP, OT CONMPOTHUBIICHUS PE3UCTOPA M HAIPSIKEHUS
Ha pe3UcTope.

OMBITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCThH
AJIEKTPUYECKOTO COMPOTUBJIEHUSI TPOBOJHUKA OT €ro
JUTHHBI, TUIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHaia.
[IpoBepka mpaBwWiia CIOKCHHUS  HANPsSODKEHUW  TMpHU
MOCJIEIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Ajsi CUJIBI TOKA TPH MapauieIbHOM
COCMMHEHUH  pe3ucTtopoB.  Ompenenenne  pabOTHI
JNEKTPUYECKOTO TOKa, HIYNIErO0 4Yepe3 Pe3ncTop.
OmpeznerieHHe  MOIIHOCTH  3JIEKTPUYECKOIO  TOKa,
BBIJIEIIAEMOM Ha pe3ucrope. HMccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUYKY, OT HaNpPsKCHHS
Ha Hell. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJICMCTBUS ITOCTOSIHHBIX MAarHHTOB.
N3yueHne MarHUTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
uxX o0benWMHEHWHM u  pasfeneHuu. MccrmemoBanue
JEUCTBUS DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOLIWE  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBlieHWs TOKa B KaTymke. M3yudenue

I[eﬁCTBHH MAarduTHOrO II0JIis1 Ha HIPOBOAHHUK C TOKOM.

Konctpyupoanue u HU3y4YECHUE paboThI
BIIEKTPOABUTATETISA. N3smepenne KITA
3JEKTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI 1o

HCCICOAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOfI HHAYKIOUU:
HCCIIEOBAaHUE M3MEHEHHN 3HAa4Y€HHUSA U HaIllpaBJICHUA

WHIYKIMOHHOI'O TOKa

7.21

Ousnueckue SABJICHUSA B IPUPOJE: DIIEKTPUUECKHUE
ABICHUSI B  atMocdepe, DICKTPUUYECTBO  KUBBIX

OpraHU3MOB, MarHUTHOE ToJIe 3eMiid, Aper( MOoIOCoB,
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POCTA

POJIb MAaroHuTHOI'O ITOJIA JJIA XM3HU Ha 3CMJ'IG, IMOJIAPHOC

CHUAHHUC

7.22

TexHuueckue yCTpoWCTBa: 3JIEKTPOCKON, aMIIEpMETP,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUYECKON 3HEpruw,
9JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJIBUrATEINb

IIOCTOAHHOT'O TOKa, rCHCPATOP NOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx anemenra [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paszzena
MEXAHUWYECKUE SABJIEHUA

Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKa.

81 Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHUS

8.3 PaBHOMepHOE NMPAMOJIMHENHOE ABUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJUHEHHOE JBUKCHUE.

8.4 CpenHdss W  MIHOBEHHass CKOpPOCTb Tejla  IIpU
HEPaBHOMEPHOM JBUKEHHUU
Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEITHOE

8 8-> JIBUJKEHUE

8.6 #H#HPar#t#CBobogHOe nmanenue. OnbiTol ["anunes
#i#HParf##PaBHOMEpPHOE JIBKEHUE 110 OKPYKHOCTH.

8.7 Ilepuiog m wactora oOpamienus. JIuHelHas U yryioBas
ckopocTH. LleHTpoCcTpeMUTENbHOE YCKOPEHUE

8.8 [Tepsriii 3akoH HeroTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tpetnii 3akoH HeroToHa

8.11 HH#Par##H#1 [pyuHIIMT CyNEpIIO3UIIUU CUTT
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8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #HH#Par##H#Cuna TpeHMs: cuila TPEHHUS CKOJIbXKEHHS,
. CHUJIa TPEHHUS MTOKOS, IPYTHE BUIBI TPEHUS
S 14 #HHParf##Cuila  TSDKECTH M 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaCHUS
%15 JBuxenne  mmaHer  Bokpyr  Comnuma.  IlepBas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh 1 meperpysku
S 16 PaBHOBecue MaTepuanbHOU TOYKU. AOGCOIFOTHO TBEPI0E
' TEJ0
217 #iHPar###PaBHOBecHe TBEPIOro Tena € 3aKperIEHHON
' OChI0 BpanieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynbce Tena. M3menenue nmnynbca. UIMmynbe criibl
8.19 3aKOH COXpaHEHHsI UMITyJIbCa
8.20 #it#HPar##PeakTHBHOE IBUKEHHUE
8.21 Mexannyeckasi paboTa U MOILIIHOCTb
929 PaGora cun Tsbkectu, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboThl
823 [loreHuuanbHast dSHeprus Tena, MOMHATOTO  HaJ
. MOBEPXHOCTHIO 3eMJIn
8.24 IToTreHuumanbHas YHEPrUs CKATOU MPYKUHBI
825 #iHParf##Kunernueckass  sHeprus.  Teopema o
' KMHETUYECKON SHEPIUU
8.26 HHHPar###3aKoH COXpaHEHHS] MEXaHUYECKON IHEPIHU
[TpakTuueckue padbOThI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS Opycka
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHre yCKOpeHHUsl Tela MPU PaBHOYCKOPEHHOM
8.27 JIBUOKEHUH 10 HAKJIOHHOM TJIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH IYyTH OT BPEMEHU TpU
PaBHOYCKOPEHHOM JIBIKEHUH 03 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THUMOTE3bI: €CAM MPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOW CKOPOCTH IYTH OTHOCSTCS
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KaKk psAa HEYETHBIX YHCETI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJUHAKOBBL.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUST CKOJIBKEHHS
OoT CHJIbI HOPMAJIBHOT'O JaBJICHUA. OHpGIICHeHI/Ie
kod(duimenta TpeHus CKoiakkeHHs. OmnpenencHue
KECTKOCTH TpYyXHHbL. Orpenenenue padOTHl  CHIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHUHM Teja II0
rOpU30HTANBHON mMoBepxHOCTU. OmnpeneneHue padOTHI
CWIIBI  YIOPYrocTH  TpU  ToabEMe  TIpyza ¢
HUCIIOJIB30BAHUECM HEIMOABUXHOI'O )41 IIOABUXKHOI'O

OJIOKOB

duznueckue SIBICHUS B mpupoac: MpUJIMBbBI U OTJIIUBEI,

8.28 JnBwkeHue 1iaHeT COJIHEUYHOM CHCTEMbl, PEaKTUBHOE
JIBIDKCHUE KUBBIX OPTAaHU3MOB
220 TexHuueckne  yCTpPOWCTBA:  CIHAOMETpP, JATYUKHU
' MOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUSI, pPAKEThI
MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
91 KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKU
' KoJie0aHui: TIepro/I, 4acToTa, aMIUTHTYAA
902 MareMatuueckui u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienne sHepruu npu KoiedaTeabHOM ABHKEHUN
93 3aryxatomue KosieOaHus. BBIHYXIEHHbIE KOJeOaHUsI.
' Pe3onanc
9 Mexanuveckue BoJgHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
94 [IpononpHBIE W TONEpeyHbie BOJHBL J[JIMHA BOJHBI U
' CKOpOCTBb €€ pacrpocTpaHeHus. MexaHU4ecKHue BOJHBI B
TBEPAOM Telle, CEICMUYECKNE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuyeckue paboOTHI:
9.7 OmpeneneHue YacTOThl W Tepuoja  KosieOaHMi

MaATEMATHYCCKOI'O MasATHHUKA.
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OmpeneneHre YacTOThl MW Tepuoja  KosieOaHMi
NPYKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  TIepHoJa  KoJeOaHMi
IIOABCHHICHHOIO K HUTH rpy3a OT [JIMHBI HUTHU.
UccnenoBanne 3aBUCUMOCTH  TIEpHOJa  KOJeOaHM
MPY>KUHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuo/ia KOJIEOaHMH rpy3a,
OOABCHICHHOI'O K HHUTH, OT MACChl rpy3a nu )KéCTKOCTH

npyxuHbl. M3mepenue yckopeHusi cCBOOOIHOTO MaieHus

duznyeckue SIBICHUS B npupoac: BOCIPHATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIICTPACEHUE, CEHCMHYECKHE BOJIHBI,
LyHaMH, 3XO
09 TexHuueckne yCTpOMCTBA: 3XOJIOT, HCMHOJb30BAHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

:‘)J'ICKTPOMaFHI/ITHOC II0JIC. 9J'IeKTp0MaFHI/ITHBIe BOJIHBI.

11

101 CBolicTBa 3J1IEKTPOMarHUTHBIX BOJIH
10.2 I[IIxana 51€KTPOMarHUTHBIX BOJIH
103 OnexTpoMarauTHas npupoja cera. CKOpOCTh CBeTa.
' BonHoBEbIE cBOlCTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3yueHue CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TeedoHa
dusnueckue SBICHUS B IPUPOAE: OHUOIOrMYECcKOoe
10.5 IEUCTBUE BUJIIMOTO, yIbTpaduoIETOBOrO 54
PEHTT€HOBCKOTO U3Ty4YEHUM
10.6 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11.1

JlyaeBas monens cBeta. MIcTOUHHMKYM cBETa

11.2

[IpssMonuHENHOE pacIIpOCTPAHEHNE CBETA

11.3

OTtpaxenue cBera. [Imockoe 3epkasio. 3aKOH OTpaKEHUS




TOUYKA !'pocm

cBeTa
114 IIpemomiienne cBera. 3aKOH MPEIIOMIICHUS —CBETa.
. ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xon tydent B 1uH3e
116 Onrtuyeckass cucrema ¢oroanmnapara, MHKPOCKONa M
' TeJecKona
117 I'maz xak onruyeckas cucrema. biauzopykocts u
' JTAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnekrp. OnbiTel HeloTOHA.
' CrnosxeHue crieKTpajibHbIX 1IBETOB. Jlucnepcust cBeTa
[TpakTuyeckue paboTHI:
#H##Par##HtccnienoBanue 3aBUCUMOCTH yria
OTpa’KEeHHsI CBETOBOTI'O JIyya OT YIJla MaJeHHUS.
#H#Par###l3yueHne  XapakTEpPUCTHK  H300paKCHHS
IIpeIMeTa B INIOCKOM 3€pKalle.
H#HHPar###ccnenoBanue 3aBUCHMOCTH yria
NPEJOMJIEHUSI CBETOBOIO Jyya OT YIJIla TaJeHus Ha
119 IpaHuLE «BO3JIyX — CTEKIION.
. #i#Par#t# lonyuenne  1M300pakeHUl € MMOMOIIBIO
COOMparoIIeH JTNH3HI.
#i#Par#Ht#Onpenenenne  (QOKyCHOTO pacCTOSHUS U
ONTUYECKOI CUITBI COOMpAIOIIEeH JTUH3BI.
#H#HHPart##ONbBITEl TIO pa3noxkeHuro Oeloro cBera B
CHEKTD.
HH#H#Par###ONBITHl 0 BOCIPUATHIO IBETa IPEIAMETOB
IIpU UX HAOIIOAEHUU Yepe3 LIBETOBbIE (PUITBTPHI
®dusnueckue sBIeHUS B npupoje: 3atMeHus ConHua u
11.10 JlyHbl, 11BETA TeJ, ONTHUYECKUE SBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 Texnuueckue YCTPOWCTBA: OYKH, [IEPUCKOIL,
' ¢doroanmnapar, ONTUYECKUE CBETOBObI
12 KBAHTOBLBGIE ABJIEHUA
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11 Oneitel Pezepdopna m mmaHeTapHas MOJENb aToMma.
' Mogens aroma bopa
129 Hcnyckanue W IOTJIOLIEHUE cBeTa aToMOM. KBaHTBI
' JIuneluaTeie CIEKTPBI
12.3 PanuoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
14 Crpoenune aromHoro sapa. HykmonHas Monenb
' aTOMHOTO sipa. M3oTonsl
15 PagnoaktuBHble npespamenus. Ilepuon momypacmana
' aTOMHBIX SI7IEP
126 SnepHble peakuyu. 3aKOHbI COXpPaHEHMs 3aps0BOIO U
' MacCOBOT0 YHUCEI
12.7 OHeprus CBsI3U aTOMHBIX sAziep. CBA3b MACChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vctounuku sHepruu
. ConHua u 3B€31
129 SlnepHas oHepretuka. JleHcTBHE — paJMOAaKTUBHBIX
' U3ITyYEHUH Ha )KUBbIE OPraHU3MbI
[IpakTueckue padbOTHI:
HaOntoneHue CIUIOIIHBIX W JIMHEMYaThIX CIIEKTPOB
U3ITy4YEHUs.
12.10
HccnenoBaHue TPEKOB: M3MEPEHHME JHEPTHU YaCTHIIBI
110 TOPMO3HOMY TyTH (110 (hoTOoTpadusim).
W3mepeHue paainoakTUBHOTO (poHa
dusznyeckre SBICHUS B TPUPOJE: E€CTECTBECHHBIN
pasvoaKTUBHBIN ¢oH, KOCMHUYECKHE TyuH,
12.11 paJi0aKTUBHOE U3JIyYEHHUE TPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE DPAJAMOAKTUBHBIX M3Iy4YCHHM HA OPraHu3M
4eJI0BEKa
1212 Texnuueckune YCTPOWCTBA: CIIEKTPOCKOII,
' VMHAVBUAYaAJIbHBIN 103UMETp, Kamepa Bunbcona
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IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOT'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBePsSIEMOro
TpeboBaHus

IIpoBepsiemble TpeGOBaHUS K NMPEAMETHBIM pe3y/bTaTaM
0a30B0Oro YPOBHsI OCBOCHHSI OCHOBHON 00pa30BaTe1bHOM
NpOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHose ®PT'OC

[lonumanue ponu  (GU3UKM B  HAYYHOM  KapTHHE  MHpa;
c(hOopMUPOBAHHOCTH 0A30BBIX MPECTABICHUNA O 3aKOHOMEPHOU CBSI3U
U II03HABAa€MOCTH SBJICHMM INPUPOJBI, O POJIU DKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyomeid ponu (GU3MKK B Pa3BUTHH
€CTeCTBEHHbIX HAyK, TEXHUKH M TEXHOJOTUH, 00 3SBOJIIOLUHU
(u3NYeCKUX 3HAHUM W UX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTMHE MHUpaA, O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHUE IMPOILIECCOB OKPY KAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHMsA O BUAAX Marepud (BEUIECTBO M IIOJIE), O IBIKCHHH Kak
croco0e CyI1ecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TeopUH
CTPOCHHSI BEIIECTBA, O (U3MUYECKON CYIIHOCTH SIBICHUH HPUPOJIBI
(MeXﬁHI/ILIeCKI/IX, TCIJIOBBIX, OJOJICKTPOMArouTHBIX U KBaHTOBI)IX);
YMEHHE Pa3InyaTth SBJICHHUS MO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBEC OIILITOB, ACMOHCTPUPYIOIHX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHHUC,
YMEHHE Paclio3HaBaTh MPOSBICHHE M3YYEeHHBIX (U3HMUECKHUX SBICHUH
B OKpyXKaromemM MHUpPC, BBIACIAA HX CYHCCTBCHHBIC CBOIiCTBa

(mpu3HAKH)

Brnagenne ocHOBaMM TOHSATHIHOIO ammapara M CHUMBOJIMYECKOTO
sI3pIKa (PU3UKH U WCIIOJIb30BAaHUE WX IS pelIeHHs Y4eOHBIX 3aj/1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tej, (U3MYECKUE SIBICHUA U

MIPOLIECCHI, UCTIONB3YS GyHIaMEHTAIBHBIE U YMITUPUYECKUE 3aKOHBI

YMeHune onmuchIBaTh HU3YYCHHBIC CBOMCTBA T€I U (I)I/ISI/I‘-IGCKI/IQ SIBJICHHA,

WCTIONB3YS (PU3UIECKHE BETUINHBI

Brnanenne ocHOBaMH METOJOB HAyYHOTO TIIO3HAHUS C Y4ETOM

coOuro/IeHHs paBUi 0€30MacHOro TpyJja: HabuoaeHHe (PU3NIECKUX
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SIBJICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh AKCIEPUMEHTATbHYIO YCTAaHOBKY
W3 JaHHOTrO Habopa 00OpyIOBaHUS MO MHCTPYKIMH, OMHUCHIBATH XOJI
OTIBITA U 3alHUCHIBATH €0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOIBI;
MPOBEJIEHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NUECKUX BEIUYNH:
YMCHUC IJIaHUPOBATH HU3MCpCHUA, CaMOCTOATEIIBHO CO6I/IpaTI>
SKCIIEPUMEHTAIbHYI0 YCTAHOBKY IO HWHCTPYKLHH, BBIYUCIATH
S3HAYCHUC BCJIMYWHBI W AHAJIM3UPOBATH IMOJTYYCHHBIC PC3YJIbTATHI C
YUYETOM 3aJaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPpOBCACHUC HECIIOXXHbBIX OKCIICPUMCHTAJIbHBIX HCCJIGIIOBaHPlﬁ;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY H
IIpOBOAUTD HUCCIICOOBAHUC 110 HUHCTPYKIHHU, OpeACTaBIATh
MOJIy4E€HHbIE 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, JEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIIEI0BaHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3mueckux  Mojeneit
(MarepuanbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, MOJEIU CTPOCHUS
6 ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHAs MOJEJb aTOMHOIO sipa) U YMEHHUE INPUMEHATh HUX UL

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMmenne oOBSCHATH (PU3MUECKUE MPOILECCHl U CBOKMCTBA TEN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallMdl IPaKTUKO-OPUEHTUPOBAHHOIO
7 XapakTepa, B YaCTHOCTH, BBIABIIITh IPUIMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yueHHbIE CBONCTBA (PU3NYECKUX

ﬂBJICHI/If/'I, (bI/IBI/I‘-IeCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemarth pacuéTHbie 3agaud (Ha 0Oaze 2 — 3 ypaBHEHHN),
UCTIONB3Ysl 3aKOHBI U (OPMYJIbL, CBSI3bIBAIOIIME  (PUUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATL KpPATKOC YCJIOBUC 3aauu,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIC, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMBIC IS €€ pelIeHUs], UCIOIb30BaTh CIPABOYHbBIC JaHHEIE,
MPOBOANUTH pPAacuéThl W OLEHUBATh PEATUCTHUYHOCTH MOJYyUYEHHOTO

3Ha4YeHUs1 (PU3NYECKON BEIMYUHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh

(bu3nyecKoil BeIMYMHBI, MOJTYYECHHON IPU PEIICHUH 3aauu
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VYMeHne XapakTepH30BaTh TPHHIUIMBI JEHCTBUS  TEXHHYECKHX
YCTPOMCTB, B TOM 4YHUCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX TPOIECCOB MO UX OMUCAHUIO, UCTIONB3YS 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoIuMble (QHU3HNUECKUE

3aKOHOMEPHOCTHU

10

YMeHue ucCnonp30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCEHEBHON KM3HM s oOecrieueHHss O€30MaCHOCTH  NpHU
oOpamieHun ¢ OBITOBBIMM ~ TpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXpPAHEHHUS 3JI0pOBbsi U  COOMIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKpYyXKaloIlel cpeae; MOHUMaHUE
HEOOXOUMOCTH TMPUMEHEHHs JOCTHKEHMA (UMK U TEXHOJIOTUH

AJIg palqMOHAaJIbHOT'O IMPUPOJ0IIOJIb30BaAHUS

11

OneIT moWcKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpMaLUH
(GU3N4EeCKOro CcojepKaHus C UCIOJIb30BaHUEM HH(OpPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
MOJy4YeHHOM MH(OpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHMKOB,  YMEHHE  HCIOJNb30BaThb  IPHU
BBIMOJIHEHUHM Y4eOHBIX 33JaHUN HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3NIECKOTO CONEpKAHMS, CIIPABOYHBIE MaTepHajbl, PECypChl CETH
WntepHer; BnaxeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
nH(pOpMalMd U3 OAHONW 3HAKOBOM CHUCTEMBI B JpPYIyIO; YMEHHUE
co3/laBaThb COOCTBEHHbIE IMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJBKUX UCTOYHHUKOB
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INNEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Koa IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 MEXAHUYECKUE ABJIEHUA
. Mexannuyeckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
OTHOCUTENBHOCTD JIBHIKECHUS
PaBHOoMepHOE U HepaBHOMepHOE JBHKeHHE. Cpeansisi ckopocTs. Dopmyna Jist
1.2 BBIYHMCIICHHS CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NpsAMONMHENHOE NBHKEHHE. 3aBUCUMOCTh KOOpPJAWMHATHI Tejla OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHHUS:
3 e 1
L3 x(f)=x,+vt
I'padmky 3aBHCHUMOCTH OT BPEMEHH [JIsi TPOCKIMH CKOPOCTH, TPOCKIIUU
NepeMenieHus, IyTH, KOOpPAMHATBl NPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBU>KEHUU
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B ClIy4ae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEWMHOTO IBUKEHHUS:
2
S(f)=v,, *f+ay* 5
@opmysbl 111 TPOCKUHUHM TEPEMEIICHUs, MPOEKIUHA CKOPOCTH M MPOCKIHH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIUHENHOM JABUKEHUU:
1.4 s.(D=v,. -t+a L,
: b T SR | - R
v (D)=v,y, +a,-t,
a. (1) =canst,
Uy, — v, =2a,s,
I'paduku 3aBHCUMOCTH OT BpeMEHH i NPOEKUUU YCKOPEHHUS, MPOCKIUU
CKOpPOCTH, TMPOEKIMH MEPEMEIICHUS, KOOPJIWHATHI MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUU
1.5 CBobonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJCHUE Tela IO
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BepTUKAIN (JBM)KCHUE Tella BHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH
3emnun). ['paduxm 3aBUCHMOCTH OT BpEeMEHH /IS TPOEKIUU YCKOPEHHUS,
MPOEKIIUM CKOPOCTH M KOOPJWHATHI TP CBOOOJHOM TAJEHUU Teja TI0

BEPTUKAIIU

CKopocTh pPaBHOMEPHOTO JBIJKEHHS Tella IO OKPYKHOCTH. HampapneHue
CKOpOCTH.

dopmyna g BBIYUCIECHUS CKOPOCTH 4Yepe3 paanyC OKPYKHOCTU U TEPHOJ
oOpareHus:

¥

)

T

LlenTpoctpemurensHoe yckopeHue. HampaBieHne UEHTPOCTPEMUTEIBHOTO

16 yckopenus. @opmyra sl BBIYUCIIEHUS YCKOPEHUS:
2
G 22 v
"R
®dopmya, cBSI3bIBAIONIAs IEPUOJ U YACTOTY OOpaleHHUS:
1
V==
T
Macca. ITnoTHOCTS BemecTBa. @opmyiia i BBIYUCICHUS TTIOTHOCTH
e m
1.7 V
1.8 Cuna — BektopHas ¢pusnueckas BennunHa. CliokeHHe CUIT
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10

COHaHpaBHCHHOCTL BCKTOPA YCKOPCHU: TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOLHCﬁ Ha

TECII0

1.11

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy=-Fy
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TpeHue nokos ¥ TpeHHUe CKoJibkeHust. DopMyna i1 BEIYMCICHUS MOIYJISI CHJIBI
TPEHUS CKOJIBKEHUS:
1.12 F_=u-N
p -}
Hedpopmanus Tena. Yopyrue u Heynpyrue jnedopmManuu. 3aKOH yHOpyroi
nedopmaruu (3axoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My - M4
F ] G % L—_‘"
R
1.14 Cuiia TshKecTd. Y CKOpeHHe CBOOOHOTO TaICHHMS.
dopmyna st BEIYUCICHUS CUITBI TSHKECTH BOJIM3H moBepxHOCcTH 3emin: F = mg.
JBrxenue manet Bokpyr CosHia. [lepBas kocMudeckasi CKOpOCTb.
HeBecomocTh 1 neperpysku
NwMmynbe Tena — BekTopHast Gu3NYecKas BeIHUNHA.
1.15 p=mo
Nmnynbe cuctemsl Ten. M3menenne umiyiabca. UMmysnbe cuiisl
3aKOH COXpaHEHHMS UMITYJIbCA JIJIsi 3aMKHYTOM CUCTEMBI TEJI:
1.16 D=nyy; +1, L, =const
PeakTuBHOE IBUKCHUE
Mexannueckas pabota. @opmyna asisi BEIUUCICHUS paOOThI CHITBL:
A=Fscosa
1.17 Mexannueckass MOIITHOCTD:
T J‘i
N=Z=
1§
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1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus. d)opMyJIa JUIA BBIYUCJIICHU A

KHHETUYECKOMH OHEpPTHUHU:

-

o

E;

Teopema o knHeTHUECKOU SHeprun. Popmysa A1 BBIYUCIEHUS TOTEHIIMAIBHON
SHEPIUHU Tela, IMOJHATOrO

Hax 3eMuéi:

E, =mgh

1.19

MexaHuveckasi SHEpPIrus:
E=E;.+E &

3aKOH COXpaHEHMsI MEXaHNYeCKOoU 3Heprun. @opmyia ajs 3aKOHA COXPaHEHUs
MEXaHUUYECKOM SHEprur B OTCYTCTBHE CHJI TpeHUs: £ = const.

[IpeBpamnieHue MEXaHM4YECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. MomeHnT cuiisl: M - Fl.

VYcnoBue paBHOBECUS pblyara:
M +M, +..=0
[ToaBmxHBIN 1 HeTTOABYKHBIN O510KK. KIIJ] MpocThIx MEXaHU3MOB,

n= Anonesan
‘%rpaqemﬂ

1.21

JlaBienue TBEpIOTO TEIIA.
®opMyna 115 BBIYUCIICHHS 1aBJICHUs TBEPIOTO Tena:

¥
p_hsf'

JlaBnenue raza. ATMocdepHOe 1aBleHUE.
IM'mapocTaTudeckoe naBiieHHE BHYTPU KUAKOCTH.

d)opMyna JJI1 BBIYUCIICHUSA JaBJICHUA BHYTPH JKUJIKOCTHU:
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P=pgh+Dm,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JEHMCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23
Fam =PgV
VYcnosue niaBanus tena. [InaBanue cyaoB U BO3ayXOIJIaBaHUE
Mexanuueckue KosneOaHus. AMIUIMTYJA, TEpUOJ W 4YacToTa KoJeOaHMA.
124 dopmyiia, CBSI3bIBAIOLIAs YACTOTY M NIEPUOJ KOJIeOaHUI:
v = l
T
{95 Marematnueckuil M NpPYXUHHBIM MasTHUKH. [IpeBpamienue sHeprum Ipu
' K0JIeOATeIbHOM JIBM)KEHUHU
1.26 3aryxaromue konebanus. Beinyxennsie konebanus. Pezonanc
Mexannuecknue BONHBL. [IpomonbHble W nonepedHble BOJHBL JIJIMHA BOJHBI U
CKOPOCTb PacIpOCTPAHEHUS BOJIHBIL:
1.27
A=v-T
128 3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIE
‘ IBYyX cpell. IHppa3Byk U yIbTpa3ByK
IIpaxmuueckue pabomoi
W3mepenue cpenHell INIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
NPYXUAHBL, KOA((UIIMEHTAa TPEHUS CKOJBXKCHHS; paOOTHl CHIIBI TPEHUS, CHIIBI
yHOPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHUs Opycka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu JBUKEHHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
199 nepuoja KoyieOaHMH MaTeMaTH4YeCKOro MasTHHKA; YacTOThl U IEpHoja
‘ Kosie0aHUI NpPY>KMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO Ha phlyar;
paboThl CWJIBI YNPYrOoCTH IMpPH HNOABEME Tpy3a C IOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH IPU MOJBEME Ipy3a C MOMOLIBIO MOJBUKHOTO
OIoKa.
HccnenoBanne 3aBUCHMOCTH apXMMEJIOBOM CHJIbI OT 00BbEMa MOrpyKEHHOMN
YacTH TeJIa ¥ OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI
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OT MAaccChl TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JaBJI€HUS U OT
po/a MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopManuu MpY>KUHBL, yCKOpeHUs: Opycka OT yria HakJIOHAa HamlpaBIsIOLIEH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasSTHHKA OT JJIMHBI HUTH, MEPHOAA
KoJe0aHUI MPYXUHHOTO MasTHUKA OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCJICIOBAaHNE HE3aBHCHMOCTH IEpHOJa KOJICOAHW HUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka yciioBHsl paBHOBECHS phlyara

1.30

Qusuueckue A6neHus 6 npupode: TPUMEPHl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOU NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U
TEXHUKE, TNPWIMBBL W OTIUBBI, JBIKeHHEe Iu1aHeT COJIHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PblYaru B TEJI€ YEJIOBEKA, BINSHUE
aTMoc(epHOro JaBieHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, celicMHu4YecKue BOJIHBI, YHaMH, 3X0

1.31

Texnuueckue ycmpoucmea: CHUUIOMETP, NAaTYUKU IOJOXKEHUS, PACCTOSHUS U
YCKOPEHHS, ITUHAMOMETp, TOIIAITHUKN, PAKETbl, pblUar, TOABIKHBIA H
HETOABIKHBIA OJOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE MEXAHU3MbI B OBITY,
cool1naronmecss cocybl, yCTPOMCTBO BOAONPOBOAA, THUAPABIMYECKHH Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBONH HAcOC, apeoMeTp, 3XOJIOT,

UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJIOXKEHUSI  MOJICKYJISIPHO-KMHETUYECKOW  TEOPUH  CTPOCHHUS
BemecTBa. Mojenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIeCTBa.

Kpucrannuueckue u amopdHbIe Tena

2.2

I[BI/I)KCHI/IC JyaCTull, BCHICCTBA. CBs3b CKOpOCTH  JBUKCHHA YacTul C

TeMriepaTypoi. bpoyHoBckoe nBmwkenne, muddys3us

2.3

CMauuBanue u KalmUJIJIIPHBIC ABJICHUA

24

TennoBoe paclIMpeHne U CKaThe

2.5

TernnoBoe paBHOBECHE

2.6

Buyrpennsas sHeprus. Pabora u Termonepenaya Kak CHocoObl M3MEHEHHS

BHYTpPEHHEN 3Hepruu

2.7

BI/II[I)I TCIIoNEpeaaqYn: TCIJIOMPOBOJHOCTE, KOHBCKIMA, U3JIYUCHUC

2.8

HarpeBanne wu oxnaxzaenue Ten. KoiauuecTBO  TEIIIOTHI. Y enbHas
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TEIUIOEMKOCTD:

O=cm(t,—t,)

2.9

3aKOH COXpaHEHHs] PHEPIMM B TEIIOBBIX IMpoOIleccax. YpaBHEHUE TEIIOBOTO

OasaHca:

0 +0, +..=0

2.10

Ucnapenue u koHueHcanud. l3MeHeHHEe BHYTPEHHEH SHEpPrud B Mpolecce
HUCIIapCHHUAd W KOHACHCAIUU. Kunenune KUIOKOCTH. VI[CHBHaSI TCILIIOTa

napooOpazoBanus: L = O/m

2.11

Bnaxxnocts BO3yXa

2.12

[lnaBnenne u kpucraumzanus. V3MeHeHHe BHYTpPEHHEH OJHEpPruHM IpHU

IJIaBJICHUU U KpUCTAJIJIM3allH. YV aenpHas TeI0Ta MIaBICHUS

2.13

BHYTpeHHHH 3Hepr1/15{ Cr OpaHI/I}I TOIlJIBA. YJICJ'H:Ha}I TCIJI0Ta CPOpaHI/ISI TOIlJINBA.
q=Q/m

2.14

[TpunIumEl paboTh! TerioBbx apurareneid. KIIJ[ TermmoBoro npurarens

2.15

Ipaxmuueckue pabomuol

H3mepenne yneinbHON TEMIOEMKOCTH METAJUIMYECKOrO LUIMHApPA; KOJIUYECTBa
TEIJIOTHI, TOJIYYCHHOTO BOJAOW KOMHATHOM TeMImepaTrypbl (PUKCUPOBAHHOM
Maccbl, B KOTOPYIO OIyIIEH HArpeThlid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/IAaHHOT'O HAarpeThIM LMJIMHIPOM, MOCIE OIMYCKAaHHUsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHON BIIAXKHOCTU BO3[yXa; VYACIbHOW TEIIOTHI
IiaBieHuss Jbpaa. lcciaenoBaHwe HM3MEHEHHsS TEMIIEpaTypbl BOJABI  NPH
Pa3IUYHBIX YCJIOBHSIX; SIBICHHUS TEIUIOO0OMEHAa NP CMEIIMBAHWUW XOJIOJHON W

ropsiueii BObI; IpoIiecca HCrapeHust

2.16

Duszuveckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KAIIHUJIISAPHBIC

SABJICHUA B HNPUPOAC, KPUCTAJJIBI B IMPUPOAC, HN3ITYUCHUC CO.TIHI_Ia, 3aMCpP3aHnC
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BO/1I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa
Texnuueckue ycmpouicmea: KanWLISAPbl, IPUMEPBI HUCIIOIb30BAHNS KPUCTAIIOB,

517 KUJKOCTHBIM TEPMOMETp, AaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEh BHYTPEHHETO
CropaHus

3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onektpusanus Ten. /[Ba Buia 31eKTpUYEeCKUX 3apsiioB

3.2 BzaumopeiictBue 3apsokeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTro 3apsiia

14 Onektpuyeckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro mosid. [lpuHnmn
CYHEPIIO3UINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenn osnexktpuueckux 3apsgoB. [leficTBUE 3IEKTPUYECKOTO TMOJs Ha
AJIEKTPUYECKUE 3apsabl. [[pOBOTHUKY U JTUIIICKTPUKU
[TocTostHHBIN nekTpudecKkuil TOK. JlecTBuUs anekTpuueckoro Toka. Cuiia Toka.
Hanpsxenue.

3.6 I=q/t, U=A4/4
DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:

3.7 R =pl/S

33 3akon Oma jj1g yyacTka anekrpuaeckout nenu: / = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOAHUKOB:

N g A o WY o A B B
I]. :I - L‘ :[)1 T "}. R—Rl 'Z_R’y
3.9 [TapannensHOE coelMHEHHE TPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=]+I;R=2

CwMmenianHble COeAMHEHUS! TPOBOJHUKOB

3.10 Pabota u MmomHOCTh 251ekTprueckoro Toka. 4 = Ult, P = Ul
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3akoH [[xoyns — Jlenna:
g
3.11 QO=I"-R-t
312 OnbiT Opcrena. MarHuTHOe TMoJie MOPSIMOTO MPOBOJHUKA € TOKOM. JluHHMM
' MarHUTHOW MHIYKIIHH
313 MarauTHOE T1I0JIE TOCTOSHHOTO MarHmTa. BsamMojeicTBHEe ITOCTOSHHBIX
' MarHHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel Papajes. SABneHue s5ekTpoMarauTHOM nHayKIuu. [IpaBuio Jlenma
Ilpaxmuueckue pabomuol
WN3mepenne  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOMIETO B IPOBOJIHUKE
316 (pe3ucTophbl, TaMITOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH
' CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIANA €ro MOMEPEYHOr0 CEUCHUS U
YACIBHOTO COMTPOTHUBIICHHUS.
[IpoBepka npaBuia Juisi SAEKTPUUYECKOTO HANPSHKEHUS MPU MOCIIEI0BATEILHOM
COCIMHCHUH TPOBOJHHUKOB; TPABWIA JIA CHJIBl JJIGKTPUUECKOTO TOKa TIpH
napajuieJIbHOM CO€IMHEHUU TPOBOIHUKOB (PE3UCTOPHI U JTAMIIOYKA)
Qusuueckue sA61eHUs 8 Npupolde: SIEKTPUUECKHUE SBJICHHUS B arMmocdepe,
3.17 3JIEKTPUIECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE TMOJI€ 3€MJIH, Ipeid MOFOCOB,
POJIb MATHUTHOTO TOJISL 17151 "KU3HU Ha 3eMJle, MOISIPHOE CUSHUE
Texnuueckue ycmpoucmea: 5>IEKTPOCKOI, aMIEpPMETpP, BOJBTMETP, PEOCTaT,
CYETUMK  DJEKTPUYECKON  HDHEPTrUu,  DJIEKTPOOCBETUTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTeNIbHbIE ANEKTPOIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEAOXPAHUTENINA, JJICKTPOMATHUT, JJIEKTPOJBHUTaTelh IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJIeKTpOMarHuTHbHIE BOJHEI. [1IKkasa 3JeKTpOMarHuTHBIX BOJH
3.20 JlyueBast mozenb cera. [IpsmonnHeliHOE paciipoCcTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus cBera. [mockoe 3epkaio
3.22 [Ipenomnenue cBeta. 3aKOH PEIOMIICHHUS CBETA
3.23 JHucnepcus ceera
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304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHMe JMH3bl. OnTUyeckas cuia
. muH3el: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. OnTudeckue mprudopbI
Ipaxmuyeckue pabomuol
#HiHtPar#H##13MepeHne ONTHUYECKON CHiIbl coOuparomeld JuH3bI; (OKYCHOTO
paccTosiHusl coOuparoieit JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeaMeTa U
M300paKeHMsI, KOTAa MPEAMET PaACIOIOKEH B JIBOMHOM (POKYyCeE), MOKa3aTels
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par### ccnenoBanne cBOMCTBA M300paXKEHUsI, MOJYYEHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, W3MEHEHHUs (OKYCHOTO DPACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJOMJICHUs CBETOBOTO Jydya OT yIJia IMaJIeHus Ha
TPAHUIIE «BO3IYX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHsel, 1Bera Ten,
' ONTHYECKHUE ABJICHHS B aTMOcdepe (1iBeT Heba, pedpakiius, paayra, MEPax)
398 Texnuyeckue ycmpoticmeéa: OYKH, TIEPHCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBLIE ABJIEHUA
41 PamnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nyueHus. Peakiun ansda-u Oeta-
' pacnana
4.2 OmnsiTel Pe3epdopaa o paccesnuto anbda-yactui. [InanerapHas moaens atoma
4.3 CoctaB aTroMHOTrO0 sifipa. M30Tomnbl
4.4 [lepuon monypacnana aTOMHBIX sIAEP
4.5 SnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsiJ0BOTO U MACCOBOTO YHCEI
Qusuueckue sA61eHuUs 6 npupode. €CTECTBEHHBIH pPaTUOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4Yd, pPaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
NeiicTBUE paJMOAaKTUBHBIX U3JTyY€HUN Ha OPraHu3M YelloBeKa
47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYAJIBHBIN TO3UMETpP, KaMmepa
' Bunbcona, sinepHas 3HepreTuka
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

» Gusuka, 7 knacc/ [lepeimkun A.B., O611ecTBO ¢ OTpaHUUYECHHOM
OTBETCTBEHHOCTHIO «31aTenbCTBO «IK3aMEH

» dusuka, 8 knacc/ [lepeimkua A.B., OG11ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obmectBo «3naTenscTBO
«IIpocsemenue»

» ®usuka, 9 xknace/ [epsimkun A.B., ['yrHuk E.M., O61mecTBo ¢ orpaHU4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe oduiectBo «M3aaTenscTBO

«IIpocseienue»

METOANUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

7 KITACC

1. Pabouas nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pazoBaHusi. Pusuka. 7 — 9 Kjaaccel
(aBTopsl: A.B.Ilepsiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. llepormkun A.B. @usuka. 7 kinacc. Y4ueOHUK 17151 00111e00pa3oBaTebHBIX
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yupexaeauii. M.: [Ipoda. 2011

5. Jlykammmk B.U. COopHHK BOnpOoCcoB u 3am1a4 no ¢usuke. 7-9 ki — M.
[Ipocsemenue, 2010. —192c.

8 KJIIACC

1. PaGouas nporpamma. @usnka. 7 — 9kinaccol: yueOHO-METOIUYECKOTO MOCOOUs
/coct.TuxonoBaE.H. — 2-e u3n., crepeorun. —-M.: [Ipoda,2013. — 398, (2)

2. I[IporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. usnka. 7 — 9 KIaccel
(aBTopsl: A.B.Ilepeikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BLIOPAHHBIM YUYCOHUKOM:

4. Tlepoimikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa3oBaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.U. COopHHK BOnpocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.
IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ uznanue - M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padboThl. KoHTposbHBIE
3aganus. —Caparos: Jluueit, 2014.

8. «KontponsHo-u3mepurenbubie Mmatepuanbl. Gusuka. 7 knace/Coct. H.A.
3opuH. — 2-¢ u3j., nepepad. — M.: BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xnacc: yaeOHO-MeToaudeckoe mocooue/ A.E. MapoH.-
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M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileprimkua ®usuka-8xi 2017 M. JIpoda

11.H.B. ®unonosuu Metoauueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. dpoda

13.B.B. lllaxmartosa ,O.P. lllepep duarnoctuueckue padotsl -8 kiacc 2016 M.
HApoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopank Bompocos u 3amau

2015 M. JIpoda

9 KIIACC

1. PaGouast mporpamma. @usnka. 7 — 9xkiacchl: yueOHO-METOUIECKOTO TOCOOUS
/coct.Tuxonora E.H. — 2-e u3n., crepeorun. -M.: Ipoda,2013. — 398, (2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pazoBanusi. Puzuka. 7 — 9 Kiaccel
(aBTopsl: A.B.Ilepsiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. llepormkun A.B. @usuka. 7 kinacc. Y4ueOHUK 17151 00111e00pa3oBaTebHBIX
yapexaeauii. M.: [lpoda. 2011

5. Jlykamuk B.1. Co0opHUK BOIIPOCOB U 3a/a4 1o ¢uszuke. 7-9 ki. — M.:

[Ipocsemenne, 2010. —192c.
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6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEILHBIE M1 KOHTPOJIbHBIE
pabotsl. —5-¢ uzganue - M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padboThl. KoOHTpobHBIE
3aganus. —Caparos: Jlunei, 2014.

8. «KoHTponsHO-u3MepuTenbHble MaTepuanbl. Pusuka. 7 kiacce/Coct. H.U.
3opuH. — 2-¢ u3., nepepad. — M.: BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToandeckoe mocooue/ A.E. Mapon -

M.: lpoda, 2011.- 123c.:

KonTtpoabHbIe U caMocTosiTeNbHBIE pa0oTHI 110 U3uKe. 9 Kilacc: K y4eOHUKY
A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 kmace» / O.U. 'pomuena. — M.:

Uz narenscTBO «IK3ameny, 2014.

Tectol mo ¢usuke. 9 knace: k yaueOnuky A.B. Ileppimkuna, E.M. I'yTHuk
«Dusuka

9 knaccy» / O.H. I'pomueBa. — M.: M3znarenbcTBo «IK3ameny, 2010.

®dwusnka. 9 kmacc. TemaTnueckue TECTOBBIC 3aJaHUs IS TOAroToBKM K A, /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — fpocnasis: OO0 «Axkanemus

paszButus», 2014.
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HUPPOBBIE OBbPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
NHTEPHET

7 KIIACC

1. bubnuoreka — Bcé o npeamery «duzukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX PECYpCcoB. — Pexxum
nocrtyma: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TEMaM;
HarJIgIHbIe TocoOus K ypokam. — Pexum gocryna: http://class-fizika.narod.ru
5. Lludposeie 0OpazoBaTenbHbIE pecypchl. — Pexxum goctyma:
http://www.openclass.ru

6. DnexkTpoHHbIC YueOHUKH 110 du3uke. — Pexxum nocryma: http://www.fizika.ru
8 KJIACC

1. bubnuoteka — Bc€ no npeamerty «dusuka». — Pexxum noctymna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum fgocryna: http://fizika-class.narod.ru

3. Enunas komneknus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Peskum
noctyma: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKU MO TeMaM; TECTHI IO TEMaM;

HarJasAHbIe TocoOus K ypokaM. — Pexxum poctyna: http://class-fizika.narod.ru
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5. lludpossie 0OpazoBaTeNbHBIC PECYPCHI. — Pexum goctyna:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
9 KJIIACC

1. BuneoonsIThl Ha ypokax. — Pesxxum mocrtyna: http://fizika-class.narod.ru

2. Enunas kosutekmus mudpoBBIX 00pa30BaTeIbHBIX PeCypcoB. — Pexum
noctyma: http://school- collection.edu.ru

3. NHTepecHbIe MaTepuaibl K ypokaM (GU3UKHU MO TEMaM; TECTHI 10 TeMaM;
HarJIAIHbIe TOocoOMs K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

4. Iludposbie oOpazoBaTeIbHbBIE PeCypChl. — PexuM qocTymna:
http://www.openclass.ru

5. DnexktpoHHbIe yueOHUKH 10 pusuke. — Pexxum nocryna: http:// www.fizika.ru
6. ducranmumonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHII Ki1acc.
CeteBoe obpa3zoBaTeapHOE coobmiecTBo. http://www.openclass.ru/node/109715
7. Enunas xomiekuus HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi LHEHTP MHDOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UutepueTt ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cents6ps» maTepuainsl o pusuke. http://archive.1september.ru/fiz

11. Arumanuu pusudeckux o0beKTOB. http://physics.nad.ru/
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12. XKXuBas pusuka: oOydaroniasi mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru
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