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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs COCTABIICHA HA
OCHOBE TIOJIO)KEHU W TpeOoBaHUN K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOI 00Opa3oBarenpHOI mporpammel, npeacraBieHHbx B PI'OC OO0, a takxke ¢
yaétoM (enepanpHON pabouelt mporpaMmbl BocnuTanus u KoHienmmu npenomaBaHus
yueOHOoro npeamera « Pu3nkay.

ConepxaHnue mporpaMMbl 1o  (GU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOUN IPaMOTHOCTH 00YYAIOIIUXCSl U OpraHU3aIMI0 U3ydeHus (PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme no pu3uke yauThIBalOTCS BO3MOXHOCTH y4eOHOTO
npeaMera B peanuzanuu TpedoBaHuii ®I'OC OOO K mIaHUPYEeMbIM JIMYHOCTHBIM U
METalpeMETHbIM  pe3yJbTaTaM OOy4YeHHs, a TakKe MEXKIPEAMETHBIE CBS3H
€CTECTBEHHO-HAYYHbIX YUE€OHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHuUs.

[Iporpamma no (u3uke ycTaHABIMBAET pACIpElEieHHEe y4eOHOro Marepuana Io
rojaM o0yudeHus (Mo Kiaccam), IpeagaraeT IpUMEPHYIO MOCIEA0BaTENbHOCTh U3YUEHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE PAa3BUTUS MPEAMETHOTO COJAEPKAHMS M YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCS.

[IporpamMma no ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMsbl 0 Y4€OHOMY MPEIMETY.

®uznka SABISETCS CUCTEMOOOPA3yIOIUM Il €CTECTBEHHO-HAyYHbIX Y4EOHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUECKHUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHEH, OMoIoTHel, acTpoHOMUEH U (PU3UIEeCcKOM reorpadueii, BHOCUT BKJIa
B E€CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, NPEAOCTaBIseT Haubosiee siCHble 0Opa3Ibl
MPUMEHEHUs Hay4HOr0 METOJIa MO3HAHMS, TO €CTh Croco0a MOIy4YeHHUs JTOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 TaBHBIX 3ajad  (u3Myeckoro oOpa3oBaHHS B CTPYKType OOIIero
o0Opa3oBaHMsI COCTOUT B ((OPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IrpaMOTHOCTH U UHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE NpeArosaraeT OBIAJEHUE CIEeAYIOLUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYUHbIE JOKA3aTEIbCTBA JIS
MOJIy4E€HUS BBIBOJIOB.

[enu nzydenns GpuU3NKU HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHuUs ONPEICTICHBI B
Konnenmmmu mnpenogaBanus ydeObHoro mpenMera «®Pusnkay B 00pa30BaTEIbHBIX
OpraHu3auax Pocculickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
oOieo0OpazoBarenbHble  MpOrpaMMbl,  yTBEpKIEHHOM  pemienueM  Koimeruu
MunuctepcTBa npocerienus Poccuiickoit denepanuu (mpotokost ot 3 aekadbpst 2019 r.
No TTK-4BH).



e usyyenus pusuxu:

NpUOOpETEeHNE MHTEPEca U CTPEMJICHHUS OOYYalolUXCsd K HAYYHOMY H3YUYCHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJE MO3HAaHHA U (popMHpOBaHUE
UCCIIEI0BATEIBLCKOIO OTHOWIECHUS K OKPY KalOLUM SIBJICHUSIM;

GopMupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yiabTaTa HM3y4eHHUS OCHOB
CTpOCHHS MaTepuH U (yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(opMupoOBaHHE NPEACTaBICHUH O poiu (GU3MKH Uil Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEACTABICHUI O BO3MOXKHBIX cepax Oyayiel npodeccrnoHalbHOM
TSI TeNIbHOCTH, CBSI3aHHOU ¢ (PU3UKOI1, TOArOTOBKA K JajdbHEiIeMy 00yueHHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre 3TUX Iefied mporpaMmbl 1Mo (U3MKEe HAa YPOBHE OCHOBHOI'O OOIIIETO
o0Opa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMINUX 3a1a4:

MPUOOpPETEHUE 3HAHUM O JUCKPETHOM CTPOEHUU BEILECTBA, O MEXAHUYECKUX,
TETJIOBBIX, JICKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MPUOOPETECHUE YMEHUM ONMUCHIBATh U OOBACHATH (PUIMYECKUE SBJICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEUICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIOJIb30BAHUEM
bu3nYecKrX MoJIeNel, TBOPUYECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHH HAOMIOAATh MPUPOJIHBIC SBJICHUS W BBINOJIHATH OIBITHI,
nabopaTopHbIe pabOThI M SKCIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C UCTIOIb30BAHUEM
U3MEpPUTETHHBIX TPUOOPOB;

OCBOEHHE IPUEMOB paboThI ¢ HHDOpPMaLHEeH GU3NIESCKOTO COJIeP KA, BKITFOYast
MH(POpPMAITUIO O COBPEMEHHBIX JOCTH)XEHUSAX (PU3UKHU, aHAIU3 U KPUTHUUYECKOE
OlLICHMBaHUE UH(OpMAIIIH;

3HAKOMCTBO €O cdepamMu Tpo(ecCHOHANBLHON NESITEIbHOCTH, CBSI3AHHBIMU C
(GU3NKON, U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JIOCTHKEHUSIX
(u3HUECcKOl HayKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETo

oOpa3zoBaHus 0OTBOUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0), B 8 Kiacce
— 68 uacoB (2 uwaca B Hegemo), B 9 wmacce — 102 uaca (3 waca B Hememo).

[Ipennaraemelil B mporpamme 1o (u3mnke rnepeyeHs J1adopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHIATeNIbHBIN XapaKkTep, yUuTeb JeIaeT BEIOOp MpOoBeAeHHs Ja00PaTOPHBIX
paboOT M OMBITOB C Yy4ETOM HMHAMWBHUIYATbHBIX OCOOCHHOCTEH OOy4aroluxcs, CIUCKa
HKCIIEPUMEHTAJIbHBIX 3aJJaHul, MpelaracMbIX B paMKax OCHOBHOT'O I'OCYAapCTBEHHOTO
AK3aMeHa 1o (Pu3MKe.



COILEPKXAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®u3zuka — Hayka o mpupone. SBneHus npupoisl. DUNYECKUE SBIICHHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuyuHBL. V3Mepenue Quiznueckux BenuuuH. Duznyeckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak ¢usuka u Jgpyrue ecCTECTBEHHbIE HAayKd H3ydaloT MPHUPOIY.
EcTecTBeHHO-HAy4YHBI METOJ TO3HAHUA: HAOJIOJCHHE, TOCTAaHOBKAa HAay4YHOIO
BOIIPOCA, BBIIBMXKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBJICHHUN C OMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, YJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usndeckue nNpuOOPHl U TpoLEaypa MPSMBIX HW3MEPEHHM aHAOTOBBIM U

U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHre UEHbI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.
2. H3mepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TENA.
4. OmnpeneneHue pa3sMepoB MaJbIX TEIl.
5. M3MepeHnue TeMiiepaTypbl IpH HOMOUIH KUAKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIepaTyphl.

6. IIpoBeneHnue wucciaenoBaHUS IO NPOBEPKE THUIOTE3bI: JAJbHOCTH IOJIETA
IIapuKa, MYHUIEHHOIO0 TOPU30HTAJIBbHO, TeM Ooublle, YeM OO0Jjblle BbICOTA
ITyCKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIeCTBA.

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrxkenue yactul BemiectBa. CBfA3b CKOPOCTH JABWKEHHMS YacTUL[ C
temnepaTtypoil. bpoyHoBckoe paBwkenue, auddysus. BzaumopeiicTBue YacTuil
BEILIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX
(kpuctamnuyecknx) Teda. B3auMOCBsSI3b MEXIy CBONCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

1. HaOmonenne OpOyHOBCKOTO TBUKEHHUS.

2. HaGmonenue nuddysun.



3. HaOmronenue siBnenuii, 0ObICHIIONUXCS MPUTSHKCHUEM W OTTAJIKMBAHUEM
YaCTHI] BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.
Mexannueckoe JBWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsii CKOpOCTb IIPU HEPAaBHOMEPHOM JBHKEHMH. Pacyér mytu wu
BPEMEHHU JIBUKECHUS.
SIBneHnue wHepuMU. 3aKOH WHEpUUH. B3aumonelcTBHEe Tl Kak NpHYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Teda. [ImoTHOCTh
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.
Cuita kak XapakTepucTUKa B3aumoiecTBys Tei. Cuna yrnpyroctu u 3ako ['yka.
N3mepenune cuibl C MMOMOIIBIO THHAMOMETpPA. SIBICHUE TATOTEHUS U CUJIA TSIKECTH.
Cuna TspkecTH Ha Apyrux Iuiadetax. Bec tema. Heeecomocts. CrnokeHue cui,
HaIIpaBJICHHBIX 0 OAHOM IpsMou. PaBHoxencTByromas cuil. Cuna tpeHus. Tpenue
CKOJIBKEHHUSI U TPEHUE NOKOsA. TpeHue B IpUPOJI€ U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHUYeCKOTo ABMKEHUS Tela.
2. H3mepeHune CKOpOCTH NPSMOJMHENHOTO IBUKECHUSL.
3. HaOmronenue siBleHUs UHEPIUU.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxkeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOrO JBMKEHUS (IIapyKa B YKUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmpegneneHne cpeaHEd CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa [0
HAKJIOHHOM TIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPOTO Tea.

4. OmBITHI, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh pacTshKkeHus (aedopmarivin)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT BEca
TeJla U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenue. CriocoObl YMEHBINIEHUS W yBEJIWYCHUS NaBieHUs. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHsI ra3a OT oOBEMa, Temmeparyphl. llepemada naBneHus
TBEPABIMU TEJIAMH, XKUJIKOCTAMU U razamu. 3akoH llackansa. IIneBmatmueckue



MalIMHbl. 3aBUCHUMOCTh JAaBJICHUS >KUJIKOCTH OT I[IyOMHBI. ['HMapocTraTudeckuit
napajokc. Coobmatromuecs: cocyasl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpUYHHBI CYIIECTBOBAHMS
BO3AylHOW o6onouku 3emnu. OmnbiT Toppuuemnu. H3mepeHue atmochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIrO JaBJIECHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuGops! 15 U3MEpeHuss aTMOCPEPHOTO JTaBICHUSI.

JlelicTBUE KXUIAKOCTH M ra3a Ha MOIPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTB JIABJICHHS ra3a OT TEMIEPATYPBHI.

[lepenaya naBiaeHus KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBneHue nencTBus aTMOC(EPHOTO aBICHMUS.

3aBUCHUMOCTD BBITAIKUBAIOIIECH CHIIbI OT 00bEMa NOTPYKEHHON YaCTH TeNa U

o v A~ w N e

TUIOTHOCTH KUJKOCTH.
PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.
8. YCIIOBHE IUIaBaHUs TeJ: IJIABaHUE WIM NOTPYKEHHUE TeJl B 3aBUCUMOCTHU OT
COOTHOUIEHHS IIJIOTHOCTEU TeJa U KUIAKOCTH.
Jlabopamopnwie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOTpyKEHHOU B
YKUAJIKOCTb YaCTH Tea.
2. OmnpenesieHNE BbITAIKHABAIOIIEH CUIIbI, IEVCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B JKUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOUICH CUJIIbI, IEUCTBYIOIIEH HA TEJO B
KHUJIKOCTH, OT MACCHI TeJa.
4. OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJO B KHAKOCTHU, OT 00BEMA MOTPYKEHHOU B KHUIKOCTh
YacTH Teja U OT TJIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JOAKHU U ONPEICIICHUE
€€ rpy30n0AbEMHOCTH.
Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPIrus.
Mexanudeckas pabota. MOIIHOCTb.
[IpocTeie MexaHU3MBI: pblUar, OJOK, HaKJIOHHas IIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [I[pumeHeHure npaBuia paBHOBECHsI pblyara K 0J0Ky. «30JI0TOe
npaBuio» mexanuku. KITJ[ mpocTteix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY U

N

TEXHUKE.

Mexannueckass dHeprus. KuHeTndeckas W INOTEHUMAIbHAs  DHEPIUs.
IIpeBpaiienrie 0JHOTO BHJIA MEXAHMYECKOM DHEPTUM B IPYrod. 3aKOH COXPAHEHUS
DHEPIrUU B MEXAHUKE.



Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS! IPU PABHOMEPHOM JBUKEHUU Teja 1O
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.
N3mepenne KII/] HakKIOHHON IUTOCKOCTH.
N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTHUU.

8 KUIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KUHETUYECKOM TEOPUH  CTPOCHUS
BellecTBa. Macca M pa3Mepbl arOMOB M MOJIEKYJI. OINBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopaenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHUM — BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. OObsSICHEHHWE CBOMCTB Ta30B, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUU MOJICKYJISPHO--KUHETUYECKOW TEOPHH.
CmaumBaHKe U KalWUISIPHBIE SIBJICHUS. TEmIoBOe pacliupeHne U CKaTHE.

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEILIOBOTO IBUKECHUS YACTHII.
Buytpennsis sneprus. CnocoObl 3MEHEHHS BHYTPEHHEW SHEPrUu: TeIionepeiaya u
coBepiieHue paboTel. Buubl Temmonepenayu: TETIONPOBOIHOCTh, KOHBEKIIUA,
W3JIy4YCHHUE.

KonuyectBo TemnoTsl. YienbHass TEMIOEMKOCTh BellecTBa. [ermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TEIIOBOTO OanaHca. [naBineHue u oTBepieBaHue
KPUCTAJUIMYECKUX BEIIECTB. YelibHas TeruioTa IuiaBieHus. I[lapooOpasoBanue u
koHneHcamus. Mcmapenne. Kumnenue. VYaenpHas TermjioTa mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuuner padotel TeroBbix nBurareneil KIIJ rtemmoBoro aBuratens.
TerutoBble IBUTaTENIN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCaAX.

JHemoncmpauyuu.

1. HabmroneHnue 6poyHOBCKOTO ABUKCHHUS.

2. HaGmonenue nuddysun.

3. HaOGnmrogenue sBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUH.

4. HabmroneHue TeraoBOro pacuiupeHus Tell.

5. M3MmeHeHue pnaBieHus raza MpU U3MEHEHWHW OObEMa U HArpeBaHUU WJIU

OXJIQKJICHUH.



6. IlpaBuna usmepeHus TemMIepaTypsbl.

7. Bugel Tennonepenaymu.

8. OxuaxaeHue mpu COBEPIICHUN paObOTHI.

9. HarpeBanue nipu coBepiiieHuU pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabnrogeHne KuTmeHusl.

12. HabnrogeHne mocTosSTHCTBA TeMITepaTyphl MPH TIaBJICHUH.

13. MoJienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO PUTSKEHHUS.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OmpITEI TO HAOIOJAEHWIO TEIUIOBOTO PACIIUPEHUS Ta30B, XUIKOCTEH U

TBEPIBIX TEIL.
4. OmnpenencHue NaBJICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.
OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JJABJICHUS BO3/1yXa OT €ro o0béma
Y HArPEBaHMS WJIN OXJIAXKICHHUS.

6. IIpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTHU JIJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

7. HaOmionenve wu3MeHEHUs BHYTPEHHEH OHEpPruM Tella B pe3ylbTaTe
Terionepeaayu U padboThl BHEUTHUX CHUJL.

8. HccnenoBaHue sBJCHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U

ropsityer BOJIBL.

9. OmpeneneHne KOIUYECTBA TEIIOTHI, MOJTYYEHHOTO BOJION MPH TEIJI000MEHE

C HAarpeThIM METAJUIMYECKUM LIMIIHHAPOM.

10. OnpenienieHne yaenbHON TeMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHne yaeabHOM TEIIOTHI IUIaBJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnexkTpu3aums Tel. J[Ba poaa dlEKTpUYECKuX 3apsaoB. B3ammonenicTBue
3apspKeHHBIX Tell. 3akoH KyiioHa (3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHUSI 3apSAKEHHBIX
TEJ OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEXKAY TEIAMH).

OnekTpuueckoe mnose. Hanpsk€HHOCTh  3iekTpudeckoro mons. [IpuHiun
CYHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpudecknx 3apsaoB. DJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsl.
Crpoenue aroMa. [TpoBOIHUKH M AUAIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsa.

ONEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHHUS AJIIEKTPUUYECKOTO TOKA.
HNcTouHrKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.



Onektpudeckas  nenb. Cuna  Toka.  DJEKTPUUECKOE  HaNpPsIKEHUE.
ComnpoTuBiieHHE NPOBOAHUKA. Y IETbHOE CONPOTUBIICHUE BellecTBa. 3akoH OMa Jist
yuacTtka uenu. [locienoBarenbHOe U napauieibHOE COCTMHEHNE TPOBOJHUKOB.

PaGota © MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DNEeKTpUYECKUEe LIEU U MOTPEOUTENN AIEKTpUUeCcKor sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTostHHBIE MarHUTHI. B3anMOAEHCTBUE MOCTOSIHHBIX MAarHuToB. MarHutHoOe
noJsie. MarauTHoe noJie 3eMJIM U €r0 3HaUeHUe s AKU3HU Ha 3emiie. OnbIT Dpcrena.
MarHutHO€ 1oJ€ 3JIEKTPUIECKOTro ToKa. [I[puMeHeHne 3MeKTpOMarHuTOB B TEXHUKE.
JleficTBME MArHUTHOTO TTOJIS1 HA IPOBOIHUK C TOKOM. DJIEKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcnonmp30oBaHME dIEKTPOABUTATENENM B TEXHUYECKHX YCTPOMCTBAaX M Ha
TPaHCIIOPTE.

Onbitel @apanes. fIBneHue snexkrpoMarHuTHOW WHAyKuuH. [IpaBuno Jlenua.
Onextporenepatop. CriocoObl MOTyUYeHUSI SJICKTPUUECKON SHEPTUH. DIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX UICTOUHHKAX YHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPSAI0B.
IIpOBOHUKH U JUBTIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
W cTOYHMKM TOCTOSIHHOTO TOKA.
JIericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BbIM paszps.
. I3MepeHune cuibpl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUEeCKOro HAPSKEHUST BOJTBTMETPOM.
. PeocraT u mara3zuH cONpOTUBIICHHI.
. BzaumoieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH PA3I€JICHUS MTOJFOCOB MarHuTa.
. MozennpoBaHHe MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JleicTBHE MarHUTHOTO MOJIA HA IMTPOBOJIHUK C TOKOM.
. DNEeKTPOABUTATEIh TOCTOSIHHOTO TOKA.
. UccnenoBanue ABiIEHUS 3IEKTPOMATHUTHON UHAYKIIHUH.
. OnbiTel Papages.
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24.

25.

3aBUCHMOCTh HAINpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHHUSI.
DeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomol u onvimol.

1.

o v A~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIONCHHUIO JJICKTPU3AMU  TEJl MHAYKIUMEH U IpHU
COITPUKOCHOBECHUM.

UccnenoBanne nNEUCTBUS JJNEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH U
JTADJICKTPUKH.

Co6opka 1 nmpoBepka pabOThI ANEKTPUIECKON LIETTH TTOCTOSIHHOTO TOKA.
N3mMepenune u peryampoBaHue CUJIbI TOKA.

N3mepenune u perynmpoBaHue HAMPSIKEHHUS.

UccnegoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYLIErO 4Yepe3 Pe3ucTop, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JEKTPUUECKOTrO COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIOIAU MONEPEYHOr0 CEUEHU U MaTepuana.
[IpoBepka mnpaBwiIa CHOXEHUS HANPSHKEHUW TPU  MIOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBWiia MJi8 CHJIBI TOKAa MpPU TApaICIbHOM COCIUHEHUH
PE3UCTOPOB.

Ornpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
OrnpeneneHre MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO Ye€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBares.

UccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydenne MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MIPU UX 00bEIMHEHUU U
pa3aeIcHNH.

Uccnenosanne neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OMBITHI, JEMOHCTPUPYIOITNE 3aBUCUMOCTD CUJIbI B3aUMOJICUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPaBJICHUS TOKA B KaTyIIKE.

N3ydenue neiicTBUsI MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHctpynpoBanue u uzydeHue paboThl AJIEKTPOIBUTATEINS.

N3mepenne KII/I anexrpoaBuraTeIbHON yCTaHOBKH.

OnpITEl 1O HWCCIAEIOBAHUIO SIBJICHUSI DJIEKTPOMATHUTHOM  HMHAYKIIUU:
UCCIIEIOBAHUE U3MEHECHUH 3HAYEHUS U HANPABJICHUSI MHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nea 8. Mexanndyeckue ABJICHHUSA.



Mexannyeckoe JABwkeHue. MarepuanbHas Touka. (Cucrtema  OTCYETA.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBrkeHue. HepaBHOMEpHOE NpsMOJIMHEWHOE ABUeHue. CpeaHsis U MIHOBEHHAs
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBHUKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHerHHoe aBuxkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABWXEHME MO OKpYyKHOCTH. llepron u yacrota oOpaleHHs.
JIuneliHas u yriaoBas cKopocTd. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepBoiii 3akoH HbroTroHa. Bropou 3axkoH Herorona. Tperun 3akoH HeroToHa.
[IpyuHIMT Cynepno3uIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUs CKOJBXEHHUSI, CUjia
TPEHUS MTOKOS, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOJHOTO
najgenus. JIBmkenue maHeT BOkpyr Connna. IlepBasg kocmuyeckass CKOpOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUkU. AOCONIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OChIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmvnynec Tena. M3meHenne umnyibca. Mmynbc cuiibl. 3aKOH COXpPaHEHUS
MMIyJibCa. PEakTUBHOE IBUKEHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cuil TSKECTH, yIpYrocTH, TPEHHS.
CBs3p sHepruu U pabotTel. [loTeHumanbHash »HeEprus Tena, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMJIM. [loTeHIManbHas 3HEPrusl CokaTo MpyxkuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW JIHEPTHH. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPI'UHU.

Hemoncmpauyuu.

1. HaGnrogeHne MeXaHWYeCKOro IBMKEHUS Tela OTHOCHUTEIBbHO Pa3HbIX TEJ

OTCYETA.

2. CpaBHeHME TyT€l M TPACKTOPUN ABUKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTENBHO Pa3HBIX TENI OTCUETA.

N3mepenne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKEHUSL.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBmXeHUS Tela Mo OKPYKHOCTH.

HaGnronenne mMexaHnMuecKux SIBICHUN, TMPOUCXOMSAIINX B CHUCTEME OTCYETA
«Tenmexka» 1pu €€ paBHOMEPHOM U YCKOPEHHOM JIBHXKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHUS TeJia OT MacChl TeJla U JACHCTBYIOIIEH Ha HETO CHUJIBI.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. [Iepenaua nMmnysnbca pyu B3aUMOJICUCTBUU TE.

11. [IpeoOpa3zoBaHust SHEPTUM NPU B3aUMOICHCTBUU TEll.
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12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbca MPU HEYNPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCca TPHU a0COTIOTHO YIPYTOM B3aUMOCHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHNe MEXaHUUECKON YHEPTUU ITPU CBOOOTHOM IMaJICHUM.
CoxpaHeHHe MEXaHWYECKON DHEPIHM IpU JBWKCHHUM Teja I0J IEHCTBHEM
IIPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoncTpynpoBanne Tpakrta [y pa3rOHa W JAJIBHEHIIETO0 PaBHOMEPHOTO
JIBWKEHUS IAPUKA WU TEJIEHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUSI Opycka WM JIBHXKCHHS
HIaPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHre yCKOpPEHHs Tela IPU PaBHOYCKOPEHHOM JBMKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka rumnoTe3bl: €ciiy MPU pAaBHOYCKOPEHHOM JBUKEHUHU 0€3 HauallbHON
CKOPOCTH IyTH OTHOCATCS KakK psiJl HEUETHBIX YKCEI, TO COOTBETCTBYIOIIHE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TPEHMSI CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenne ko3hPUIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenre pabOThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JIBH)KEHUU TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YIOPYrOCTH MNpU MOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyeHue 3aK0HAa COXPaHEHUs SHEPTHH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHBIE XApaKTEPUCTUKH KOJEOaHWl: Mepuom,
4acToTa, aMIUINTyAa. MareMaTH4ecKuil U TNpYKUHHbIM MasTHUKHU. [IpeBpainenue
SHEPTUU MpH KOJeOaTEeTbHOM JIBHXKEHHH.

3aryxatonue koynebanus. BeiHyKneHnsie konebanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKUX BOJIH. [IpoionbHbIe M nonepedHble BOIHBL. JlJInHA
BOJIHBI U CKOPOCTb €€ pacrnpocTpaHeHus. MexaHnyeckue BOJIHBI B TBEPAOM Telle,
CEHCMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOoHa. OTpaxenue 3Byka. MHGpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1.

HaGOmronenune xoiieO0aHmii Ted MOOA JEWUCTBUEM CHIBI TSKECTH U CHJIBI
YIPYTOCTH.



Habmonenue koneGanuii rpy3a Ha HUTH U HA MIPY>KUHE.
Habnroienue BeIHYXI€HHBIX KOJIEOaHUI U pe30HaHCA.
PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKyCTUYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimol.

1. OmpexenieHre YaCTOTHI U MEpUOAA KOJIEOAaHUN MaTEMAaTUYECKOIO MAasITHHUKA.

2. Ompepenenne 4acTOThl U IEpUOJIa KoJeOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTU TIEpHOJa KOJIEOAHWW TOJBEIIEHHOTO K HUTHU

rpy3a OT AJUHBI HUTH.
4. HccnenoBanue 3aBUCMMOCTH MEPHOA KOJCOAHUN MTPYKUHHOTO MasTHUKA OT
Macchl Ipys3a.

5. IlpoBepka HE3aBUCMMOCTU Mepuoja KoJeOaHWW Tpy3a, MOJBEUICHHOIO K
HUTH, OT Macchl rpysa.

6. OmbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb IEPUOJIA KOJIeOaHUI TPYKUHHOTO
MasgTHHKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3MepeHue yckopeHust CBOOOHOIO MaICHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHMTHOE  MOJIe.  OJEKTPOMAarHUTHBIE  BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BOJIH. Illkana »snexkTpoMarHUTHBIX BOJIH. Mcmoab3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

OnexkTpomMarHuTHas npupoaa csera. CKopocTh cBera. BoiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. M3ydeHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIBIO MOOMJIBHOTO

TenedoHa.

Paszpnes 11. CBeToBbIe ABJICHUS.

JlyueBas monens cBera. Mcrounuku cBera. [IpsMonuHeHoe pacipoCcTpaHEHUe
ceera. 3armenuss Connna u Jlynsl. OTpaxenue cpeta. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mnpenomiieHus cBera. [lodHoe BHYTpeHHee
oTpaxxeHue ceta. Mcrnonbp3oBaHre OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKHUX
CBETOBOJAX.

SAN A

JIunza. Xon mydeit B mua3e. OnTrdeckas cucrema (horoanmnapara, MUKPOCKOTIA U
TeJecKona. a3 kak onrudeckas cucremMa. bim3opykocTs U JaabHO30PKOCTb.

Paznoxxenue Oemoro cBerta B croekrp. Omnbitel Hptorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jncniepcus cBeTa.



Hemoncmpayuu.

L O N o U kA wWwN e

[IpssmMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM M BBHITTYKJIOM 3€pKajax.
[IpenomiieHue cpera.

OnTudeckuii CBETOBO/I.

Xop stydeil B coOuparoniei JIMH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[TpuHIMn necTBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [lomydyenue 6e10ro cBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

1.

HccnegoBanue 3aBUCHMMOCTH yIJla OTPa)KEHHsS CBETOBOrO Jiydya OT yrjia
MaJCHMUS.

N3yuyenune xapakTeprucTUK N300paxKeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnegoBanue 3aBUCUMOCTH yrila MPEJIOMIICHUSI CBETOBOTO Jiyda OT yrja
najeHUsl Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Onpenenenue (OKYCHOTO pacCTOSIHUS U ONTUYECKOM CHIIBI cOOMparouien
JIUH3BI.

OnbITHI 110 Pa3yIoKEHUIO OEJI0ro CBETa B CIEKTP.

OnbITHl TIO BOCHPHUSATHIO IIBETa MPEIMETOB MPU WX HAOIIOJCHUU Yepes
L[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Onwitel Pezepdopna u mmanetapHas mopenb aroma. Mogenb aroma bopa.
Hcnyckanue u nmoryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThIE CIEKTPHI.

PannoaktuBHOCTh. Alnbda-, 6eTa- U ramma-uznydeHus. CTpoeHUE aTOMHOTO
aapa. Hykionnas moaens atromuoro sigpa. M3oronel. PagnoakTuBHBIE MpEeBpaCHHUS.
Ilepnon nmosrypacmaga aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHbl COXPAHEHUs 3apAIOBOTO M MacCOBOTO YHCEIL.
DHeprus CBsI3U aTOMHBIX sijiep. CBsA3b Macchl ¥ 3HEprun. Peakunu cuHTe3a U JIeIeHus
sanaep. Mcrounuku sHeprun ConHLA U 3BE3I.

SnepHas oHepretuka. JleMcTBUSA pagMOAKTUBHBIX W3JIyYCHUHM Ha HKUBbBIC
OpTraHU3MBI.

Jemoncmpayuu.

1.
2.
3.

CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.
CnekTpsl pa3IuyHbIX Ta30B.
CnekTp Bogopoa.



4. HaGmronenue TpexoB B kamepe Bunbcona.

5. Pabora cu€éTurnka HOHU3UPYIOLIUX U3Ty4YEHUN.

6. Permcrpanus u3nydeHHs IpUPOIHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHUE DHEPIUMU YaCTULBI IO TOPMO3HOMY IIyTH

(o hoTtorpadusam).

3. M3MmepeHnue painoakTUBHOTO OHA.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO--00001IAIONINN MOJTYJIb TIPEIHA3HAYEH ISl CUCTEMAaTU3aluu U
00001IEeHHS TPEAMETHOTO COACPKAHUS U OTBITA ACSITEIbHOCTH, MPUOOPETEHHOTO TIPH
U3YYeHUH BCErOo Kypca (HU3MKHA, a Takke [JIsI TMOATOTOBKM K OCHOBHOMY
roCy/lapCTBEHHOMY 53K3aM€Hy MO (u3uke A oOydaroluXcsi, BBIOPABIIUX 3TOT
y4eOHBIN peaMeT.

[Ipr mM3ydyeHMHM NaHHOTO MOIYJS PEAIM3YIOTCS U CHUCTEMATU3UPYIOTCS BHJBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEeYMBAETCA IAOCTHKEHUE IMPEAMETHBIX W
METalpeAMETHBIX  IUIAHUPYEMBIX  PE3yJlbTaToOB  00y4yeHus,  QopMupyercs
€CTECTBCHHOHAy4YHasi I'PAMOTHOCTb: OCBOCHUE HAy4YHBIX METOJOB MCCIEAOBAHHUS
SBJICHUN TPUPOJBl U TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pu3nueckue
SABJICHUS, IPUMEHSS [TOTyYECHHbBIC 3HAHUS, PEIIATh 33/1a41, B TOM YUCJIE KAYECTBEHHbIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO NEATEIBHOCTHBIM XapakTep JaHHOTO pas3zelia peanu3yeTcs 3a
CU€T TOTO, YTO OOYUAIOLIUECS BBINOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMpPEAJIaraercs:

Ha OCHOBE TMOJYUYEHHBIX 3HAHUN paclio3HaBaTh U HAYYHO OOBSICHATH (PU3NUECKHE
SABJIEHUS B OKPYKAIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HHU;

MCIIOJIb30BaTh HAay4YHbIE METOAbl MCCIEAOBaHUS (PU3NYECKUX SIBJICHUN, B TOM
YUCIIe JUIsl IPOBEPKH FMIIOTE3 U MOJYUYEHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HauOoyiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAapPUMEpP, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHHSI BCEX M3BECTHBIX BHUIOB
SHEPIUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3uKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha

TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy

oOyuarornierocst OyayT chopMHUpPOBaHbI CIAEAYIONINE IMYHOCTHBIC PE3YyIbTAThl B UaCTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— MPOSIBIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOW
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K TOCTHKCHHUSAM POCCUNCKUX YIEHBIX --(DHU3HKOB;

2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJE€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUU
busuKy;

— OCO3HAHME BAXKHOCTH MOPAJIbHO--3TUYECKUX MPUHLHIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCHPUSTHE ACTETHYECKUX KauecTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HAHME IIEHHOCTH (PU3NYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOW JIFOOO3HATENBHOCTH, HMHTEpeca K MCCIeN0BaTEeIbCKON
JEATEIIbHOCTH;

5) popMuUpOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOIO 0JIATOMOJIYyYHS:
— OCO3HaHUE LIEHHOCTH 0e30macHoro obpas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil OE30MACHOTO TIOBEACHHS Ha
TpaHCIIOPTE, Ha JOporax, C JJIEKTPUYECKUM U TEIJIOBBIM O0OPYIOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

— c(hOpMHUPOBAHHOCTh HaBbIKA peIICKCHU, IPU3HAHKIE CBOETO MpaBa Ha OIINOKY U
TaKOTO0 e MpaBa y APyroro 4ejoBeKa;

6) TPy10BOIr0 BOCIIUTAHMS:

— AaKTUBHO€ YYacTHE€ B PEUICHUWU MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3alliy, TOPo/ia, Kpasi) TEXHOJOTUYECKON U COIMAIbHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

— MHTEPEC K MPaKTUUECKOMY M3YYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:



e — OpPHUEHTAIMS Ha TPUMEHEHHUE (PU3NUECKUX 3HAHUM IS pelieHus 3a/1a4u B 001aCTH
OKPYXalUIEd Cpelbl, IUIAHAPOBAHUSA IOCTYNKOB M OLIEHKHM HX BO3MOKHBIX
MOCIIC/ICTBUM [ OKPY’KAIOIIEH CPEeIbl;

e — OCO3HaHUE TIJIO0ATBHOIO XapakTepa ASKOJOTMYECKUX NpoOJeM U MyTed Hux
pELICHUS;

e 8) amanranumM K HUIMEHSIOUMIMMCH YCJIOBHUAM COLUAJBHON U MPHUPOAHOU
cpeabl:

e — NOTPEOHOCTH BO B3aMMOICHCTBUU MIPU BBINOJHEHUH UCCIEAOBAHUNA U TIPOCKTOB
(bu3MYECKON HAPABIECHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

e — TIOBBIICHHE YPOBHS CBOEHW KOMIETEHTHOCTH YEpe3 IPAKTHYECKYIO
JIEATEIILHOCTD,

e — IOTPEOHOCTH B (hOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HuCjIC (HOPMYITHUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAaX U SIBJICHUSX;

e — OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUM MU KOMIETEHTHOCTEW B 00JacTH
busuKy;

e — IUTAHUPOBAHHE CBOETO PA3BHUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUI;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aWMOCBSI3U MPUPOJIbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCWUCTBUM C YYETOM BIUSHHUS Ha OKPYXAKIIYIO CpENy,
BO3MOKHBIX I'TTOOAIBHBIX ITOCJIEACTBUI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUsI mporpaMMbl 1Mo GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromerocss OyayT cQoOpMHUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATEIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEHUCTBHS,
KOMMYHUKATHUBHBIE  yHHBEpPCAJIbHBIE  y4eOHbIE  JIEUCTBUS,  PETYJISTHUBHBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jijornueckue AeMcCTBHSA.

e BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKA OOBEKTOB (SIBJICHHH);

e YCTaHABIWBATh CYIICCTBEHHBIN MpU3HAK KiIacCU(PUKAIUUA, OCHOBAHHS IS
000011IeHNS U CPAaBHEHUS,

e BBIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B pacCMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIINXCS K (DH3NICCKUM SIBIICHHSIM;

e BBIABJISTH NPHYUHHO--CIICJICTBCHHBIE CBS3W TIPH U3YYCHUH (HU3HUUICCKUX
SIBJICHU M TIPOIIECCOB, JEJIaTh BBIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX U



WHAYKTHUBHBIX yMO3AKJIFOUCHUW, BBIJBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(u3HUEeCKNX BEINYNH;

CaMOCTOSITEIIEHO BBIOMPATh CrOCcO0 penreHus yueOHO (U3nvecKkoi 3amadn
(cpaBHCHHME  HECKOJBKMX  BapHaHTOB  pCIICHHS, BBIOOp  HaumbOoee
HOJXOSAIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BIJICIICHHBIX KPUTEPUEB).

ba3oBble nucciiegoBarTe/bCKHeE AeiiCTBUS.

HCIIOJIB30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKA HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIbBIT, HECIOKHBIN
bu3MUeCcKUil  SKCIEPUMEHT, HeOOJbIIOE HCclieoBaHuE (U3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMAIIUIO, TOTYICHHYIO
B XO/I€ UCCJIEAOBAHMS WA IKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMYIHPOBaTH OOOOIEHUS W BBIBOJBI IO pe3yjbTaTam
IpOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

MIPOTHO3MPOBATH BO3MOKHOE JalbHEHIIIEEe pa3BUTHE (PUZUYECKHUX ITPOLIECCOB,
a Tak)Xe BBIJBUTATh MPENOJI0XKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora c nndopmanmueii:

OPUMEHSTh Pa3IMYHbIE METOAbl, HHCTPYMEHTHI M 3alpOChl MPHU IOUCKE U
orOope HMH(QOpPMAlMK WM JaHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOH
dbu3nyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh U HWHTEPHPETUPOBATH HHGPOPMAIIHIO
Pa3TUYHBIX BUJOB U OPM TIPEICTABIICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAJbHYIO  (QOpMy  MpEACTaBICHUS
MH(}OpMaAMU U WIUTIOCTPUPOBATH pelIaeMble 3aa4l HECIOKHBIMA CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMHU.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe N1eHCTBUS:

B X07I€ 00CYXIeHUsI y4eOHOT0 MaTepHaia, pe3yabTaToB 1a00paTOPHBIX padboT
W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XITaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha pEIICHUE 3aJaud M TMOJACpKaHue
0aroxeIaTeIbHOCTH OOIICHNUS;

COTIOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JAPYTHX YYaCTHUKOB JTMAJIOTa,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJICTBO MO3UITHI;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEICTABIATH PE3YJIBTAThl BBIMOJHEHHOTO (PU3NYECKOTO OIBITa
(3KCcTIepUMEHTa, UCCIEA0BaHUS, IPOEKTA);

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYAIbHON
paboTHI IPU PEIICHUHN KOHKPETHOM (Pr3nYecKoi IpoOIeMbl;



MIPUHUMATH 1IEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATh JIEUCTBUS 110
e JOCTMKEHMIO: PaclpedesiaTh poJid, 00CYXKIaTh MPOLECChl U Pe3yabTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJHATh CBOKO 4acTh pabOThI, TOCTUras KaueCTBEHHOTO pe3yjbpTaTa IIo
CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOM JIEHUCTBUS C APYTMMHU WICHAMU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaga B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISBJISITH MPOOIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMIUX ISt
penieHust PU3NYECKUX 3HaAHUK;

OpPUEHTUPOBATHCA B  Pa3IMYHBIX  MMOJXOJAaX  MPUHATUS  PEIICHUI
(MHAMBUAYAJbHOE, TPHUHATHE PEIICHUS B TPyIIe, MPUHATHE pelIeHUuN
TPYIIION);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM PEIICHUST (PU3MUECKON 3aauul WU
IJIaHa HUCCJIENAOBAHMS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Mpejiararh riaH e€ N3MEeHEHNUS,
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMS)  pe3yJbTaTOB
JesITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(pU3HUECKOro MCCIIEJOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBLIMXCS ~ CUTyallud, YCTAaHOBJICHHBIX  OMIMOOK,  BO3HUKIIMX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa B XOJI€ Copa WM JUCKYCCHM Ha
Hay4HYIO TEMY, TOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
NpU3HABATH CBOE MPABO Ha OMIMOKY MpPH pelIeHUH (PU3NUECKUX 3a/1ad W B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 7 Kjacce mpeaMeTHBIE pPe3ybTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:



WCIIOJIH30BaTh MOHATHUS: (PU3UYECKHUE U XUMHUYCCKUE SBICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIEb, THIOTE3a, CAWMHUIBI (U3HMUYECKUX BEITUYHH, aTOM,
MOJIEKYJla, arperatHble COCTOSHMS  BellecTBa  (TBEpIOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCcKoe ABMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ynpyras, IiacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI,
pasnuyath sBiacHUS (nuddys3us, TEIUIOBOe ABMKEHUE YaCTUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKEHHE,  HEPABHOMEPHOE  JIBUKEHUE,  MHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEN C 3AKPEIUIEHHOW OCBIO
BpallleHUs, Iepeaadya JaBJICHUSI TBEPIBIMU TEIIAMH, KUIKOCTSIMHU U Ta3aMH,
atMocepHOE MJaBJICHHWE, IUIaBaHWE TeEJ, NPEBPAIICHUS MEXaHUICCKON
SHEPruM) MO OMUCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBJICHUM B OKPYKaIOIEM
MHpE, B TOM 4YHClie (PU3UUECKUe SIBICHUS B MPUPOJIE: TPUMEPHI JBHXKEHUS C
Pa3IUYHBIMH CKOPOCTSIMH B KHWBOM M HEKUBOW NPUPOJAE, JCUCTBHUE CHIIbI
TPEHUsI B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOIO JaBJICHUS Ha >KUBOM
OpraHu3M, IUIABaHHWE PbIO, pbIYard B TEJIe YEJIOBEKa, MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO0 3ajady B Y4YeOHYIO, BBIACNATH CYIIECTBEHHBbIC CBOMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

ONUCHIBATh M3YUYCHHBIC CBOWCTBA TN U (PU3UYECKHUE SIBJICHUS, HCIOIb3YS
du3nueckre BeMTMUYUHBI (Macca, 00BEM, TIIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSIKECTH, BEC TeJla, Cuja
TpeHUus, AaBleHue (TBEPIAOTO TeNa, KUIKOCTH, ra3a), BEITAIKHABAIOIIAS CUJIA,
MeXaHuueckas paboTa, MOIIHOCTb, TIJICYO CUJIbl, MOMEHT CHJIbI, KOO DUITUEHT
MOJIE3HOTO0 JCHCTBUS MEXAHU3MOB, KHHETHYECKass M TOTEHIMAaJbHAS
DHEPrusi), TPH OINUCAHUM TPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIMYMH, UX 0003HAYEHUS U €AMHUIIBI (PU3NUECKUX BEITUYHH,
HaxoAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIUYUHY C
IPYTMMHM BEJIUYMHAMU, CTPOUTh TpadUuKd H3YUYCHHBIX 3aBUCHUMOCTEHN
(bU3UYECKUX BEJIMYUUH,

XapaKTepu30BaTh CBOWCTBA Tei, (U3MUYECKUE SBJICHUS U TPOIIECCHI,
WCIIOJNB3YS TPaBUiia CI0KEHUS CUII (BIOJIb OJTHOM MPSMOiL), 3akoH [ 'yka, 3aKoH
[Tackans, 3akoH ApxuMmesa, MpaBujo paBHOBECHS pbidara (0J10ka), «30J10TOE
MIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUUYECKOW SHEPTUu, MPU ITOM
JaBaTh  CIOBECHYIO  (OPMYJTUPOBKY 3aKOHAa W  3alUCHIBAaTh  €ro
MAaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHSATH (PU3NUYECKUE SBJICHHUSI, MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH



MPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOrHYecKux
IaroB ¢ oOmopod Ha 1-2 W3Y4YEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUH,
(du3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7auu B 1—2 1efcTBUsL, UCTIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCJIOBUS 3ajadu
3alKChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (PU3NYECKUE BEITUUYMHBI B
GopMynel ¥ TPOBOAUTH PACUYETHl, HAXOJUTh CIPABOYHBIC JIaHHBIC,
HEOOXOAUMBIE /IJISl pELICHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh MOJTYyYEHHOU
(pu3nYeCKOi BETNUYHHBI;

pacrno3HaBaTh NIPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh PU MOMOLIN (PU3HYECKUX
METO/J0OB, B  ONHCAaHUU  HCCIEAOBAHMS  BBIACIATH  IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y), pa3audyaTbh U MHTEPHPETUPOBATH MOJYyYECHHBIN
pe3ysbTaT, HaXOAWTh OMIMOKM B XOJE OIBITA, JENaTh BBIBOJABI IO €ro
pe3ynbTaram;

MIPOBOJIUTH OMBITHI IO HAOIIOJEHUIO (DU3UUECKUX SBJICHUN WU PU3NYECKHUX
CBOMCTB Tel: (POpMyIUpOBaTH MPOBEpPSEMbIC MPEANOIOKEHUS, COOUpaTh
YCTaHOBKY M3 MPEMJIOKEHHOTO0 00O0pYIOBaHHUS, 3alHUChIBaTh XOJ ONBITA U
(opMyIUpPOBATH BBIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MAcChl Teja, 00bEMa,
CWIBl U TEMIIEpAaTypbl C HCIOJB30BAHUEM aHAJIOTOBBIX M LHU(PPOBBIX
npuOOPOB, 3alUChIBaTh IOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3UUECKOW BEITUYMHBI OT
ApYyroll C UCHOJB30BaHUEM MPSMBIX HU3MEPEHHM (3aBUCHMOCTH MYyTHU
PaBHOMEPHO JBUKYILETOCS TeJla OT BPEMEHH JIBUYKEHHUS TeJa, CUJIbI TPEHUS
CKOJIBKEHUS] OT Beca Tejla, KadecTBa OOpabOTKH IOBEPXHOCTEHW Tel U
HE3aBUCUMOCTH CWJIbl TPEHMS OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHJIBI
yIPYyrocTH OT YAJIMHEHUS MPYXUHBI, BBITAIKUBAIOLICH CHIIBI OT 00BEMa
MOTPYKEHHON YaCTH TeJla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTU TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJo, YCIOBUU
MJIaBaHUs TeJ, YCIOBMM pPAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTb B
IUTAaHWPOBAHUU Y4eOHOT'0 HCCiIeI0BaHusl, COOMpaTh YCTAHOBKY U BBIMIOJIHATD
U3MEpEHUs, Cleysd MPeIJIOKCHHOMY IUIaHy, (PUKCUPOBATh pPE3yJbTaThl
NOJIYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUIEC MPEIIOKECHHBIX
Ta0JIMIl U TPaQUKOB, AeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHMUS;
IPOBOJANTH KOCBEHHBIE H3MEpEHUsi (U3NUYECKUX BEJIUYUH (IJIOTHOCTD
BEILIECTBA XKUIAKOCTH M TBEPJOrO TEJA, CUJIa TPEHUS CKOJIBKECHHUS, TaBJICHUE
BO3/1yXa, BBITAJIKMBAOIAS CUJIA, IEWCTBYIOIIAsl HA IOTPYKEHHOE B )KUJIKOCTh
T€N0, KOA(POUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIENys



MPEIJIOKEHHON WHCTPYKIIMW: TIPU  BBIMOJHEHUW W3MEpPEHUN CcoOupaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY W BEIYHMCIIATH 3HAYEHNUE HCKOMOW BEJTMYHUHBI;

e coOmIOnaTh MpaBWiIa TEXHUKH OE30MACHOCTH IMpH paboTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

e YKa3bpIBaTh MPUHIIUIIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOMIAIOIIMECS COCYAbl, OapoMeTp, pbIvar,
MTOIBVKHBINA 1 HEMTOABMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTD,

e XapaKTepU30BaThb MIPUHIIUIIBI ACHUCTBUS U3yUYECHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOpPOM HAa HMX ONucaHus (B TOM YHCIE: TOIIIMITHUKH,
YCTPOMCTBO BOJOMNPOBOAA, THIPABINYECKUN Mpecc, MAaHOMETP, BHICOTOMED,
MOPIITHEBON HACOC, apEOMETp), UCIIOJIb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHUM W HEOOXOAMMbIC (PH3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOJUTH MPUMEPHI (HAXOAUTH HHDOPMAIUIO O IPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUM B TOBCEJIHEBHOM IKU3ZHM IS
oOecreueHus 0€30MaCHOCTHU MPU 0OpaAIEHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 370POBbsSl U COOJIIOCHUSI HOPM IKOJIOTUUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

e OCYIIECTBJIATH OTOOP UCTOYHUKOB HHPOpMalnu B UHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUH U MyTEM
CpPaBHEHHUS pa3IMYHBIX WCTOYHWKOB BBIICIATh, HWH(POpMAINIO, KOTOpas
SIBJISICTCS] IIPOTUBOPEUNBON MM MOYKET OBITh HEJTOCTOBEPHOM;

e HCIMOJb30BATh IPHU BBIMOJHEHUU YUYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
TUTEPATYpy (PU3NUYECKOTO COAepKaHUs, CIIPABOYHBIC MaTE€pPHANIbI, PECYPCHI
cetu HMuTepHer, BiameTp NpuéMaMu  KOHCIIEKTUPOBAHUS  TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE W YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHMKOB HWHGOpMAIMK (PU3NYECKOTO COACpPKAHUSA, B TOM
YHUCIIe MyOJIMYHO JIeNIaTh KPaTKUe COOOIIEHUs O pe3ysibTaTax MPOEKTOB HIIU
y4eOHBIX HWCCICAOBAHHM, TMPH 3TOM TPAMOTHO HCIIOIh30BAaTh W3YYCHHBINA
MOHATUUHBIN  ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYILJICHUE
MpE3CHTAIUEN;

e TMpU BBHINOJHEHUU Y4YEOHBIX MPOCKTOB M HCCICAOBAHHUMN pacrpenensiaTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBHH C MIOCTABICHHBIMU 33/1a4aMU, CIICTUTh
3a BBIINOJHEHHEM IUIaHA JEHCTBUM, aJlcKBaTHO OIIEHWBATh COOCTBEHHBIN
BKJIJlT B JICATCILHOCTh TPYNIBI, BBICTPAaUBAaTh KOMMYHHKATHBHOE
B3aUMOJICUCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:



MCIIOJIb30BaTh MOHSATHUS: Macca W pa3Mepbl MOJEKYJ, TEIIOBOE IBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U
amop(HbIe Tella, HACHIIIEHHBIM U HEHACBIIIIEHHBIN Map, BIAXHOCTh BO3/yXa,
TEeMIlepaTypa, BHYTPEHHSISI DHEpPrus, TEIUIOBOM JBUTATENb, dJIEMEHTAPHBIN
ANEKTPUUECKUHN 3apsifl, DJIEKTPUUECKOE TOJIe, MPOBOJHUKU U JTUAJICKTPUKU,
ITIOCTOSIHHBIN AJEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHHS (TEIUIOBOE pACHIMPEHHE M CXaTue, Terulonepeaaya,
TEMJIOBOE paBHOBECHE, CMayuMBaHUE, KANWUISPHbIC SBJICHHS, HCIApEHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpUCTauiu3alus (OTBep/ieBaHUE), KHUIICHUE,
Teruionepeaaya (TermIonpoOBOAHOCTb, KOHBEKIIUS, U3TYyUEHUE), IIEKTpU3aIUs
T€J, B3aMMOJICHCTBHUE 3apsA0B, JECUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBME MArHUTOB, JCWCTBUE MAarHUTHOTO IMOJIA Ha
IOPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas WHAYKLHSA) MO OINHUCAHUIO HX
XapaKTEepHBIX CBOMCTB U HA OCHOBE OMNbBITOB, JEMOHCTPUPYIOIIUX JTAHHOE
(pu3HUECcKOe SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NIECKUX SBICHUH B OKPYKAIOIIEM
MHUpE, B TOM 4Hcle (u3ndeckue SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE
HaTsDKEHUE M KalWULSIPHBIE SIBICHUS B MPHUPOJAE, KPUCTAIUIBI B MPHUPOAE,
n3nydyenue CojHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHME
pOCBl, TyMaHa, WHes, CHera, D>JEKTpPUYECKHUE SBJICHHUS B aTMocdepe,
AJIIEKTPUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOE Tojie 3emid, Jpend
HOJIFOCOB, POJIb MAarHUTHOTO MOJIS Ul JKU3HU Ha 3emJie, MOJSPHOE CHUSIHUE,
Opd 3TOM TEPEeBOAMTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUN;

OTHCHIBATh W3YYCHHBIE CBOMCTBA TENM W (PU3WUYECKUE SBIICHUS, HCIIOJB3YS
¢usnyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIHs, KOJIUYECTBO
TEIUIOTHI, y/IeJbHas TEIUIOEMKOCTh BEIIECTBA, y/IeIbHas TEIUIOTA IJIaBJICHHUS,
ylieiabHas TeIoTa napooOpa3zoBaHus, yelbHasl TEIUIOTa CrOPaHUsl TOILJIUBA,
KOA(G(UIIMEHT TOJE3HOTO ACHCTBHUS TEIUIOBOW MAIMHBI, OTHOCHUTEJbHAS
BJIQKHOCTb BO3/yXa, AJIEKTPUUYECKUN 3apsij, cujia TOKa, 3JIEKTPUUYECKOE
HaIpsHKEHUE, COIMPOTHUBICHHE MPOBOJHUKA, YAEIBHOE COMNPOTUBIICHUE
BElIeCTBa, pab0Ta M MOUIHOCTh 3JEKTPUYECKOTO TOKa), MPU OMNUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MYECKUII CMBICT HCHOJB3YEMBIX BEJIUYUH,
0003HAaYEHUs W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTMMHU BEJIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa TeJl, (U3UUECKHUE SBJICHUS U TPOLECCHI,
HCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUUECKONH TEOpUU
CTPOCHHMsI BEIEeCTBA, MPUHIIUI CYNEPIO3UIMN ToJiel (Ha KadyeCTBEHHOM



YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH Oma sl yyacTka IIeNHu, 3aKOH
Jlxoyns—JIeHna, 3aKk0H COXpaHEHUs! SHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aMIUCHIBATH €0 MATEMAaTHUECKOE BHIPAKECHNUE;
00BACHATH (PU3UUECKHUE MTPOLIECCHI U CBOMCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTyauuu MIPAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MIPUYHHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 1—2 JIOTMYECKUX
IaroB ¢ Omopod Ha 1-2 WU3YYEHHBIX CBOWMCTBA (IU3MUYECKUX SIBICHUH,
(bu3HUEeCKNX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4d B 2—3 JIEUCTBHUSI, UCIIOJIb3YSI 3aKOHBI U (hOPMYJIbI,
CBsA3BIBaIONME (PU3MUECKUE BEIMUYMHBI: HAa OCHOBE aHaIM3a YCIOBUS 3a/lauu
3aMHUChIBaTh KPATKOE YCIOBHE, BBIBIIATH HEIOCTATOK JAHHBIX ISl PEIUEHUS
3aJauM, BHIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOMUMBIC i €€ pelICHHUS,
OPOBOAUTh Pacy€Tbl M CPAaBHUBATh IIOJIyUYEHHOE 3HAaueHue (pusnueckon
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh NPOOIEMbl, KOTOPbIE MOKHO PELIUTH MTPU MOMOIIU (PU3NYECKHUX
METO/IOB, HCIMOJb3Yysl OIMCAaHWE HCCIEAOBaHUS, BBIACIATH MPOBEPSEMOE
MPEANOJOKEHUE,  OIEHUBAaTh  IMPAaBUIBHOCTh  MOPSAAKA  MPOBEACHUS
UCCJIEI0BAHNSI, I€JaTh BBIBOJIBI;

IPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PU3NUECKUX SIBICHUN WM (PU3NUECKUX
CBOMCTB TeJ (KalWJUIIPHBIE SIBJICHMS, 3ABUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro
0o0bEMa, TemmnepaTypbl, CKOPOCTH IpOLIEcCCa OCThIBAaHUS M HArpeBaHUs IMPHU
U3IYYEHUH OT LIBETA U3JIy4arole (IOrIoaroneil) MoBEpXHOCTH, CKOPOCTh
UCIIAPEHUS BOABI OT TEMIEPATYPHI )KUIKOCTH M IUIOIIAAN €€ IMOBEPXHOCTH,
ANEKTpU3alus Tel W B3aUMOJEWCTBHE  BJIEKTPUYECKUX  3apsioB,
B3aUMOJICMCTBUE MOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allMsl MAarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB, I€UCTBUSI MAarHUTHOT'O TOJI HA TIPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JEKTPOABUTATENS TOCTOSIHHOTO TOKA):
(opMyIupOBaTh MPOBEPSEMbIE MPEANOIOKEHNUS, COOMpPAaTh YCTAaHOBKY W3
MPEAJIOKEHHOTO0 000pYI0BaHUSI, ONMUCKHIBATh X0 OIbITa U (POPMYJIUPOBATH
BBIBOJIBL;

BBIMIOJIHATH MPSMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEJIbHON BIAXXKHOCTHU
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C CIOIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB
U JaTYUKOB (PU3MYECKUX BEJIMYMH, CPaBHUBATh PE3yJbTaThl M3MEPEHUN C
y4€TOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DM3UYECKOW BEIUYUHBI OT
OpYyroi ¢  HCIOJb30BAHMEM  MPSIMBIX  W3MEPEHHHA  (3aBHCHMOCTH
CONPOTHUBIIEHUS TPOBOJIHUKA OT €r0 JUIMHBI, IJIOMAIX MONEPEYHOTO CEUEHUS
U YAEJIBHOTO CONPOTUBJIEHUS BEIIECTBA MMPOBOJHUKA, CHJIBI TOKA, HUIYLIETO
yepe3 IMPOBOJHUK, OT HaNpsHKEeHUS Ha MPOBOJHUKE, HCCIEIOBAHUE



MOCNIE0OBATEIbHOTO W MApajUIeIbHOTO  COEJUHEHHH  MPOBOJHUKOB):
IJIAHUPOBATh MCCIIEOBaHNE, COOUPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS,
clenyss TPeIIOKEHHOMY IUIaHy, (DUKCHPOBATH PE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH B BHJI€ TaOIMI] U TpauKoB, JeNaTh BHIBOJBI MO pe3yjibTaTam
UCCJIeIOBAHNUS;

NPOBOJAWTH KOCBEHHBIE H3MEpPEHHs (PU3NYECKUX BETUUMH (yJeibHas
TEIIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE MTPOBOAHHUKA, pad0Ta U MOIIHOCTh
AIEKTPUYECKOTO TOKA): MJIAaHUPOBATH U3MEpPEHUS, coOupaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIEAysd MPEIOKEHHON HHCTPYKUHUU, U
BBIYKCIIATH 3HAUCHHE BEJIMUMHBI;

coOI0aTh MpaBHUiia TEXHUKUA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh IPUHILIMIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOW Ha MX ONHMCAaHUs (B TOM YHUCJE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHa, aMIIepMETp, BOJBTMETpP, CUETUUK
AIIEKTPUYIECKON IHEPTHH, DJIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTEIbHbIC
AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, 3JEKTPOABUTATEIb TOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SABJIEHUH U  HEOOXoauMble  (hU3MUECKHE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEITBHBIE TPUOOPHI
[0 CXEMaM M CXEMaTHUYHBIM PUCYHKaM (KHJKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOII,
peocTart), COCTaBIATh CXEMBbI ANEKTPUUECKUX LIETIEH C MOCIIE0BATEIbHBIM 1
napajuIeTbHBIM COCTUHEHHEM DJIEMEHTOB, pa3inyasi YCIOBHBIE 0003HAUYCHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

OPUBOJUTH IPUMEPHI (HAXOAUTh MH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCTIOJb30BaHUS  (PU3MYECKMX 3HAHUH B TOBCEJAHEBHOM JKU3HU JJIs
oOecrieueHuns 0€30MaCHOCTHU MPU 0OpaIlEHUU ¢ MPUOOPaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3I0POBbs M COONIOICHUS HOPM IKOJIOTUIECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJie;

OCYIIECTBIATh MOUCK MH(pOpMauu GU3NYECKOTO cojiepkanus B IHTepHeTe,
HAa OCHOBE MMEIOIIMXCS 3HAHMA M TYTEM CpPABHEHUS JOMOIHHUTEIbHBIX
MUCTOYHUKOB BBLICTATh WH(MOPMAINIO, KOTOpAs SBISIETCS MPOTHBOPEYMBOU
WJIA MOKET OBITh HETOCTOBEPHOIA;

MCIIOJIb30BaTh MPU BBHIMOJIHEHUU YYEOHBIX 3aJlaHUil HAy4YHO--TOMYJISIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHus, CIpaBOYHbIE MaTepHajbl, PECYPChI
cetu UWHrepHer, BiameTe NOpuéMaMu  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIC IHCHhMEHHBIE M KpAaTKHE YCTHBIE COOOIICHHS,
0000masi wuHPOpPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB  (HU3UIECKOTO
COJICpKaHUsS, B TOM YHCJIE IMyOJIMYHO MPEACTABIATh PE3YIbTATHI MIPOSKTHON
WIA MCCIIE0BATEIbCKOW NEATEILHOCTH, TIPH 3TOM T'PaMOTHO HCITOJIb30BaTh
WU3yYCHHBIM TOHSATHWHBIN  ammapar Kypca (U3WKH, COIMPOBOXKIAThH
BBICTYIUJICHUE NPE3EHTALUEN;

NpYU BBIOJIHEHUH Y4YEOHBIX TIPOCKTOB H HCCIICAOBAaHUN (HU3HUECKUX
IPOIIECCOB  paclpenessiTh OOS3aHHOCTH B TpPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3a/J1adyaMH, CJICIUTh 3a BBHITIOJHCHWEM IUTaHA NEHUCTBUN H
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIIEHUBAaTh COOCTBCHHBIH BKJIaa B
JESITeTbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3pemarh KOH(QIUKTHIL.

K xonmy oOydenus B 9 kiacce mpeaMeTHbIC pe3yibTaThl HA 6a30BOM ypOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCITOJIB30BATh OHSTHS: CHCTEMa OTCUYETa, MaTepHaTbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEIBLHOCTh MEXaHWYECKOTO JBIDKCHHS, jaedopManus (ympyras,
MIaCTUYECKas), TPEHUE, IEHTPOCTPEMUTEIHHOE YCKOPEHHUE, HEBECOMOCTD H
neperpy3ku, IEHTP TSIKECTH, aOCONIOTHO TBEPAOE TENO, HEHTP TAKECTU
TBEPJOTO Tella, PaBHOBECHE, MEXAHMUYECKHE KOJIeOaHUS U BOJHBI, 3BYK,
uHpa3ByK W yIABTPa3BYK, DJICKTPOMArHWUTHBIC  BOJHBI,  IIKaJa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JTaIbHO30PKOCTh, CIICKTPHI
UCIyCKaHUs U TOTJIONIeHUs, alb(a-, 6eTa- U raMma-u3iaydeHus, U30TOIbI,
sJiepHasi PHEPTeTHKa,

paznuyaTh SBIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOIMHEHHOE
IBIDKEHUE, PABHOYCKOPEHHOE TPSIMOJUHEHHOE JBW)XKCHHE, CBOOOIHOE
MajJicHuE TeJl, pPABHOMEPHOE ABMKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBHE TEI,
pEaKTUBHOE JBW)XEHHE, KojeOaTenpHOe JBWIKEHHE (3aTyxaroume u
BBIHYKJIEHHbIE KOJIEOaHMs), PE30HAHC, BOJHOBOE IBHUKEHHUE, OTPAKEHUE
3BYKa, MPSAMOJIMHEHHOE pacpoCTpaHeHHE, OTPaKEHUE U TIPEJIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pas3lio’KeHHE OENoro CBeTa B CIIEKTP H
CIIOKEHUE CIEKTPAIBbHBIX IIBETOB, JHCIEPCHUS CBETa, €CTECTBCHHAS
PaAMOAKTUBHOCTh, BO3HHUKHOBEHWE JIMHEWYATOTO CIEKTpa H3Iy4YEHUs) I10
OMHMCAHUI0 WX XapaKTepHbIX CBOWCTB ¥ HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUC;

pacrmo3HaBaTh MPOSBIICHUE NU3YICHHBIX PU3NUSCKUX SIBJICHUHN B OKPYKaIOMIEM
Mupe (B TOM 4yuciie GU3NUECKUE SBICHHS B TPUPOJC: MPUIMBBI U OTJIMBHI,
nBkeHue TuiaHeT COJIHEYHOM CHCTEMbl, PEaKTUBHOE JBUIKEHUE KUBBIX
OpraHWU3MOB,  BOCHPUSTHE  3BYKOB  JKMBOTHBIMH,  3€MJICTPSICEHUE,
CEHCMUYECKHUE BOJIHBI, I[yHaMH, 3XO, IIBETa TEJ, ONTHYECKHE SBJICHUS B



npupojae, OHOJOTHYEeCKOe JACHCTBHE BHUIMMOTO, YIbTPaduOJIETOBOTO U
PEHTTEHOBCKOTO  M3JIY4YeHHH, ©CTECTBEHHBIH  paJMOAKTUBHBIA  (OH,
KOCMHUYECKHE JIy4H, PaJMOAKTUBHOE H3IYyYEHUE HPUPOAHBIX MHUHEPAJIOB,
JEeHCTBUE PAJUOAKTUBHBIX H3JyYEHUH Ha OPraHU3M YEJIOBEKa), MPU 3TOM
NEPEBOAUTh NPAKTHUUECKYIO 3a/ayy B y4eOHYIO, BBIIEIATH CYILECTBEHHBIC
CBOMCTBa (MpU3HAKK) PU3NUECKUX SBICHUI;

ONUCHIBAaTh WM3YYCHHBIE CBOWCTBA TN U (PU3UYECKUE SIBICHUS, HUCIIONb3YS
(¢usnyeckue BeNMUYMHBI (CpeOHSE W MIHOBEHHAash CKOpPOCTh Teja Ipu
HEPABHOMEPHOM JBW)XEHUH, YCKOPEHHE, IIepeMEIeHue, IyTh, YIJIoBas
CKOpPOCTb, CHJAa TPEHHs, CUja YIPYTrOCTH, CHJIA TSDKECTH, YCKOpPEHUE
CcBOOOIHOTO MaJICHMSI, BEC TeJla, UMITYJIBC Tea, UMITYJIbC CUITbI, MEXaHUYECKast
paboTa W MOIIHOCTh, TOTEHIMAIbHAS JHEPrUsl Teja, MOJHATOrO Haj
NOBEPXHOCTBIO  3€MJIM, TOTECHLUMAJbHAs] JSHEPIUs CXKATOW IPYKHUHBI,
KMHETHYECKasl SHEPTUs, IOJHAs MEXaHWYeCKas 3HEpPrus, Mepuo U 4acToTa
KOJIeOaHMil, IJTMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJIOMIIEHUSI CPellbl), PU ONUCAHWU NPABUIBHO TPAKTOBAThH
(pU3HYECKUII CMBICI HCHOJb3YEMbIX BEIMYHMH, OOO3HAYEHUS W €IUHULIBI
(¢u3nyecKkux BEIMYUH, HAXOAUTHb (POPMYJIbl, CBS3bIBAIOIINE JAHHYIO
(¢u3nyecKyr0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepHU30BaTh CBOWCTBA TeN, (U3MUECKUE SBJICHHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHWs JHEPrUHM, 3aKOH BCEMUPHOIO TATOTEHMS,
OPUHLMUI CYNIEPHIO3ULIUN CUJI, TPUHIUII OTHOCUTENBHOCTH ["annnes, 3aKoHbI
HproTOHA, 3aKOH COXpaHEHUS] UMITYJIbCA, 3AKOHBI OTPAKEHUS U MTPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsIOBOIO U MAaCCOBOTO YHCEN MPHU SAEPHBIX
peakLMsIX, IPU 3TOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alIUCHIBATH
€ro MaTeMaTH4YeCKOEe BBIPAKEHHUE;

OOBSACHATH (PU3UUECKUE MTPOLIECCHI M CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBISATH MPUYHMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE W3 2—3 JIOTMYECKHX IIaroB ¢
onopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBAa (PU3UYECKHUX SIBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTth pacy€THbIe 3a/auu (OMUpAOLIUEcS Ha CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKUE BETUUYMHBI: Ha
OCHOBE aHallM3a YCJIOBHS 33JauM 3alUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH
HEJIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI W (HOPMYJIBI,
HEOOXOOUMBbIE ISl  pELIEeHUs, MPOBOAUTH pacuy€Tbl U  OIICHUBATH
PEATUCTUYHOCTH MOTYYEHHOTO 3HaYeHHs (PU3NUECKON BEJTMUHHBI,



pacrno3HaBaTh MIPOOIEMbI, KOTOPbIE MOXXHO PEIIUThH MPU MOMOIIU PUZHUUECKUX
METOJIOB, HCIMOJb3ysl OINHUCAHUE HCCIEJOBAHMS, BBIACIATH MPOBEPIEMOE
NPENOoNIOKEHNEe,  OLEHUBAaTh  MPABUIBHOCTh  TOPSAKA  MPOBEACHUS
UCCJICIOBaHUsI,  JeJlaTb  BBIBOJABI,  HMHTEPIPETUPOBATH  PE3YJILTATHI
HaAOJIIOICHUI U OTIBITOB;

MPOBOAMTD OTBITHI MO HAOTIOACHUIO (PU3UUECKUX SIBICHUN MM (PU3NUECKUX
CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HplOTOHa, 3aKOHA COXpaHEHHS
HHEPrUu, 3aBUCUMOCTb Meproa KoJIeOaHu MPYKUHHOTO MAsITHIUKA OT MAacChl
rpy3a U KECTKOCTH TMPY>KUHBI M HE3aBUCUMOCTh OT aMIUIMTYIbl MaJbIX
KoJe0aHU, MPSMOJIMHEMHOE PacHpOCTPAHEHHE CBETa, PassIoKeHHE Oeoro
CBETa B CIIEKTpP, M3YyUYEHHE CBOICTB HM300paKEHUSA B IJIOCKOM 3€pKaje H
CBOMCTB M300pa’k€HUs NpeaMeTa B coOHparolieldl JIMH3€, HaOII0JeHue
CIUIOIIHBIX U JTMHEHUYAThIX CIEKTPOB U3JIyUYEHHUsI): CAMOCTOSITEIbHO COOUPATh
YCTaHOBKY M3 U30BITOYHOIO Habopa 000pyJ0BaHMsI, OIMUCHIBATH X0/ OIBITA U
€T0 pe3ynbTaThl, POPMYITHPOBATH BHIBOIHI;

MPOBOANTH TPU HEOOXOIMMOCTH CEpHUIO0 MPSMBIX H3MEPEHUH, OMpPEeeIiss
CpelHEee 3HAaYeHUE M3MEepsAEeMOM BeIMYMHBI ((DOKYCHOE paccTOsTHUE
coOuparoiieid  JIMH3bI), OOOCHOBBIBATH BBIOOp crHocob0a U3MEPEHHS
(u3MepuTeapLHOTO MpUdopa);

MPOBOAWTHh  HCCIICJIOBAHWE 3aBUCUMOCTEH  (U3MUECKUX BEIUYUH C
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHUH (3aBUCUMOCTD MyTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH, IIeproia KojaeOaHui
MaTeMaTUYeCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEeHUs
CBETa OT yIJla MaJIeHUs U yIJla IpeJOMIICHUS OT YIJia aJeHus]): IUIaHUPOBAaTh
HCCIIEIOBAaHUE, CAaMOCTOSTENIFHO COOMpaTh YCTAaHOBKY, (UKCHPOBATH
PE3yNbTaThl MOTYYCHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BHJIE TAOIHUI]
U rpauKoOB, J1eJaTh BHIBO/BI 10 Pe3yJIbTaTaM UCCIEI0BaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYHMH (CPEAHSISI CKOPOCTh
¥ YCKOPEHHUE TeJa IPH PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOTHOTO
nafeHus, KECTKOCTb TMPYXHUHBL, KOXPOUIIUEHT TPEHHUS CKOJIBKCHHUS,
MexaHudeckas paboTa W MOIIHOCTh, YacToTa M Mepuoj KoyieOaHui
MaTeMaTHUYECKOTO U MPYKUHHOTO MAsITHUKOB, ONTHYECKAsl CHJIa COOMparoLieit
JUH3bI, PAJAMOAKTUBHBIN (OH): TIJIAHUPOBATH HU3MEPEHMs, COOHpaTh
DKCIIEPUMEHTAIbHYI0O YCTAaHOBKY U  BBIMOJHATH HW3MEPEHHs, CIEays
NPEIOKCHHON  MHCTPYKIIMHM, BBIUMCIATH  3HAYEHHE  BEIUYHMHBI U
aHAJIM3UPOBATh MOJYYECHHBIE PE3YJIbTAThl ¢ YUYETOM 3aJaHHOW MOTPEIIHOCTH
W3MEpPECHUN;

coOo/1aTh TIpaBUiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ JabopaTOPHBIM
000py10BaHUEM;



pa3nuyaTh OCHOBHBIE TMPHU3HAKM HW3YYCHHBIX (PU3UUECKUX MOJENei:
MaTepuagbHas TOUKa, aOCOIIOTHO TBEPOE TEJO, TOUCUHBIA UCTOUYHUK CBETA,
Jyd, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHAs MOJEJb
aTOMHOTO $J1pa;

XapaKTepU30BaTh IPUHLIMIIBI JIEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha HUX ONUCAHUA (B TOM YHCIIE: COUAOMETP, JATUUKU
MIOJIOKEHUS, PACCTOSHUASA U YCKOPEHHMs, PAKETa, 3XOJOT, OYKH, MEPUCKOIL,
(oToanmapaT, ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, J03UMETp, Kamepa
Bunecona), wucnonb3ys 3HaHHA O CBOMCTBaX (U3WYECKUX SIBICHUU U
HEOO0XOoAUMbIe (PU3NUYECKNE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU
pelIeHNnN Y4eOHO--TIPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI 1JIsl IOCTPOEHUS
N300pakeHH B IJIOCKOM 3epKajle U coOuparomien JuH3e;

MPUBOAUTH PUMEPHI (HAXOIUTh MHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO
UCIIONIb30BaHUs (DU3UYECKUX 3HAHUM B TIOBCEAHEBHOM JKHU3HU  JJIA
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEeHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
HOBEACHUS B OKPYXKAIOILEH Cpee;

OCYUIECTBJIATH MOUCK HHPOpMaLMK (PU3HUECKOro cojepxxanus B UHTepHere,
CaMOCTOATENbHO  (OpMYyJIMpYsT TOMCKOBBIM  3ampoc, HAXOOUTh IIyTH
ONpe/eNeHUs] JOCTOBEPHOCTH IMOJYyYEHHOM MH(POpMaUM Ha OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTEIBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJaHUM Hay4HO--TIOMYJISIPHYIO
IUTEPATYpy (PU3NYECKOTO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pPHANIbl, PECYPCHI
cetu HMHTepHeTr, BiageTh NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHMEHHBbIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uHpOpMaMM M3 HECKOJbKUX MCTOYHUKOB (DU3HUECKOr0 COAEpKaHUs,
MyOJMYHO TPEACTABIATH PE3YNbTaThl MPOEKTHOW WM UCCIEI0BATEIbCKOU
NEATEIBHOCTH, NP 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YYEHHBIA IMOHSITUHHBIN
anmapar H3y4aemoro pasjena (U3MKH U CONPOBOKIATh BBICTYIUICHHE
Mpe3eHTalel ¢ yuéTOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE OcHoBHbBIE BU/BI IeSITeJILHOCTH
Ne HaumeHoBaHue pa3jie/ioB U B Kountpo IMpakrTu (un¢poBbie) o0yvarommxcs
cer
n/n . TeM NPOrpaMmbl JIbHBIE yeckKue oOpa3oBaTe/ibHbIE
0
padoThI padoThI pecypcbl
Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa
BeoisiBrieHHE paznuuuil Mexay
(HUBUYECKUMU U XUMUYECKUMHU
npeBpaileHussMu. PacriozHaBanue u
bu6mmoteka [IOK PEBP g}l b .
KJ1accuukanusi PU3NYECKHUX SBJICHUM:
11 ®dusuka - HayKa o MPUPOe 2 https://m.edsoo.ru/7f41 H
6194 MEXaHUYECKUX, TETUIOBBIX,
B ANEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
Hab6nronenue u onvcanue GuU3NIECKUX
SIBJICHU I
OrnpeneneHre UEHbI AeIEHUS Kb
MU3MEPUTENBHOTO Mpudopa.
N3mepenne TMHEWHBIX pa3MEPOB TET U
MIPOMEKYTKOB BPEMEHH C YUETOM
norpemHoctel. Msmepenue o0bEma
JKHUJIKOCTH ¥ TBEPAOTO TEIA.
bubmuorexa [JOK - P
3MEpPEeHHE TeMITePaTyphl TPH TTOMOIITH
https://m.edsoo.ru/7f41 P PaTypHl 1P m
12 Du3HIECKIe BETNIHHBI 2 1 6194 KUJKOCTHOTO TEPMOMETPA U JaTYMKa

TEeMIIEpPaTyphl. BBITOJIHEHNE TBOPUSCKUX
3aJIaHHM 110 TTIOMCKY CTIOCOOOB M3MEpPEHUS
HEKOTOPBIX (PUBUYECKUX XAPAKTEPUCTHUK,
HaIpUMep, pa3MepPOB MaJIbIX 00BEKTOB
(BoJIOC, IPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIUX PACCTOSHUMN, MAJIBIX
IPOMEKYTKOB BpeMeHH. OOCyKIeHHne
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MpeIaraeMbIX CrocoooB

1.3

EcrecTBeHHOHAYUYHBINA METOT
MO3HAHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41
6194

BriiBrkKeHUE THITOTE3, O0BSICHSIOIIIX
MIPOCTHIE SIBJICHUS, HAIIPUMED:

— MIOYEeMY OCTaHaBJIMBAETCA JBUKYIIIEECS
10 TOPU3OHTAIIBHOI MMOBEPXHOCTH TEJIO;
— II0YEMY B XKapPKYIO MOTOAY B CBETJION
OACXKAE MPOXJIaHEH, UeM B TEMHOM.
[Tpenioskenue crocobo0B MPOBEPKU
runore3. [IpoBenenue ucciaeaoBanus 1Mo
MPOBEPKE KaKOU-THOO0 TUIIOTE3HI.
[TocTpoenue nmpocTermmx Moienen
(bu3HYeCKUX SIBICHUN (B BUJIC PUCYHKOB
WM CXEM), HallpUMep MaJieHue MpeMeTa;
MPSIMOJIMHEITHOE pacpoCTpaHEeHHE CBETa

Uroro no pazneny

Paznen 2. IlepBoHavainbHbIe CBEACHHUS O CTP

6

OCHHH BelieCTBa

2.1

Crpoenue BelecTBa

bubmmoreka [IOK
https://m.edsoo.ru/7f41
6194

HaGnroneHue u nHTEpIpeTanys ornbIToB,
CBU/IETEJIbCTBYIONIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BEILECTBA:
OTIBITHI C PACTBOPEHHEM PA3INIHBIX
BelecTB B Boze. OlieHKa pa3MepoB aTOMOB
¥ MOJICKYJI C HCIIOJIb30BaHHEM
¢dororpaduit, mosyueHHbIX

Ha aTOMHOM cUJI0BOM MuKpockore (ACM)
— nabopartopHast pabora no teme: «OLeHKa

JaMeTpa aToMa METOJIOM PSIJIOB
(c ucnonp3oBanueM Qotorpaduii)».

Omnpenenenne pasMepoB MalbIX TEJ
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JBuxeHue u
2.2 B3aUMOJENCTBUE YACTHUIL] 2
BEIECTBA

bubmnoreka LIOK
https://m.edsoo.ru/7f41
6194

Ha6nronenune u o0bsacHEeHHE OPOYHOBCKOTO
JBIDKCHUS U sIBICHUS TP y3Un.
[IpoBenenue u 00bsICHEHNE OIBITOB

110 HAOJIIOJICHUIO TEIUIOBOTO PACIINPEHHUS
razoB. [IpoBenenne u 00bSICHEHNE OTIBITOB
110 0OHAPY)KEHHIO CHIJI MOJICKYJIIPHOTO
NPUTSDKCHUS M OTTAJIKUBAHUS

23 ArperatHble COCTOSHUS
' BEIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/7f41
6194

Ornucanue (¢ UCIOIB30BaHUEM MTPOCTHIX
MoOjieJiell) OCHOBHBIX Pa3IMYUi B CTPOCHUHU
ra30B, KUIAKOCTCH U TBEP/BIX TEIL.
OOBsICHEHHE MAJIOH COKHMAEMOCTH
KUAKOCTEN U TBEPIBIX TeJl, O0NIBIION
cxuMaeMocTH ra3os. O0bICHEHUE
coxpaHeHus POPMBI TBEPIBIX TN U
TeKy4ecTH KuAaKocTu. [IpoBenenue
OIIBITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJBI YaCTHUIIbI
HaxOoJATCS B CPETHEM JANIbIIE IPYT OT
Jpyra (MJI0THOCTh MEHBIIIE), YEM B
JKHJIKOM. Y CTAHOBJICHUE B3aNMOCBSI3H
MeEX1y OCOOCHHOCTSIMH arperaTHbIX
COCTOSIHUI BOJIBI U CYIIIECTBOBAHHEM
BOJHBIX oprann3mMoB (MC — Ouosnorus,
reorpadus)

Uroro mo pazneny 5

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej

3.1 MexaHnueckoe ABMKEHUE 3

bubnuoreka [IOK
https://m.edsoo.ru/7f41
6194

HccnenoBaHne paBHOMEPHOTO JIBHXKEHUS,
oTIpe/IelICHUE eT0 MPU3HAKOB.
HaGnronenne HepaBHOMEPHOTO IBHKCHUS
U OIIPEAEIIEHUE €0 OTIIMYUM OT
paBHOMEpHOTO JABMXeHUs. Onpenenenue
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3.2

HNuepuusi, Mmacca, MIOTHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6194

CKOPOCTH PaBHOMEPHOTO JIBUKEHUS
(1rapuka B )KUIAKOCTH, MOJIENIN
AIIEKTPUYECKOTO aBTOMOOWIIA U T.1.).
Onpenenenue cpeiHel CKOPOCTH
CKOJIbXKEHHUSI OpyCKa WM IapuKa o
HAaKJIOHHOM 1u1ockocty Pemenue 3anau
Ha OIIpeJIeJICHUE IIyTH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBUIKEHUS.
Ananu3 rpauKoB 3aBUCUMOCTHU IIyTH U
CKOPOCTH OT BPEMEHHU

OOBbsicHeHHE U TPOrHO3UPOBAHUE
SIBIICHHI, 00YCIIOBIIGHHBIX HHEPLIUEH,
HaIpUMep, 4TO MPOUCXOIUT IIPU
TOPMOKEHHUH HMJIM PE3KOM MaHEBpE
aBTOMOOWJISA, TOYEMY HEBO3MOXKHO
MI'HOBEHHO IPEKPaTUTh JBIKEHHUE HA
BEJIOCUIIE/IC WJIM CAMOKATE U T. 1.
IIpoBeneHune u aHaIu3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE
CKOPOCTH JIBUJKEHUS TeJla B PE3yJIbTaTe
JICCTBHSI HA HETO ApYyrux Ten. Pemenne
3aJ1a4 Ha ONpPEAEIEHUE MACChI TEJa, Ero
00Bvéma u motHocTH. [IpoBenenue u
aHaJIN3 ONBITOB, IEMOHCTPUPYIOLINX
3aBUCUMOCTb U3MEHEHUS CKOPOCTH Teja
OT €ro Macchl IIPH B3aUMOJIEHCTBUU TEIL.
N3mepenne maccsl Tena pa3iIndyHbIMU
cnocobamu. OnpezaeneHue MIOTHOCTH
TeJa B PE3YJIbTATE U3MEPEHUS €r0 MACChI
u 00béMa
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3.3

Cwnna. Buner cun

14

bu6mmoteka [IOK
https://m.edsoo.ru/7f41
6194

N3ydenune B3anMOICCTBUS KaK TPUUUHBI
MU3MEHEHHUS CKOPOCTH TeJa UIU €T0
nepopmanuu. OnucaHue peanbHbIX
CUTYyalui B3aMMOJIECHUCTBUS TEII C
IIOMOUIbIO MOJIENEN, B KOTOPBIX BBOJAUTCS
MOHSTHE U NU300paKEHHUE CUIIBI.

W3y4eHne cuibl ypyrocTy.
HccnenoBanue 3aBUCUMOCTU CHIIBI
YIOPYTOCTH OT YIUIMHEHUSI PE3UHOBOIO
HIHYpa WU NPYXHUHBI (C TOCTPOCHUEM
rpaduka). AHaIM3 MPaAKTUYECKUX
CUTYallUi, BKOTOPBIX MPOSBIIAETCS
JeficTBUE CUIIBI YIIPYTOCTH (YIPYTOCTh
Ms4a, KPOCCOBOK, BETOK JiepeBa U Jp.).
AHanu3 cuTyaluil, CBSI3aHHBIX C SBJICHUEM
TaroteHus. OOpsicHeHHe OpOUTAILHOTO
JBUKCHMS IUIAHET C UCIIOJIb30BaHUEM
SIBJICHUS TATOTEHUS U 3aKOHA WHEPIIUH.
N3mepenue Beca Tea ¢ MOMOIIBIO
nuHaMomeTpa. OO0CHOBaHHME ITOTO
croco0a u3MepeHust. AHaIu3 U
MOJIETTMPOBAHUE SIBJICHUSI HEBECOMOCTH.
DKCIIEpUMEHTAIIBHOE MOY4EHHE ITpaBUIIa
CJIOXKEHMSI CUJI, HAIIPABJICHHBIX BJIOJIb
0Z1HOH npsiMoii. OnpeniesieHre BETUYUHbI
paBHOAEHCTBYIOLIEN cril. V3ydeHne cuisl
TPEHMSI CKOJIBKEHUSI U CUJIBI TPEHUS
nokosi. MccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHMSI OT CUJIbI JaBJICHUS U CBOICTB
TPYLINUXCS TOBEPXHOCTEN.

AHan3 NpaKTUYECKUX CUTYallU, B
KOTOPBIX MPOSIBISETCS IEHCTBUE

CHUJIBI TPEHUS, UCTIONb3YOTCS
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Hroro no pasacity

21

CrocoObl €€ yMEeHbILIEHUS WIH
yBeJIMUYEHUS (KaTaHHe Ha JIbDKaX,
KOHBKaX, TOPMOXKEHHE aBTOMOOUIIS,
MCII0JIb30BaHUE TIOIIIMITHUKOB,
IUIaBaHUE BOJHBIX )KUBOTHBIX U JP.).
Pemenue 3a1a4 ¢ uCHoIb30BaHUEM
dbopmyI i pacyéra CHIIBI TSKECTH,
CWJIBI YIIPYTOCTH, CHJIbI TPEHUS

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Jasnenue. Ilepenaua
4.1 JIaBJIEHUS TBEPIBIMU TEJIAMU,
JKUIKOCTSIMH U Ta3aMH

4.2 JlaBneHue XKUIKOCTH

bubmmoteka [IOK
https://m.edsoo.ru/7f41
6194

bubnuoreka [IOK
https://m.edsoo.ru/7f41
6194

Ananu3 1 00bSICHEHHUE OIBITOB U
MPAKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBJISICTCS CUJIA JIaBJICHHMSL.
ObocHoBaHMEe cI0OcOOOB YMEHBIICHUS U
yBeJIMUYEHUS AaBneHus. M3yuenue
3aBHUCHMOCTH JIABJICHMS ra3a oT 00bhEéMa
U TemnepaTypsl. M3yuenue
0COOEHHOCTEH TIepe1aun JaBIeHUs
TBEPABIMU TENaMU, KUIKOCTSIMHU U
razamu. OOOCHOBaHUE PE3yIbTaTOB
OTIBITOB OCOOEHHOCTSIMH CTPOSHUS
BEIIECTBA B TBEPAOM, KHJIKOM U
ra3000pa3HOM COCTOSTHUSIX.
DKCIepUMEHTAIBHOE JI0Ka3aTeIhCTBO
3akona Ilackans. Pemrenne 3amay Ha
pacyér JaBiIeHUs TBEPIOTO Tella
HccnenoBanue 3aBUCUMOCTH JABIICHHS
JKUAKOCTH OT TIYOUHBI IOTPYKEHUS U
IJIOTHOCTH KUJIKOCTH. HaOmoaenue u
00BSICHEHHE THIPOCTATHYECKOTO
napajiokca Ha OCHOBe 3akoHa [lackas.

N3ydenne cooOIaronxcs COCy10B.
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Pemenue 3agau Ha pacué€r naBieHUs
sxkuakoctu. O0bICHEHNE IIpUHIIUIIA
JIEUCTBUA TUIPABIMYECKOTO Ipecca,
ITHEBMATHUYCCKUX MAIlINH. AHaJII/IS )41
00BSICHEHUE PAKTHUECKUX CUTYaIUi,
IIGMOHCTpI/Ip}IIOH_[I/IX HpOHBHeHHe JABJICHUSA
KUJKOCTH U 3aKkoHa [Tackans, Hanpumep
MPOLECCOB B OpPraHU3Me MpU
TITyOOKOBOTHOM HBIPSITHUH

4.3

ATMocdepHOe 1aBIeHHE

bu6mmoteka [IOK
https://m.edsoo.ru/7f41
6194

DKcrepuMeHTATbHOE OOHAPYKEHHE
aTMoc(hepHOro JaBICHHS. AHAIN3 U
00BSICHEHUE OMBITOB U MPAKTUYECKUX
CUTYallui, CBSI3aHHBIX C IEWCTBUEM
atMocepHoro narieHus. OObsICHCHHE
CYIIECTBOBaHMS aTMOC(EpHI Ha 3emiie u
HEKOTOPBIX TUIaHETaX WM €€ OTCYTCTBHS
Ha JIpyTUX miaaHerax u JlyHe.
OO0BsicHeHHE U3MEHEHUS TIJIOTHOCTH
aTMoc(epsI C BBICOTOW U 3aBUCHMOCTH
aTMOC(EepHOT0 AABJICHUS OT BBICOTHI.
Pemenue 3anau Ha pacuér atmocdepHOro
nasieHusd. M3yuenue ycTponcrsa
OGapomeTpa-aHepoua.

4.4

JlelicTBuE ®KUJIKOCTH U Ta3a
Ha NOTPYKEHHOE B HUX TEJIO

bubnuoreka [IOK
https://m.edsoo.ru/7f41
6194

DKcrepuMeHTaIbHOE 0OHAPYKEHUE
JIEHCTBHS KHUJIKOCTH U ra3a Ha
MOrPYKEHHOE B HUX Teso. Onpenenenne
BBITAJIKUBAIOLLIEH CHUJIBI, JEMCTBYIOLIEN Ha
TEJIO, IOTPYKEHHOE B JKUIKOCTb.
[IpoBenenue u 00CYXIE€HUE OTBITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHJIbI, AE€HCTBYIOIIEH
Ha TEJIO B KUJKOCTH, OT 00BbEMa
MOrPYKEHHOM B KUIKOCTh YACTH TENA
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Y OT IJIOTHOCTH KUJKOCTH.
IIposepxa nezasucumocmu
8LIMANKUBAIOWEL CUTDI,

delicmayoweti Ha mejo

HCUOKOCIU, OM MACCbL meJa.
HccenenoBanue 3aBUCUMOCTH Beca Teja B
BOJIE OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh 4acTu Teja. Pemenue 3amaq
Ha MpUMEHEHHUeE 3aKoHa ApxuMesa u
YCIJIOBHS TUIABAHUS TEN.
KoHctpynpoBanue apeomerpa uiun
KOHCTPYHUPOBAHUE JIOJIKU U ONIPEACIICHUE
€€ Ipy30I0AbEMHOCTH

Uroro no pazaeny 21

Pa3nea 5. PaGora n MoHOCTBH. JHEprus

51 Pabora 1 MOIIIHOCTH 3

5.2 IIpocTeie MexaHU3MBI 5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
6194

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6194

OKCHepUMEHTAIbHOE OIpe/IeTICHHE
MEXaHUYECKOH paboThl CHIIBI TSXKECTU IPU
ITaJICHUN TEJA U CUJIbI TPEHUS NIPU
PaBHOMEPHOM IEPEMEILEHNUH TElIa 10
TOPU30HTAILHON TOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaEMoO NpH
noabEMeE 110 JIeCTHUIE. Pemienne 3aqa4d Ha
pacuyér MexaHn4eckoil paboTbl

Y MOIIIHOCTH

OmnpeneneHne BHIMTPHIIIA B CHIIE TIPOCTBIX
MEXaHU3MOB Ha IIpUMepe pblyara,
MOJIBUYKHOTO U HEMOABHXKHOTO OJIOKOB,
HAaKJIOHHOM 1u1ockocTu. Mccnenosanue
YCJIOBHS PABHOBECHS pblUara.
OOGHapyKeHHEe CBOWCTB MPOCTHIX
MEXaHU3MOB B PA3JIMYHbIX HHCTPYMEHTAX
U TPUCIIOCOOJICHUSIX, UCIIOJIB3YEMBIX B
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OBITY M TEXHHKE, a TAKXKE B JKUBBIX
OpraHusMax. JKCIepUMEHTAIbHOE
JI0Ka3aTeIbCTBO PABEHCTBA

paloT py NPUMEHEHUH MPOCTHIX
Mexanu3mMoB. Onpenenenue KITJI
HaKJIOHHOM IJIOCKOCTH. Perienue 3agau Ha
NpUMEHEHHE NIPaBUiIa PABHOBECHS phlUyara
u Ha pacuét KII/]

DKCIEPUMEHTAIBHOE ONPEIETICHUE
W3MEHEHUSI KHHETUYECKON 1
MOTEHIIMAJIBHON SHEPIUU TEJA IIPU €TI0
CKaThIBAaHMM 11O HAKJIOHHOM TIJIOCKOCTH.

bubnmnoreka [HOK PopMyJIMPOBAHUE HA OCHOBE
5.3 Mexanuyeckasi SHEprus 4 1 https://m.edsoo.ru/7f41 = wmcciaegoBaHMs 3aKOHA COXPAHEHUS
6194 MexaHu4eckoi sHeprun. O0cyxaeHne
IpaHMIl IPUMEHIUMOCTH 3aKOHA
coxpaHeHHsI SHepruu. Pemenne 3agad c
MCTIOJIF30BaHUEM 3aKOHA COXPAHEHUS
SHEPIUU
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITPOIT'PAMME
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8 KVIACC

Ne HaumeHoBaHue pa3ieioB
n/n ¥ TeM NpPorpamMMbl

KoanuecTBo 4acoB

Bcero

KonTpoa
bHbIE
padoThI

paxkTn
yecKue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE BHABI J1eATeILHOCTH
00y4arouuxcs

Pa3gea 1. TemioBble ABJIeHUSA

11 CtpoeHue u CBOICTBa
' BEILIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
8lce

HaGmoneHne u uHTEpIIpeTanus OnbITOB,
CBUJIETEJLCTBYIOIIUX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUU BEILIECTBA:
OIIBITHI C PACTBOPEHUEM PA3ITHMYHBIX
BEIIECTB B Bojie. Pemenue 3amau mo
OLICHMBAHUIO KOJIMYECTBA aTOMOB HJIH
MOJIEKYJI B €JMHHIIE 00bEMA

BellecTBa. AHAJIN3 TEKCTa IPEBHUX
aTOMHCTOB (Hampumep, pparMeHTa mo3Mbl
Jlykpenus «O npupope Beei») ¢
U3JI0’KEHHUEM 00OCHOBAaHUI aTOMHOM
TUNOTE3bI (CMbIcIoBOE yTeHue). OreHka

yOeIUTEeIbHOCTH 3TUX 0OOCHOBAHUM.
OObsicHeHHEe OPOYHOBCKOTO JABUKEHUS,
ABJICHUS AUPPY3UHN U Pa3IUUnN MEXTY
HUMU Ha OCHOBE I10JIOKEHHUI
MOJIEKYJISIPHO-KUHETHUECKON TeOpUH
cTpoeHus BemecTBa. OObsCHEHNE
OCHOBHBIX pa3jIMyuil B CTPOCHUU
ra3oB, JKUJKOCTEH U TBEPIBIX TeI

C MCIOJIb30BAaHUEM ITOJIOKEHHUM
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
CTpoeHus BeecTBa. [IpoBeneHne onsIToB
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10 BBIPALIMBAHUIO KPUCTAJIIOB
ITIOBAPEHHOM COJIM WIH caxapa.
[IpoBeneHune u 0OBSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOLIUX KaUJUISIPHbIC
SIBJICHUS U SIBJIEHHE CMAYMBaHHA.
OOBsiCHEHNE POJTU KAMWUIPHBIX SBJICHUN
JUISL IOCTYIUJICHUS BOJBI B OPTaHU3M
pactenuii. HaGmroneHue, nposeacHue u
00BSICHECHHE OIBITOB IO HAOIIOACHHIO
TEIJIOBOTO PACIIUPEHUS Ta30B,
JKUIKOCTEN U TBEPABIX Tell. OObsiCHEHNE
coxXpaHeHMsI 00bEMa TBEPBIX Tel,
TEKYUYECTH KHUIAKOCTH (B TOM YHCIIE,
Pa3HUIIBI B TEKYUYECTH ISl pa3HBIX
KUAKOCTEN), naBieHus rasa. [lpoenenue
OTBITOB, JIEMOHCTPUPYIOIINX
3aBUCUMOCTb JABJICHUS BO3/lyXa OT €T0
00bEMa U HarpeBaHUs WU OXJIAXKICHHUS,
1 BX 00OBSICHEHUE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUY€HHsI. AHAIN3
MPaKTUYECKUX CUTYyaIUH, CBA3aHHBIX

CO CBOMCTBaMU ra3oB, JKHAKOCTEH 1
TBEPIBIX TEI

1.2

TernoBbIe TPOLIECCHI

21

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
8lce

O06ocHOBaHME PABUIT U3MEPEHUS
TeMriepatypbl. CpaBHEHHE pa3INYHBIX
CIocoO0B M3MEpPEHUS U LKA
temneparypbl. Habmtonenue u o0bsicHeHne
OIIBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE
BHYTPECHHEH SHEPTUH TeJIa B pe3yJIbTaTe
TCILIONICpCaavIun U paGOTBI BHCIIHHUX CHUIJI.
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HaGnronenue u 00bsICHEHHE OMBITOB,
00CyXIeHUE TPAKTUICCKUX CUTYaIIUH,
JIEMOHCTPHUPYIOITUX Pa3JIMYHbIC BUIbI
TEIJIONEpelauu: TEIIONPOBOIHOCTb,
KOHBEKIINIO, u3aydeHue. MccienoBanue
SIBJICHHS TETJIOOOMEHA MPU CMEITUBAHUU
XOJIOJTHOW M Topsiueit Boabl. Habmonenue
YCTaHOBJICHUS TEIIOBOTO PABHOBECHSI
MEXIy ropsiuei U XOJ0IHON BOJOM.
Onpenenenue (M3MepeHNEe) KOIUYECTBA
TEIUIOTHI, OJYYEHHOTO BOJIOW MpH
TEII000MEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.
Ornpenenenne (U3MEPEHHE) YACIbHON
TEII0EMKOCTH BelecTBa. Pemenue 3amayq,
CBSI3aHHBIX C BEIYHCIICHUEM KOJIMYECTBA
TEIJIOTHI U TEIIIOEMKOCTH MPH
TeriooOMeHe. AHaIIU3 CUTYaluid
MPAaKTUYECKOTO UCTOIb30BAHMS TETIOBBIX
CBONCTB BEILIECTB U MATEpPUAJIOB,
HaIpUMeEp, B LIETAX SHEProcOepeKEeHNUS:
TETUIOU30JISIIHSL, SHEprocOeperaromiye
KPBIIIN, TEPMOAKKYMYJISITOPBI U T. 1.
HaGnronenue siBleHui ucnapeHus u
KoHJleHcauuu. MccnenoBanue npouecca
UCIIapEHUs Pa3IUYHbIX KUIAKOCTEH.
OObsicHeHUE SBICHUI UCTIAPEHUS U
KOHJICHCAIlMM Ha OCHOBE aTOMHO-
MOJIEKYJISIpHOTO yueHus. Habmonenne u
00BsICHEHUE TpoIlecca KUIIEHUS, B TOM
YHCJIe 3aBUCUMOCTH TEMIIEPATYpPhI




KUIEHUs OT AaByienus. OnpenencHue
(M3MepeHne) OTHOCUTEILHOM BIAXKHOCTH
Bo3ayxa. Habmronenue mporecca
TJIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA,
HarpumMmep, Jibja. CpaBHEHHE MPOIECCOB
TIJIaBJICHUS KPUCTAUIMYECKUX TE U
pa3MsAr4eHuUs MPU HarpeBaHuu aMOP(HBIX
ten. Onpenenenue (M3MepeHne) yIeabHON
TEIJIOTHI IIIaBIcHU 1bJa. OObsICHECHHUE
SIBJICHUH TUIABJICHUS M KPUCTAJIU3AIMK HA
OCHOBE aTOMHO- MOJIEKYJIIPHOTO yUEHHUS.
Pemenue 3aga4, CBSI3aHHBIX C
BBIYMCJICHHEM KOJUYECTBA TEIUIOTHI B
mporieccax TerIonepeadu mpu
MJIABJICHUU U KPUCTAJIA3AINH,
WCIIAapEHUHU U KOHJCHCAIIMU. AHAIN3
CUTYyaIMi IPAKTUYECKOTO MPUMEHEHUS
SIBJICHHH TUIaBJICHUS U KPUCTAJTU3AIINH,
HaIpuMep, MOJyYEeHNUE CBEPXUUCTHIX
MaTepuaioB, COJeBas rpeiika u Jip.
Ananu3 paboTsl 1 00BICHEHHUE MPUHIIUITA
JIEUCTBUS TEIJIOBOT'O JBUTATCIA.
BrruucieHne KoJIM4ecTBa TEIIOTHI,
BBIJICJISIFOIIETOCS TIPU CTOPaHUU
pa3nuyHbIX BUJI0B TorumBa, u KIT/
neurarens. O6cyXIeHHe YKOTOTUIECKUX
IIOCIIEICTBHI HCII0Ib30BAaHMS JIBUTATEIICH
BHYTPEHHETO CrOpPaHUs, TETJIOBBIX U
TUAPOIIEKTPOCTAHIINI

Hroro o pazneny 28

Pa3nes 2. DiiekTpuyeckne M MATHUTHbBIC SIBJICHUSA




2.1

DneKTpUYecKue 3apsibl.
3apspKeHHBIC Tea U UX
B3aUMOJICHICTBHE

bu6mmoteka [IOK
https://m.edsoo.ru/7f41
8lce

Habmoienue v mpoBeieHre OTBITOB
IO 3JIEKTPU3AILUU TEN NPU

CONPUKOCHOBEHUH U MHIYKLIHEH.
HaGnronenue u o0ObsicHeHue
B3aMMOJCHCTBYS OJHOUMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TEIl.

OOBsICHEHHE TTPUHIINATIA JCHCTBUS
anexTpockona. OObICHEHHE SIBICHUI
ANEKTPHU3ALNHU ITPH COMPUKOCHOBEHHUH TEJT
Y MHIYKIMEN C UCIIOJIb30BaHWEM 3HAHUH O
HOCHUTEJISIX JICKTPUUYECKUX 3aPsI0B B
BenlecTBe. Pacro3sHaBanue U 00ObICHEHHE
SIBJIEHUM JICKTPU3AIMU B IOBCEAHEBHOM
ku3Hu. HaGmonenue u oObsacHeHUE
ONBITOB, WJUTFOCTPUPYIOLIUX 3aKOH

COXpPaHEeHHMsI IIEKTPHUUECKOTr0 3apsaa.
HaOnroneHue onbITOB 110 MOJIEIMPOBAHUIO

CHUJIOBBIX J'IPIHI/IfI SHGKTpI/I‘-ICCKOFO TI10JI4.
Uccnenoanue nencTBus 3I€KTPUIECKOTO
I10JIsI HA HpOBOI[HI/IKI/I 58 I[I/IBJ'IGKTpI/IKI/I

2.2

IlocTostHHBIHI
AIEKTPUUYECKUN TOK

20

bubnuoreka [IOK
https://m.edsoo.ru/7f41
8lce

HaGnronenue pa3anvHbIX BUIOB IEUCTBUS
AIIEKTPUYECKOTO TOKA U OOHApYKEHUE
ATUX BHIOB JIEHCTBUS B IIOBCEIHEBHOMN
sku3Hu. HaOmronenme BO3HUKHOBEHUS
ra3oBOTO pa3psiia v JIEKTPUUECKOT0 TOKA
B xkuakoctu COOpKa U UCTIBITAHUE

BHGKTpH‘IeCKOﬁ LOCIH ITOCTOSIHHOI'O TOKA.
I/IBMCPCHI/IG CHJIbI TOKAa aMIICPMCTPOM.

N3mepenne 3MeKTpuyecKoro HanpsKeHUs
BosIbTMETpOM. [IpoBenienne u o0bsicHeHHE
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OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTUBICHUS
MIPOBOJHMKA OT €r0 JJIMHBI, MIOIIAIN
IIONIEPEYHOI0 CEUYEHUS U MaTepuaa.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MIPOTEKAIOIIETO Yepe3 PE3UCTOp, OT

COIIPOTHUBIICHHUS PE3UCTOPA U HANPSKEHUS
Ha pesucrope. IIpoBepka npasuiia
CJIO’KEHHSI HAPSKEHUH ITpU
IIOCJIE0BATEIBHOM COEIMHEHUH JIBYX

pesuctopos. [IpoBepka mpaBuia i CUIIbI
TOKa IpU MapauIeIbHOM COSAMHEHUN
PE3UCTOPOB. AHAJIU3 CUTYallUN
[10CJIEZI0BATENBHOIO U ApalIeIbHOTO
COEIMHEHUS TPOBOJHUKOB

B JIOMAIITHUX JJIEKTPUUCCKUX CETSIX.
Pemrenue 3aau ¢ UCNOJIb30BaHUEM 3aKOHA
Owma u popmyn pacuéra HNEKTPUIECKOTO
CONPOTHUBIICHHUS NTPU NOCIIEIOBATEIBHOM U
MapajuieIbHOM COE€IMHEHUH NPOBOAHUKOB.
Omnpenenenue pabOTHI AMEKTPUIECKOTO
TOKa, MPOTEKAIOIIETO Yepe3 pe3ucTop.
OmnpeneneHre MOIIHOCTH 3JEKTPUUYECKOTO
TOKa, BBIICIISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA
yepes JIAMIIOYKY OT HANPSKEHUs Ha HEe.
Onpenenenue KIIJ[ narpesarens.
HccnenoBanue npeoOpa3oBaHus SHEPTUU
IIpH MOoABEME Tpy3a JIEKTPOIBUTATETIEM.
OOBsiCHEHNE YCTPOICTBA U TIPUHITUTIA




2.3

MarsuTHbIE SIBICHUS

1.5

bubmmoreka [IOK
https://m.edsoo.ru/7f41
8lce

JeMCTBUS TOMALTHUX
AJIEKTPOHATPeBATEIbHBIX TIPUOOPOB.
OO0BsicHEHHE TPUYHH KOPOTKOTO
3aMbIKaHUs U IPUHLUIIA 1EHCTBUS
IJIABKUX MpeoXpaHuTeneil. Pemenue
3a]1a4 C UCII0JIb30BaHUEM 3aKOHA
Jxoyns—JIenna

HccnenoBanre MarHuTHOTO
B3aMMO/JICHCTBUS TOCTOSIHHBIX MarHUTOB.
M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHuTOB NIPU UX OOBETUHEHUH H
pasznenenuu. VMcciaenoBanue MarHUTHOTO
B3aMMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.
M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHuTOB IPU UX O0OBETUHEHUH U
paznenenun. [IpoBeneHne onbITOB 1O
BU3YaJIM3al1H 11011 TOCTOSHHBIX
Mar"urToB. M3yuenune sBiaeHus
HaMarHWYMBaHUS BEIIECTBA.
HccnenoBanue IeNCTBUS IIEKTPUIECKOTO
TOKa Ha MAaTHUTHYIO CTPEJIKY.
IIpoBeneHnE ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHUMOCTb CHJIbI B3aUMOJEHCTBUSA
KaTYIIKH C TOKOM U MarHuTa OT CUJIbl U
HaIpaBJICHUS TOKA B KaTylIKe. AHAIU3
CUTyalluil IPAKTUYECKOTO IPUMEHEHUS
AIIEKTPOMArHuTOB (B OBITOBBIX
TEXHUYECKHUX YCTPONCTBAX,
MPOMBIIIIEHHOCTH, MEIUIIIHE).
W3y4eHnne neicTBUsI MarHUTHOTO IOJIS Ha
IIPOBOJHUK C TOKOM. M3yueHune nencrBus
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anekrpoasurareins. M3mepenue KII/]
3JIEKTPOABUIaTEIbHON YCTAaHOBKH.
Pacrio3HaBaHue 1 aHATIN3 pa3IMYHBIX
IIPUMEHEHUH 3JIEKTPOABUTATEIEH
(TpaHCmOpT, OBITOBBIE YCTPOUCTBA U AP.)

OIBITHI 11O HUCCIICAOBAHUIO SABJICHUA

DJIeKTpOMarHuTHas brbsmorexa LIOK - .
24 p 4 https://m.edsoo.ru/7f41 SMCKTPOMATHHTHON HHHYFHHH'
HHIYKIUS 81ce HCCIIENOBAHNE U3MEHEHUI 3HAYEHUS U
HaIpaBJICHUS] UHYKIIMOHHOTO TOKa

Hroro mo pazneny 37

PesepBHOE BpeMs 3

OBIEE KOJIMYECTBO HACOB

1 68 145

[10 ITPOI'PAMME
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9 KVIACC

KosmyecTBo yacos DJIeKTPOHHbIE OcHOBHBIE BHIBI JeATEJIHbHOCTH
Ne HaumenoBanue pa3iesion KonTpo IpakTn (uudposbie) o0yyaromuxcs
N/l M TeM NPOrpaMMbl Bcero  JabHBIE yecKkue o0pa3oBaTejibHbIE
padoThbI padoThbI pecypchl

Pa3zgea 1. Mexannueckue siBJICHUSA

AHanus u 00CyX/1eHHE Pa3IMUHBIX
NPUMEPOB MEXAHHUYECKOTO JBHIKCHHUS.
OOcyxeHne rpaHull IPUMEHUMOCTH
MOJICIIH «MaTepHaIbHas TOUKaY.
Omnucanye MEXaHUYECKOTO JIBH)KECHHS
pa3InYHbIME crioco0amu (ypaBHEHUE,
Tabiuua, rpaduk). AHAIU3 KU3HEHHBIX
CHUTYaINi{, B KOTOPBIX MPOSBISIETCS
OTHOCHTEIBHOCTh MEXaHHYECKOTO
nBrkeHns. HabmroneHne MexaHn4ecKoro

bubmmoreka [IOK JIBHKCHUS Te€Ia OTHOCUTEIIHBHO PAa3HBIX Tl
MexaHnueckoe JBIKEHUE U . . .
11 10 1 https://m.edsoo.ru/7f41 =~ orcuéra. CpaBHEHHE ITyTEW U TPAEKTOPUM
CIIOCOOBI €r0 ONUCaHUs
a4ab JBMO)KEHHUS OJTHOTO M TOTO JK€ Tela

OTHOCHUTEIIBHO Pa3HBIX TEJI OTCUETA.
Ananus Texkcta ["anunes 06
OTHOCHUTEJIBHOCTH JIBUYKEHMS; BBIIIOJIHEHNE
3aJlaHuH MO TEKCTY (CMBICIOBOE UTEHUE).
OnpeneneHnue  cpeaHe  CKOPOCTH
CKOJIb)KEHUSI OpycKa WM JIBUKCHUS
HIapHUKa 10 HAKJIOHHOM IIIOCKOCTH.
Amnanu3 u 00cyxaeHne croco0oB
MPUOIMHKEHHOTO OTIpeIeTICHUS
MIHOBEHHOM CKOPOCTH.
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OmnpeneneHne CKOpOCTH paBHOMEPHOTO
JBYDKEHUS (LIapHKa B )KUIKOCTH, MOJEIIN
AJIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).
Omnpenenenue nyTy, IpORAEHHOIO 3a
JAHHBIM IPOMEKYTOK BPEMEHH, U
CKOpOCTH TeJa 1o rpaduKy 3aBUCUMOCTH
IIyTH PaBHOMEPHOI'O ABMXKEHUS OT
BpeMeHHu. O0CyXIeHHEe BO3MOKHBIX
MPUHLIMIIOB AEMCTBUSI TPUOOPOB,
H3MEPSIOLIUX CKOPOCTh (CIIUIOMETPOB).
Bbruucienue nyTu ¥ CKOpOCTH MU
PaBHOYCKOPEHHOM IIPAMOJINHENHOM
JBUKEHUM Tena. OnpenencHue
MPONIEHHOTO MYTH U YCKOPEHUs
JABHMIXXCHUA TCJIa I10 Fpa(bI/IKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO JBUKEHUS TEIa OT
BpeMeHHU. [Iposepka cunome3swl.: eciu
npu pasgHoyCKOPEeHHOM OBUICEHUU

0e3 HauanvbHoU cKopocmu nymu
OMHOCAMCA KaK pﬂd HeuemHbIX

uucei, mo coomeemcmeyroujue
NPOMENCYMKU 8PEMEHU OOUHAKOBDL.
OrnpeneneHne yCKOpeHUsl Tena Mpu
PaBHOYCKOPEHHOM JBM)KEHUH T10
HAKJIOHHOM TiockocTu. 3Mepenne
Nepro/ia ¥ YacTOThl 0OpalieHus Tena 1o
okpyxHOcTH. OnpesieneHne CKOpoCTH
PaBHOMEPHOTO JIBUKEHUS TeJla 10
OKpY’KHOCTH. Pemenue 3a1a4 Ha
OIIpECIIEHNE KHHEMATHUECKUX
XapaKTEPUCTUK MEXaHUYECKOTO IBHKCHHUS




1.2

B3aumoneiicTtBue Tei

20

bubmmoreka [IOK
https://m.edsoo.ru/7f41
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pasznuuHbIX BU0OB. Pacrno3HaBanue u
npuOIMKEHHOE OMUCAHKUE Pa3IMYHbIX
BHJIOB MEXAHUYECKOT'O JIBUXKEHUS B
IpUpOJIe U TEXHUKE (Ha MpuUMepax
cBOOOHO MAIAIONINX TEJ, TBUKCHUS
KUBOTHBIX, HEOCCHBIX TEJI, TPAHCIIOPTHBIX
CPEIICTB U JIp.)

Hab6mronenue u o0cyk1eHne ONBITOB

C IBMKCHUEM TeJla MPU YMEHBIIEHUN
BJIMSTHUS IPYTUX TEJ, MPETSITCTBYIONINX
IBIDKEHUIO. AHainn3 TekcTa | annes ¢
OTHMCaHUEM MBICIICHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIUY;
BBITIOJIHEHHE 3aaHU 0 TEKCTY
(cmbIciioBOE uTeHUE). OOCYXKICHHE
BO3MO’KHOCTH BBITIOJIHEHUS 3aKOHA
WHEPIIMU B PA3IUYHBIX CUCTEMAX OTCUETA.
Habmronenue u o6cyxaeHue
MEXaHWYECKUX SIBIICHUN, TPOUCXOISIINX B
cucreme otcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBHKCHUHN
OTHOCHUTEJIbHO KaOuHeTa (QU3UKH.
JlelicTBus ¢ BEKTOpaMHU CHII:
BBIMOTHEHME 3aJJaHU 110 CIIOKEHUIO U
BBIYMTaHHUIO BeKTOpoB. Habmonenue
W/ TIPOBEJICHHE OTBITOB,
JIEMOHCTPHUPYIONTUX 3aBHCHMOCTD
YCKOPEHHUS TeJla OT MPUIIOKEHHOM K
HEMY CHJIBI U MAcChI TeJla. AHAIU3 U
00BSCHEHHE SIBJICHUHN C
KCIIO0Ib30BAHUEM BTOPOTO 3aKOHA
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Hrrorona. Pemenue 3agau ¢
HCII0JIb30BAHUEM BTOPOTO 3aKOHA
HproToHa 1 paBuia CI0KEHUS CHIL
Omnpenenenue KECTKOCTU MPYKUHBI.
AHanu3 cuTyalui, B KOTOPbIX
HabIoAa0TCs ynpyrue aedopMaiim, U ux
00BSICHEHHUE C UCTIOIb30BaHUEM 3aKOHA
I'yka. Pemenue 3amau ¢ MCoiib30BaHUEM
3akoHa ['yka. MccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS OT CHJIbI
HOpMaJbHOTO naBieHus. O0cyxaeHue
PE3yNbTAaTOB HCCIIEI0BaHUS.
Omnpenenenne ko3 dunnenra TpeHus
CKoJIbKeHus1. M3Mepenue cuibl TpeHus
nokosi. Pemenue 3a1a4 ¢ UCMONb30BaHHEM
(hOpMyJIBI ISl CUITBI TPEHUS CKOJIBKEHMSL.
AHanu3 IBM>KEHUS TeJl TOJIBKO MO
JIeMCTBUEM CUJIBI TSXKECTH — CBOOOIHOTO
nagenus. O0bsiCHEHNE HE3aBUCUMOCTH
yCKOpeHUsi CBOOOIHOTO NaIeHUs OT MACChI
tena. OlleHKa BEIMYUHBI CHIIBI TATOTEHUS,
JeICTBYIOLIEH MEXTy IBYMsI TelaMu (JI1st
pa3HBIX Macc). AHAIN3 IBHKCHUS
HEOECHBIX TeJ MOJ] IEHCTBUEM CHIIBI
TATOTEHUS (C UCIIOJIb30BaHUEM
JOTIOJTHUTEITLHBIX HCTOYHUKOB
uHpopmanun). Pemenue 3amay c
HCIIOJIb30BAHUEM 3aKOHA BCEMHUPHOTO
TATOTEHUS U POPMYJIbI I pacuéra CHUIIbI
TSKECTU. AHAJIN3 OPUTMHAIBHOTO TEKCTA,
OTMCHIBAIOLIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BBITIOJIHEHHE




3aJlaHui 0 TEKCTY (CMBICIOBOE
yrenne). Habmronenue u o0cyxaeHue
OTIBITOB 110 U3MEHEHUIO Beca Teja Npu
YCKOPEHHOM JIBUKCHHH.

AHanu3 ycioBUN BO3HUKHOBEHUS
HEBECOMOCTH U MEPErpy3KHu.

Pemenue 3anay Ha onpe/eneHye Beca Tena
B PA3JIMYHBIX YCIOBHSIX. AHAJIA3 CHII,
JICUCTBYIOIIUX HA TEJIO, MOKOAIIEECS Ha
onope. OnpeienieHrue HeHTpa TIAKECTH
pa3IMYHBIX Tell

1.3

3aKOHBI COXPAHEHHUS

10

bubmmoteka [IOK
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Habmronenue u 00CyXaeHUE OIBITOB,
JEMOHCTPUPYIOIIUX Nepeady UMITyjIbca
IIpY B3aUMOJICUCTBUM TEJl, 3aKOH
COXpPaHEHMsI UMITYJIbca IpU a0COIOTHO
yIPYTroM U HEYNPYTrOM B3aWMOIEHCTBUU
TeJ. AHaJIM3 CUTYallui B OKpYyXKarolen
YKU3HU C UCIIOJIb30BAaHUEM 3aKOHA
COXPAaHEHHUs UMITYJIbCA.

PacniozHaBaHue sBJIEHMS pEAKTUBHOTO
JBUKEHUSI B IPUPOJE U TEXHUKE.
[IpumeHeHne 3aKOHa COXPAHEHUS
HMITyJIbCA JJIs pacuéTa pe3ysbTaToB
B3aUMOJICHCTBUS Tell (Ha IpHUMepax
HEYNpYyroro B3auMOJEHCTBHUS, yIIPyroro
LIEHTPAJIBHOTO B3aUMOJICHCTBUS ABYX
OJIMHAKOBBIX TeJI, OJTHO U3 KOTOPBIX
HETIOABMKHO). Pemenne 3amay ¢
HCII0JIb30BAHNEM 3aKOHA COXPaHEHUs
umnyibca. Onpenenenne paboThl CUITBI
YIPYTOCTH IIpU TOABEME I'Py3a C
HCIIOJIB30BAHUEM HEMOIBUKHOTO U
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MOJIBIKHOTO O710K0B. M3Mepenue
MOIIHOCTH. MI3MepeHne NOTEHIHAITBHOMN
SHEPTUU YIPyro AepopMUPOBAHHOI
NpYyKUHBL. M3MepeHne KuHeTH4eCKon
SHEPTHH TeJa MO JJIMHE TOPMO3HOIO ITyTH.
DKCIIEpUMEHTAIbHOE CPABHEHHUE
M3MEHEHHUS OTEHLUAIbHON U
KUHETUYECKOMN SHEPruil Tena npu
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.
DKCcrepuMeHTalbHask IPOBEpKa 3aKOHA
COXpPAHEHHUs MEXaHWYECKON PHEPruu Mmpu
cBoOoHOM TaneHnn. [Ipumenenne 3akona
COXPaHEHUS MEXaHUUYECKOHN 3HEpPTruu AJis
pacyéra NOTEeHUHAIbHON U KUHETUYECKOU
SHeprui rena. Penienue 3aga4 ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKOHN HEPTUn

Hroro no paszneny 40

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1 MexaHnueckue KojieOanus 7

bubnuoreka [IOK
https://m.edsoo.ru/7f41
a4ab

Habmonenue xonebanuii moa

JEHCTBUEM CUJI TSDKECTH M YIPYTOCTH

1 00Hapy>XKeHHUE MOI00HBIX KOJIeOaHUi

B OKpYXarolieM Mupe. AHaIu3
KoJjeOaHuil Tpy3a Ha HUTH U Ha
npyxuHe. OnperenecHie 4acTOThI
KoJIeOaHUH MaTEMaTUIECKOTO U
MPYXUHHOTO MasiTHUKOB. Habnronenue u
0OBSCHEHHE SIBJICHUS PE30HAHCA.
Hccnemoranue 3aBUCUMOCTH TIEpHOA
Kosie0aHui OBEIICHHOTO K HUTH Tpy3a
OT JNIMHBI HUTH. [IpoBepKka HE3aBHCUMOCTH
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nepuoJia KojaeOaHuil rpysa, Mo BEIIeHHOTO
K JIEHTE, OT Macchl rpy3a. Habmonenue u
00CyX/IeHHE OIBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb IepHOa KoueOaHui
IPY>KHHHOT'O MasiTHUKA OT Macchl rpys3a U
JKECTKOCTHU NpYyKUHBL. [Ipumenenue
MaTEMaTHYECKOTO U PY>KUHHOTO
MasTHUKOB B Ka4€CTBE MOJEIEH s
OTHCaHUS KOJIeOaHUN B OKPYKAIOIIIEM
Mmupe. Penienue 3a1a4, CBSI3aHHBIX C
BBIUUCIICHUEM MJIM OLIEHKOM YacTOThI
(nepuona) konebanuii Mzmepenue
VCKOpeHUs c60600H020 NAOeHUs

2.2

MexaHn4ecKre BOJIHBI.
3ByK

bubmmoteka [IOK
https://m.edsoo.ru/7f41
a4ab

OOHapy)XeHue 1 aHaJIU3 BOJHOBBIX
SIBJICHUH B OKPYXKAIOIEM MHUpE.
Habmonenue pacrpoctpaneHus
MIPOJOJBHBIX U MOTIEPEYHBIX BOJH (Ha
MoOJIeNIN) U 0OHapyKEeHHE aHAIOTUYHBIX
BHUJIOB BOJIH B IIPUPO/IE (3BYK, BOJIHBI HA
BOJie). BrIunciienue JUTMHBI BOJIHBI U
CKOpPOCTH PacIpOCTPAHEHUS 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAJIbHOE
OTIpeJIeJIeHUE TPAHUL] YaCTOTHI
CJIBIIIIMMBIX 3BYKOBBIX KOJI€OaHUH.
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYKa
OT YacTOTHI (B TOM YHCIIE, C
WCTIOJIh30BAHNEM MY3BIKAIBHBIX
uHCTpyMeHTOB). Habmonenue u
00BSICHEHUE SIBIICHHS aKyCTHYECKOTO
pe3oHaHca. AHalIN3 OPUTUHAIBHOTO
TEKCTa, HOCBALIEHHOTO UCIIOIb30BAHUIO
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3ByKa (WJIH YJIbTPa3ByKa) B TEXHUKE
(ax0nmoKarus, yIbTpa3ByK B MEIUIIUHE U
JIp.); BBITIOJTHEHUE 3a/IaHUH 110 TEKCTY
(CMBICIIOBOE YTECHHE)

Uroro no pazaeny 15

Pa3znen 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

[Toctpoenue paccyxaeHuit,
00OCHOBBIBAIOIINX B3aUMOCBS3b
IEKTPUYECKOTO U MAarHUTHOT'O MOJIEH.
DKcIepUMEeHTaIbHOE U3yUeHHE
CBOMCTB 2JIEKTPOMAarHUTHBIX
BOJIH (B TOM YHCJIE C IIOMOLIbIO
MOOUIIBHOTO TeleoHa). AHAIU3
PEHTI€HOBCKUX CHUMKOB
YeJI0BEYECKOro OpraHu3Ma.

bubmmoreka [IOK AHaNMM3 TEKCTOB, OMHCHIBAIOIITAX

6 2 https://m.eds00.ru/7f41 = mposiBIEHHS IIEKTPOMAarHUTHOTO

ada6 W3ITy4YEHUs B TIPUPOJIC: )KUBBIE OPTaHNU3MEI,
M3JIy4yeHus: HeOECHBIX Tell (CMBICIOBOE
yreHue). Pacrno3HaBaHue u aHaiau3
pa3IMYHBIX TPUMEHEHUH
AJIEKTPOMArHUTHBIX BOJIH B TEXHHKE.
N3y4yeHne BOIHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ NCNoJIb30BaHUEM
(bopMyI U1 CKOPOCTH
AJIEKTPOMArHUTHBIX BOJH, JITTHHBI
BOJIHBI ¥ YAaCTOTHI CBETA

31 QHCKTpOMaFHI/ITHOG IIOJIC 1

OJICKTPOMAarHuTHBIC BOJIHBI

Hroro o pazneny 6

Pa3gen 4. CBeToBbBIE ABJICHUS
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4.1

3aKOHbI PacIpOCTPAHEHUS
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/7f41
a4ab

Habnronenue onsITOB, JEMOHCTPHPYIOLITIX
SIBJICHHE TPSIMOJIMHEHHOTO
pacnpocTpaHeHus cBeTa (BOSHUKHOBCHUE
TCHU U MOJIYTECHH), U UX UHTEPIPETAIUS C
UCII0JIb30BAHUEM TIOHSTHSI CBETOBOTO JIy4a.
OOBbsicHEeHHE U MOJICTTMPOBAHNE
COJIHEYHOTO ¥ JTYHHOTO 3aTMEHHH.

HccnegoBanue 3aBUCUMOCTH yria
OTpaXCHUA CBECTOBOI'O Jiyda OT yrjia
naacHus. I/I3y‘ICHI/Ie CBOMCTB H306pa)KeHI/I${
B IINTOCKOM 3CpKaJIC. Ha6J'IIOI[CHI/IC u
00BSCHEHUE OIIBITOB 110 IMMOJIYYCHHIO

1300pa’keHUI B BOTHYTOM U
BBINTYKJIOM 3epKaiax. Habmonenue u

00BSCHEHHE OIBITOB MO MPEJIOMIICHUIO
CBETa Ha I'PaHUIIEC Pa3IMYHBIX CPEM, B TOM
YUCJIE OMBITOB C IMOJHBIM BHYTPEHHUM
oTpaxxeHueM. MccnenoBanne 3aBUCUMOCTH
yrila IpeIoMJIEHUs OT YIJIa MaJIeHUs
CBETOBOTO JIy4a Ha TPAHMIIE «BO3TYX—
CTEKJIO». Pacrio3HaBanue SBICHUMN
OTpPa)KE€HUA U MPEJIOMIICHHUS CBETA B
MOBCEIHEBHOM KU3HHU. AHAIN3 U
00BSICHEHHE SIBJIEHUS OIITHYECKOTO
Mupaxa. Pemenue 3agau ¢

HUCIIOJIB30BAHHUEM 3aKOHOB
OTpaXCHUS U IMPCIIOMJICHUS CBCTA

4.2

JIMH3BI 1 OITHYECKHUE
PUOOPHI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
a4ab

[Tonyuenne n300pakeHHUI C TOMOIIIBIO
cobuparoiel U pacCeMBAIOIICH JTUH3.
Omnpenenenue GOKYCHOIO pacCTOSTHUS U
OTNITUYECKOM CHIIBI COOMpAIOIIEH JTMH3HI.
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AHanu3 ycTpoMCTBa M PUHLIMIA IEUCTBUS
HEKOTOPBIX ONTUYCCKUX MPHOOPOB:
¢doToanmnapara, MUKPOCKOIIa, TEIECKOIIA.
N3ydeHue Moenu 1i1a3a Kak ONTHYECKON
CUCTEeMBI. AHANTU3 SIBICHUH OJIH30PyKOCTH
U JallbHO30PKOCTH, IPUHIIUIA JEHCTBUS

O4YKOB

HaGmronenue pasnosxxkenust 0e10ro cBeta B
cnektp. Habmronenue u o0bsicHeHHE
OTIBITOB TI0 TIOTYYEHHIO O€I0T0 CBeTa Mpu

Pasnoxenue 6en0r0 CBETa B EI/I6.]'II/IOTCKa HOK CJIOKCHHMH CBCTA PA3HBIX LBCTOB.
4.3 3 https://m.edsoo.ru/7f41 I 6
CIIEKTP 2426 pOBeZICHHE U OOBSICHEHUE OIBITOB
— 110 BOCTIPUATHIO I[BETA MPEIMETOB IIPH UX
HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI
(LIBETHBIE OYKH)
Hroro no pasneny 15
Pa3gen 5. KBanTOoBbIE AIBJICHUS
O6cyxnenue 1enu onbToB Pesepdopaa
110 UCCJICIOBAaHUIO aTOMOB, BBIIBHIKCHHE
TUIIOTE3 O BO3MOXKHBIX Pe3yJbTaTax
OIIBITOB B 3aBUCUMOCTH OT
MPEANoaraeMoro CTpOEHUsI aTOMOB,
Bu6miorexa [OK (hopmynupoBaHuE BHIBOJIOB U3
Hcnyckanue u IorjiomeHue €3yJIbTAaTOB ONbITOB. OOCYXKIecHE
51 4 https://m.edsoo.ru/7f41 pesy " ’ yu a
CBETa aTOMOM 2436 MPOTHUBOPEUNH TIIIAaHETAPHON MOJICIH

aToMa M OCHOBaHUM 11 runote3sl bopa o
CTAIMOHAPHBIX OPOUTAX PIEKTPOHOB.
HabumoieHne CrIoNHbIX U JIMHEHYaThIX
CIICKTPOB U3TYUCHUA PA3TIMYHBIX BCUICCTB.
OObsicHEeHHEe TUHEHYATHIX CIIEKTPOB
HM3IIYyYECHUS
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5.2

53

CrtpoeHune aTOMHOTO sijipa

S nepHblie peakuuun

bubmuorexa [JOK
https://m.edsoo.ru/7f41
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bubnuoreka [IOK
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OO6cyxaeHrne BO3MOXKHBIX THIIOTE3 O
MOJIENISIX CTPOEHUS Apa.

Omnpenenenue cocrasa sep M0 3a1aHHBIM
MacCOBBIM U 3apsI0BbIM UUCIIAM U

I10 MOJIOKEHHIO B IEPUOINYECKON cucTeMe
3JIEMEHTOB. AHAJIN3 U3MEHEHUS COCTaBa
SJIpa ¥ €ro MOJIOKEHUS B IEPUOIUIECKOM
CUCTEME IIPH 0-PaIMOaKTUBHOCTH.
HccnenoBanue TpeKoB (-4acTHULL IO
TOTOBBIM (poTorpadusim.

OOHapyxeHue 1 u3MepeHue
paaranroHHOro (hoHA C TOMOIIBIO
JI03UMETPa, OLIEHKA €r0 HUHTEHCUBHOCTH.
Amnann3 OMOJOTrMYECKUX HM3MEHEHHH,
MPOUCXOJAIIMX O] IEUCTBUEM
PaZMOAaKTUBHBIX M3ITy4EHUI.
Hcnonp30Banne paInoakTUBHBIX
W3JIy4eHUN B MEUIIMHE

Pemenue 3ana4 ¢ NCNoOJIb30BaHUEM
3aKOHOB COXPaHEHUs MacCCOBBIX U
3apsI0BBIX YMCEJ HA ONIPENEIICHUE
PEe3yabTaTOB SAACPHBIX PEAKIU;

aHaJIN3 BO3MOXXHOCTH WIN
HEBO3MOXKHOCTH SIIEPHON PEAKITUH.
OneHka >Hepruu CBA3M SAA€Ep ¢
UCIOJIb30BaHUEM (POpMYIIBI DUHIITEHHA.
OO6cyxaeHne NepcrneKTUB NCI0Ib30BAHUS
YIPaBISIEMOTO TEPMOSAIEPHOIO CUHTESA.
OO6cyx1eHrne IpeuMyIIecTB U
9KOJIOTUYECKUX MPOOJIEM, CBS3aHHBIX C
SIIEPHOM DHEPTE€TUKOM
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Hroro no pazgeny 17

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

BrinonHeHue yueOHBIX 3a/1aHUM,
TpeOYIOMIMX JEMOHCTPALIUN
KOMITETEHTHOCTEH, XapaKTepU3YIOIINX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

— MPUMEHEHHUS TMOJTy4YCHHbIX 3HAaHUH 7151
HAy4YHOTO OOBSCHEHUS (PU3NYECKUX
SIBJICHUH B OKpYXarollel IpupoJe,

B IIOBCE/IHEBHOM JKU3HU U BBISIBICHUS
(hU3HYECKUX OCHOB psiJia COBPEMEHHBIX

TEXHOJIOTHIA;
I[TosTOpenue n 06001IEHNE Bu6mmorexa LIOK — NPMMEHEHHS OCBOEHHBIX
6.1 coJiep>kaHus Kypca GU3NKu 9 2 https://m.edsoo.ru/7f41 = sKcriepUMEHTATbHBIX YMEHUN
3a 7-9 kiacc adab JUTS UccrieTIoBaHusT GU3NYECKUX SBIICHUH,

B TOM YHUCJIC IJII ITPOBEPKU I'MIIOTE3

U BBISIBIICHHS 3aKOHOMEPHOCTEM.
Pemenue pacuéTHbIX 3a7a4, B TOM YHCIIE
MIPEJIOIAraloIluX UCIOIb30BAHNE
(u3nuecKrux Mojiesell 1 OCHOBaHHBIX Ha
COJIEpKAHUU Pa3IM4YHBIX pa3eioB Kypca
¢u3uku. BeinmonHenue u 3amura
TPYIIOBBIX WU UHIAWBHUYaJTbHBIX
MIPOEKTOB, CBSA3AHHBIX C COJIEPKaHUEM
Kypca pusuku

Hroro no pasneny 9

OBILIEE KOJIMYECTBO YACOB

I10 ITPOI'PAMME 102 3 21
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HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne T Kontpoas  IIpaktuuec Aara nupposbie
eMa ypoka H3y4eH
n/m Bcero  Hble KHe o0pa3oBaTe/ibHbIE
padoTbI padoThbI HH pecypcbl

®u3nka — Hayka o npupoze. SBieHus npupoabl

OuznyecKkue sIBICHUS

3 dusnuecKre BEIMYUHBI U UX U3MEPCHUE 1
Ypok-uccienoanue "M3mepeHue teMieparypsl Ipu

4 ITIOMOIIM KUJKOCTHOTO TEPMOMETpA U AaTUMKa 1 1
TeMmeparypbl"”

5 MeTtoasl HayuyHOTO MO3HaHUA. Onucanue pU3NIecKux 1 bubnuoteka [JOK
SIBJIEHHM C IIOMOILIBIO MOoJenaei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka rumnore3sl: JaaTbHOCTh

6 NoJETa MapyuKa, MyIIeHHOTO TOPU30HTANIBHO, TEM OOJIbIIIE, 1 1
gyeM OoJIbliIe BHICOTA ITycKa"

7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bubnunorexa [JOK
CTPOECHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KeHME YacTHUIl BEllecTBa 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienopanue «OnbITh O HAOIIOAEHUIO TEIIJIOBOTO 1 1
paciIipeHus ra30B»

10 ArperatHble COCTOSIHHS BEIIECTBA 1
Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BOABL. O000IIEHHE TIO

11 pasneny «llepBoHavyasibHBIEC CBEJICHUS O CTPOSHUU 1 bubmorexa HOK

BEILIECTBAY

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanuyeckoe ABuxkeHuEe. PaBHOMepHOE U HEpAaBHOMEPHOE bubnmoreka [JOK
JBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmumoreka [IOK
13 Cxopocts. Exminusi ciopocti https://m.edsogru/ff0a079c
14 Pacuer nmyt u BpeMeHH BH)KCHUS BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa MHEPTHOCTH Tell E:ff;;;f;;?ﬁlff 020¢10
16 [TnotHocTh BemecTBa. PacueT macchl 1 06beMa Tea mo ero bubnnorexa [HOK
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras pabota «OnpeneneHne MmIOTHOCTH TBEPIOTO
Tenay
18 Pemenue 3anau no teme "IlnoTHOCTH BemecTa” bubmmorexa LOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepucTuKa B3aumoieicTBus Ten. Cuna
ynpyrocti. 3akoH ['yka
JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH
20 pacTsbkeHus (nedopMaliv) Ipy>KUHbI OT MPUIIOKEHHON
CHIIBI»
21 Asnenue Tarorenus. Cuna TSHKECTH
29 CBs13p MEXly CUIION TSKECTH U Maccol Tena. Bec Tena. bubmuorexa [IOK
Pemenue 3amay mo reme "Cuita Tspxecti" https://m.edsoo.ru/ff0al778
93 Cuna TsKecTH Ha JpyTrux IulaHerax. Pusnyeckue bubnnoreka [JOK
XapaKTEPUCTUKHU IIJIAHET https://m.edsoo.ru/ff0al502
bubnnoreka [JOK
24 Hswepetine cit. JliamomeTp https://m.edsogru/ff0a18cc
25 Bec Tena. HeBecomocTh bubnmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CrnosxeHue IByX CUJ, HalIpaBJIEHHBIX 110 OAHON IPSIMOM.

bubmuoreka [JOK

26
PaBHOelicTBYOIIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no reme "PaBHonelicTByromast cui”
28 Cuna tpenus u e€ Bubl. TpeHue B NpUpoJIe U TEXHUKE bubmmorexa [TOK
P P pup https://m.edsoo.ru/ff0alb9c
JlaGoparopHas padota «/3ydyeHne 3aBUCUMOCTH CUJIbI
29 TPEHHS CKOJILKEHHSI OT CUJIBI JABJICHUS U XapaKTepa bubmmorexa [JOK
p . P p https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIUXCS TOBEPXHOCTE»
30 Pemenue 3aa4 Ha onpesesieHne paBHOACHCTBYIOIIEH CHITBI
31 Pemenwue 3amau mo Temam: «Bec Tenay, «'padudeckoe bubnnoreka [JOK
n3zobpaxkenue cmm», «Cuibl», «PaBHOJCHCTBYOIIAS CHIT) https://m.edsoo.ru/ff0alde0
KonTponbHas pabota no Temam: «MexaHu4deckoe
32 IBUXKEHHE», «Macca, III0THOCThY, «Bec Tenay,
«['papuueckoe nzobpakenue cun», «CUiab»
33 JaBnenue. CriocoObl yMEHbBIIICHUS M YBEIHUCHUS JaBICHUS bubmmorexa [JOK
' M e https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUA Ta3a OT 00bEMa, bubnuoteka [JOK
TEMIIEPaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUst TBEPABIMU TEIIAMH, )KUIKOCTIMHU U bubnuoteka [JOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
JlaBiieHre B )KHUIKOCTHU U ra3e, BEI3BAHHOE JICHCTBHEM CHJIBI bubnmoreka [JOK
36
TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anad no reme «/laBineHue B )KUJIKOCTH U Trase. bubnuorexa [JOK
3akoH [lackans» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 CooOrmarommuecs cocyabl
ottt YA https://m.edsoo.ru/ff0a2970
. bubnmuotexa [JOK
39 I'unpaBnuueckuii mpecc 1

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

40

Manomertpsl. [1opiiHeBON )KUIKOCTHBIN HACOC

41 Atmocdepa 3eMiH ¥ IPUIHHBI €€ CYIeCTBOBAHUS bubmorexa LIOK
P P v https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
42 Bec Boznyxa. AtMocgepHOe 1aBiieHue
Ayx eproe 1 https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
43 N3mepenne atmocheprnoro aasienus. OnbiT Toppuuernimn
P bep A PP https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT BBICOTHI HAJT bubnuorexa [JOK
YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. ATMocdepHoe AaBIeHHE Ha Pa3THIHBIX bubnuoreka [IOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayd mo reme " AtmocdepHoe naBieHue"
47 JlelicTBuE MUJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubnuorexa [JOK
ApxumMenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaGopatopnas paborta «OnpezeneHne BhITaIKUBarOIIEH bubnuoreka [IOK
CWJIBIL, ICMCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B )KUIKOCTH) https://m.edsoo.ru/ff0a33fc
Jlaboparopnas pabota no Teme «ccrnenoanue
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00bhEMa MOTPYKEHHOM B bubnuorexa LIOK
g Py https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TEJa»
bu6mmoreka [IOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynpoBaHue apeoMeTpa Uiln
51 KOHCTPYMPOBAHUE JIOJKHU U ONIPEJEICHNE €€
Ipy30M0bEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue cyoB.
. bubnmuotexa [JOK
52 Bo3znyxomnaBanue», «/laBiaeHne TBEpPAbIX TN, )KUAKOCTEH U

ra3oB»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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KontponsHas pabora o Teme «JlaBieHue TBEpIbIX TET,

53 .
KHUJKOCTEH U ra30B»
bubmumoreka [IOK
>4 Mexamieckas pabora https://m.edsogru/ff0a3f82
bubmumoreka [IOK
> MonmOCTS. EAMHHIE! MOIHOCTH https://m.edsogru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuér MOIIHOCTH, pa3BUBAEMOM ITpU 1
noabséMe 1o jectHuue"
S7 [Ipoctele Mexanu3msl. Peryar. PaBHOBecHE CHIT Ha pblyare
58 Prruaru B Texnuke, ObITy U nipupoje. JlJaboparopuas pabota 05 bubnuorexa [JOK
«HMccnenoBanue ycioBH paBHOBECHS pblyara https://m.edsoo.ru/ff0a478e
59 Pemenue 3ana4 no Teme «Y CIOBUSI paBHOBECHUS PblYara bubmmorexa LOK
https://m.edsoo.ru/ff0a48a6
KoaddunnenT noneznoro neicTBUS MEXaHU3MA.
60 Jlaboparopras padota «M3mepenne KI1]] HakmoHHON 0.5
IIJIOCKOCTH»
61 Pemenue 3agaa mo reme "Pabora, momuocts, KITJT" E::gill;lr%f;;gﬁ/}]fma%m
62 Mexannyeckas sHeprus. Kunernueckas v moTeHIMagbHas bubnnoreka [JOK
SHEprus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsT MEXaHMUECKOW YHEPTHU bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPpok-3KCIIepUMEHT N0 TeMe "IKCIEPUMEHTATbHOE
64 onpeelIeHuEe N3MEHEHUS! KHHETHYECKOW U TOTEHIUAIbHOU 1
SHEPIUU MPHU CKATHIBAHUM TeJjla MO HAKIIOHHOM MIIOCKOCTH"
65 KonrtponbHas padora no teme «PaboTta 1 MOITHOCTb.

OHeprus»



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

66 PesepHblii ypok. Paborta ¢ Tekctamu 1o Teme 1 bubmumoreka [IOK
"MexaHnueckoe IBHxenue" https://m.edsoo.ru/ff0a4ee6
67 PesepHblit ypok. Pabota ¢ Tekctamu o teme "JlaBnenue 1 bubnuoreka [IOK
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"” https://m.edsoo.ru/ff0a4ffe
68 KonTtposnbHast paboTa B paMKax MPOMEXYTOUHOM 1
aTTecTaluu
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKON TEOPUHU U X ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEIIECTBA HA OCHOBE MOJI0KEHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopdHbie TeIa 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
5 CmauvBaHME U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnmoBoe paciIupeHre U CkaTue 1 bubmorexa [IOK
P P ' https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEPATypPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUSI 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bu6muoreka [JOK

N3MEHEHHUS BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Buget Terionepeain https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe

1 HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomnuectBo TemIoTHL. Y nenbHas bubnunoreka LIOK
TETUIOEMKOCTh https://m.edso00.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnnorexa [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccrnenoanue

14 SIBJIGHUS TETUIOOOMEHA MPU bubnnorexa [JOK
CMEIIMBAaHUH XOJOJHOU U ropsiuei https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacyer konmdecTBa TETIOTHI,

15 He00XO0IUMOT0 JIJIsl HATPEeBaHUS Tela U
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
yZIeJIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnnorexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKHUX Tell. Y AeNbHast bubnnorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlaGopatopHnas pabota "Onpexnenenue bu6muoreka [JOK
yIEebHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bu6nunorexa LIOK

Ucnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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21

Kunenne. Y nenpHas Teminora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBHUCUMOCTb TEMIEPaTypPhl KUTICHUS
oT aTMOCc(epHOTO JaBICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas

pabota "OnpenencHre OTHOCUTETBHON

BJIAKHOCTH BO3yxa'

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHyTPEHHETO CrOpaHUs

KIIJI TenmoBoro aurarens. TemnaoBbie

JBUTATEJIH U 3alllUTa OKpYKaromei
cpenbl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U MTPEBPALLICHUS
OHCPIYH B TCIJIOBBIX IMPpOLECCax

27

28

29

[ToaroroBka K KOHTPOIBHOU paboTe
1o TeMme "TennoBnie ABICHUS.
N3MeHeHune arperaTHbIX COCTOSIHUI
BenrecTna"

KonTponbHas pabota mo Teme
"TermnoBble siBIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'
[TonyromoBast KOHTpoOJIbHAsS paboTa.

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a83f2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ypok-uccnenoBanue "IaeKTpU3aLusl

30 TeJ UHAYKITUEH U TIPH
CONPUKOCHOBEHUH"
31 B3anmoneiicTBre 3apsyKeHHBIX TEIL. bubnmnoreka HOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnmnoreka HOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJEH
Hocurenu snexTpruueckux 3apsiioB.
33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOHUKY W TUAJEKTPUKU. 3aKOH bubnunoreka LIOK
COXpAaHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha pyUMeHEHNE bubmuoreka [IOK
CBOWCTB AJIEKTPUUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIOBHS €r0
36 cyulecTBoBaHus. McTouHnkmu bubnuorexa [JOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIecTBHSI DIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO NOJI Ha TPOBOITHUKHU
U JUAJIEKTPUKA"
DNEKTpUUECKUH TOK B METAJUIAX, bu6muoreka [JOK
39
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbBIE

qacTu



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

Cuna toka. JlabopaTopHas padora

41 "U3mepeHue u peryJupoBaHue CUITBI 0.5 bubmmorexa [JOK
.\ P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HANIPSKEHUE.

42 Bonbsr™merp. JIaboparopras pabota 05 bubmmoreka [JOK
"U3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnnorexa [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 ANEKTPUYECKOTO CONPOTUBICHUS 1 bubnnorexa [JOK
MPOBOJHUKA OT €T0 JIJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUYeHusl U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHust. 3akoH OMa Ij1g ygacTKa bubnmorexa IOK

P ' ya https://m.edsoo.ru/ff0aad4a
1enu
JlabopaTtopHas pabota "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA, HTYIIETO
46 4yepes pe3nucTop, OT COIl OTI/I}BIJI'?GHI/ISI 1 brbmmorexa LTOK

Pe3 b P, P https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HaMpsHKEHUS Ha
pe3ucrope"

47 [TocnmegoBarenpHOE U MTApaLICTBHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas padota "IIpoBepka

48 MpaBWJIa CJIOKEHMSI HANIPSHKEHUN TTpU 1 bubmuoteka [IOK

MOCIE0BATEILHOM COCIMHEHNH JIBYX
pe3uctopon”

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

Jlaboparopnas padota "IIpoBepka
NpaBuiia ISk CHJIbI TOKA MTPU

bubnunoreka LIOK

49
MapasieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha npuMEHEHUE
50 3akona Oma 71 pa3aIndHOro bubmorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO bubnnorexa [JOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnast padora "Onpenenenne
52 a60TpLI u IIi/IOH_IIfOCTI/I 3J'IeKTpI/I‘IeCKOFO Bubmiorexa OK
P Y P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUUYECKHE LIEMH U ITIOTPEOUTETH
53 DIIEKT pI/IquKoﬁ SHEPIUH B 61;)>IT bubmiorexa HIOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEeKTPUUYECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX bubnmorexa IOK
P o " https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
AIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
55 "DyeKTpudecKue 3apsanl. 3apsKeHHbBIS bubnuotexa [JOK
Tella U UX B3aUMOJEHCTBHUA. https://m.edsoo.ru/ff0abea8
[TocTostHHBIN 3NEeKTpUYECKU TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aHlMOJIECICTBHE
57 VYpok-uccnenosanue "M3yuenue bubnmnoreka [JOK

HOJIEW TTOCTOSHHBIX MAarHUuTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojsie. MarauTHOE 1oJie
3eMJId U €ro 3HaUYeHHue UL KU3HU Ha
3emie

bubnunorexa LIOK
https://m.edsoo.ru/ff0acOba

59

OmneIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 ToKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac1d?

60

61

[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopnas pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
TIOJIsl Ha MPOBOAHUK C TOKOM"

BHeKTpo,Z[BI/IFaTeJ'IB IIOCTOSAHHOI'O TOKA.

Hcnonp30BaHue 3JEKTPOIBUTATENICH B
TEXHUYECKHUX YCTPOHUCTBAX U HA
tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue 1 u3ydeHue
paboTHI AJIEKTpOoABUTATENS "

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86c

62

63

64

65

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIYYEHUS JIEKTPUUECKOI SHEPTUH.
DNEeKTPOCTAHIINN Ha BO30OHOBIISIEMBIX
NCTOYHUKAX aHeprpm

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIIEKTPUUECKHE U
Mar"HuTHbLIE IBICHUS"

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PesepBHblil ypok. Pabora ¢ Tekctamu 1 Bu6mumotexa [JOK
no teme "TermnoBble sBiaeHus" https://m.edsoo.ru/ff0accse
Pesepsubiit ypok. Pabora ¢ Tekctamu

67 110 TeMe "I10CTOSHHBIN JIEKTPUUECKUI 1 Bubmaorexa ITOK

| P https://m.edsoo.ru/ff0acdc6

TOK

68 KontposbHas paboTa B paMKax 1
MPOMEKYTOYHOM aTTECTALUU

OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
o
J:;-H Tewa ypoxa Bcero Konrpoabnbie  Ipakriieckue i[:;:enuﬂ :)Ig[?al;(())?;fenbﬂble
padoThI padoTshI pecypen

1 MexaHnueckoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoMHeHOe

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnnorexka [JOK
JBUOKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHNHOTO

6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue

7 yCKo;)eHHfI) Tenell3 pu paBHOI})ICKOpeHHOM 1 1 bubmmorexa LIOK

. " https://m.edsoo.ru/ff0adb18

JBUKEHHUH 110 HAKIIOHHOW TJIIOCKOCTH

3 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bubnnoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH

10 LenTpocTpeMUTENbHOE YCKOPEHHE

11 [TepBrrit 3akon HeroTona. Bektop cuibl ngs?;;?:;zgrou/&mae 612

12 Bropoii 3akon HeroToHa. bubnnorexka [HOK
PaBHoelicTByIOIIAs cHUiia https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
Pemenue 3agau Ha npuMeHeHUE

14 3axoHOB Herorona. Bxonnas bubnmorexa [IOK
KOHTPONbHAA PaGoTa. https://m.edsoo.ru/ff0aeb6c

15 Cuna yupyrocti. 3akon Iyka ngs?;;?:;igrou/ﬁfmaecﬂ

16 Pemenwne 3anay mo teme «Cuna
YOPYTOCTH»

17 JlaGopatopHnas pabora «OnpezneneHue bubnnoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28

bubnnoreka [JOK

18 Cua Tpenus https://m.edsogru/fanfYBS

19 Pemenne 3amay mo reme «Cuita bu6mmorexa [IOK
TPEHUSA» https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
kod(pduimenTa TpeHUs CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo treMe ""3aKOHEI BuGmorexa LOK

21 Herorona. Cuina ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

bubmuorexa [JOK

22 eHus. Y eHue cBoO
PATOTEHIA. Y CKOPEHIE CBODOAHOTO https://m.edsoo.ru/ff0af044
MaJeHUs
VYpoxk-koHpepenuus "JIBrxeHue et
23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pewmenne 3anau no reme "Cuiia
24 ec 3)211 OH BCEMUPHOI'0 bubmmorexa LIOK
TSOKECTH M 3aKOH
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBas kocMuyeckas CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepHAIBHONW TOYKHU.
26 AbcomtoTHo TBEpAOE Teno. PaBHoBecue bubnuorexa [JOK
TBEPAOTO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallIeHUS
27 MowmenT cuisl. LeHnTp TspKecTH
08 Pemenwne 3agau mo teme "MoMeHT bu6mmoreka [JOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
29 TeMe "MexaHqucge BI/I)I(CEI/IC bubmmorexa [OK
) 8 ‘ https://m.eds00.ru/ff0b0408
B3aumopeiictBue Ten"
KonTponbhas pabota no teme
30 "MegHquCKfe BIDKEHUE bubmorexa HOK
N g " ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten
Nwmmynse Tena. UMmmynbe cuitbl. 3akoH
Y Y bubnmoreka [JOK
31 COXpaHEHUs UMITyJbCa. YIPYroe u

HEYNpPYroe B3auMOJCICTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Permrennie 3agau mo reme "3akou

bubmuorexa [JOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/Ffob0ag4
35 PabGoTa CHIIBI TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBM)KEHUH TeJa IO
TOPU30HTAILHON TOBEPXHOCTH
37 CBs13b 9HEpTHH U pabOTHI.
[TorennuanpHast SHEprus
Kunernueckas sneprus. Teopema o bu6nuoreka [IOK
38 .
KMHETUYECKON SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsl SHEPTUH B
MEXaHUKe
40 Jlaboparopnas padota «3yuenue bubnuotexa [JOK
3aKOHA COXPaHEHUS DHEPTU» https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO bubmuorexa [JOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxatomue KonebaHusl.
42 Brinyxaennsie koneOanus. Pezonanc. bubnuorexa [IOK
MareMaTH4ecKuil ¥ NpyKUHHBINA https://m.edsoo.ru/ff0b20f0
MasITHUKH
43 [TonmyrogoBast KOHTpOJIbHAS paboTa.



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MacChl Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUUYECKUX KOJIeOaHUsIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIEpUOJIa KOJeOaHHH
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH MIEPUOJIa KoJIeOaHMit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBONCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MONEPEYHBIE BOJIHBI

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koupepeHnius "YIbpTpa3sByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

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



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJILHOU paboTE MO

bubmuorexa [JOK

54 TeMe "3aKOHBI COXPAHCHHUS.
P ) https://m.eds00.ru/ff0b25f0
Mexannueckue KoueGaHus 1 BOJTHBI
KonTponbHas padbota mo Teme "3aKoHbI
95 coxpaHeHus. MexaHn4eckue
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnnoreka [HOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-konpepennus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
. bubmuorexa [JOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3a1a4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJTHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 CkopocTb cBeTa. BomHOBBIE CBOMCTBA bubmmorexa [OK
P ‘ https://m.eds00.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [OK
pactpoctp ’ https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBeTa. 3epKaja.
bu6nmoreka [JOK
63 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA

OTpa’XCHUA CBECTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
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

[Ipenominenue cBera. 3aKoH

bubmuorexa [JOK

o4 MIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/ICHOJIBE}OBZII{II)/IG Honﬂofo BHYTPEHHETO bubmmorexa [TOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONITHYECKUX CBETOBOAX
JlaGopaTtopHas pabora "VccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia aIcHUs Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
N bubmuorexa [JOK
69 [TocTpoenue n300pakeHU B TUH3aX httos://m.edsoo.ru/fobA4da
Jlaboparopnas pabota "OnpeneneHue
70 (I)OKyEHOFE paccpTo;IHI/I;I u OI:ITHHCCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIeH JTNH3HI"
71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenius "JlepexTr 3peHusl.
Kak coxpanuts 3penue”
74 Paznosxenune 6emoro cBera B CIEKT). bubnmoreka [JOK

Omeitel HetoTona. Crioxenue

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CIIEKTpaJIbHbIX I[BETOB. Jlucnepcus
cBeTa

Jlaboparopnas padota "OnbITHI 11O
pas3ioKeHuIo 06eJI0ro CBeTa B CIEKTP U

75 BOCIIPUSTHIO 1IBETA MPEIMETOB MPH UX bubmmorexa [IOK
https://m.edsoo.ru/ff0cOe2a
HaOJIOACHNH Yepe3 [BETOBbIC
¢bunbTph"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 cBeTa: AMcIiepcusi, HHTepdepeHnrs u
nudpakus”
77 Omnsitel Pesepdopaa u mianerapHas bubnnoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanve 1 MOMIONeHNE CBETa
79 aromoM. KBaHTbl. JInuHeiuateie bubmmorexa [TOK
https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypoxk-nipaktukym "Habmronenue bubnunoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PangnoakTHBHOCTE U €€ BUIBI bubmmorexa [TOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnuorexa [JOK
MOJIEIb https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHBIE TpEBpaICHUS. bu6mmorexa [IOK
N3otonst https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau no teme: bubmuorexa [JOK
"PannoakTuBHBIE NpeBpameHns” https://m.edsoo.ru/ffOcib4a
85 [lepuoa nmonypacnana



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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

86

VYpox-konpepenuus "PagroakTuBHBIE
U3Jy4YEHUs B IPUPOJE, MEJULIMHE,
TeXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUs 3apsAJ0BOI0 U MacCOBOIO
qucen

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

88

89

DHeprus CBI3U aTOMHBIX sijiep. CBs3b
MacChl M DHEPTUU

Pemenue 3agaud no reme "AnepHoie
peakuu"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

90

Peakuu cuHTe3a U ACTICHUS ICP.
Wcrounuku sHeprun ConHua v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

92

93

94

Ypok-koudepenuus "Anepunas
JHEepreTuka. J[encTBus palioaKTUBHBIX
M3JIy4EeHUH Ha )KUBbIE OpraHU3MbI"

[TonroToBka K KOHTPOJBHON paboOTe MO
TeMe "DJIEKTPOMArHUTHOE TIOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBsie siBieHus"

KonTponbHas pabota mo teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBric sBncHUS"

[ToBTOpeHue, 06001IEeHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3aumopeiictBue ten"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTrOopenue, o6o0menue. Pemenne

95 ACYCTHBIX M KaYECTBEHHBIX 3aa4 110 1 bubmmorexa [IOK
paciet S https://m.eds00.ru/ff0c2572
Teme "TerioBbie mpoIecCh
[ToBTropenue, o6o0menue. Pemenne bubnuoreka [IOK
pacyYETHBIX U KaU€CTBEHHBIX 3a/1a4 10 https://m.edsoo.ru/ff0c2a22
96 . 1
teme "KIIJ] TenaoBeIX ABUTATENICH, bu6mmoreka [IOK
KIII anexrpoycTraHoBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpEeHME, 0000IICHNE.
97 JlaGoparopnbie paboThI MO KypC 1 1 bubmorexa LHOK
" patop P | pey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIC SIBIICHHS
[ToBTrOopenue, o600menue. Pabora ¢
98 TEKCTaMH 110 TeMe ""3aKOHBI 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Padora ¢
99 tekctamu 1o TeMe "Konebanus u 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c2e82
BOJTHBI
IToBTrOopenue, o6o0menue. Pabora ¢
100 TekcTaMu 1o TeMe "CBeTOBbBIE 1 bubmmorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUST
IToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 1o teme "KBaHToBas u 1
anepHas Gpusnka"
102 KonTponbhas paboTa B pamkax 1
MIPOMEXKYTOUHOM aTTecTaruu
OBIIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOI'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
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

YYEBHO-METOJANYECKOE OBECNIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

Ne ©l1y (2020 Ne OITY ABtop/aBropckn | HanmenoBanue Knac | M3pmarensctBo,
r.) (2023 r.) 1 KOJUIEKTHB yueOHMKa c Ol M3JaHus
yaeOHHKa
1.1.26.1.1. | TTepbiukux duzuka 7 N3narenscTBO
1 .M., UBaHoB «IIpocBenieHue
AN. »
1125172 [eppimkua A.B. | ®usnka 8 JPODA
1.1.25.1.7.3 [Teppimkun A.B., | ®usuka 9 JAPODA
I'yrauk E.M.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Metoauueckoe nocobue uzaarenbcTBa «IIpocseiienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'NUC «MOJ LLIKOJIA»
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