MHWHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MuHHCTepCcTBO 00pa30BaHUs M MOJIO/IesKHOI MoIuTHKH CBepaI0BCKOi 001acTH
YrnpasjeHue 00pa3oBaHusi aAMuHUCTpauun HukHecepruucKoro
MYHHIUNIAJIBHOTO paiioHa
MyHununajabHoe Ka3eHHOe 0011e00pa3oBaTe/IbHOe YUpeskIeHUue cpeaHss
o0meo0pa3oBarenbHas mkoJa Ne2 r. Huxnue Cepru

YTBEPX/IEHO:

[Ipuxkasz ot 29.08.2025 Ne 75-O/]
Hupexrop MKOY COLI Ne2 r.
Huxuaue Cepru

Tapaea M.A.

[Ipunsito Ilegarornyeckum COBETOM.
ITpoTokomn ot 29.08.2025r. Nel

PABOYASA ITPOI'PAMMA
(ID 7980852)

y4eoHoro npeamera «Puznka
U1 oOydaromuxcs 7 — 9 kimaccoB
YPOBHS OCHOBHOTO 00IIIET0 00pa30BaHUs

r. Huxxaue Cepru, 2025



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOXKEHUI U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOrpamMMbl, MPECTaBICHHBIX B
OI'OC 000, a Takke c¢ yu€TtoM (QeaepanbHOM pabouelt TpPOrpaMmbl
BocnuTanus u Konuenuuu npenojgaBanus yaeOHoro npeamera « Duznkay.

CopepxaHue mnporpamMMbl 1O (U3MKE HampapieHO Ha (HOPMHUpPOBAHUE
€CTEeCTBEHHOHAYYHON T'pPaMOTHOCTH OOYYaIOIIMXCS U OPraHHU3alUI0 U3y4YEHUs
¢u3MKu Ha JeATEeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU y4ueOHOro mnpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHbIM pe3yJibTaTaM OOyuYeHHus, a
TaK)K€ MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX y4E€OHBIX MPEJIMETOB Ha
YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojgaMm oOy4eHHs (IO KjaccaM), Mpearaer IPUMEpPHYIO
MOCJIEIOBATEIbHOCTh HM3YYEHHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUA
NPEIMETHOTO COIEpKaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXxcsl.

[Iporpamma mo ¢uszuke pa3paboTaHa C LENbIO OKa3aHHUS METOJMYECKOU
MOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEMETY.

®uzrka SBISETCS CHCTEMOOOPA3YyIOMIMM JUIsl  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEJAMETOB, IOCKOJIbKY (U3UUYECKHUE 3aKOHBI JIe)KaT B OCHOBE
IPOIIECCOB M SBJICHHUM, HM3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usnueckoit reorpadueil, BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, TPEeOoCTaBlIseT Hauboiee sCHble O0pas3ibl MPUMEHEHHUS HAYYHOTO
METO/1a MMO3HAaHU, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
o0pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOH I'pPaMOTHOCTH U
MHTEpEca K HayKe y 00y4aroluxcsl.

W3yuyenne ¢usuku Ha ©6a30BOM ypOBHE IMpeAIoyiaraeT OBJaJIeHUE
CJIEYIOIIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHHUS,

e OLICHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

e UHTEpPHPETUPOBAaTH  JAHHbIE M  MCIOJb30BAThb  HAy4YHBIE
J0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJIOB.

enn wu3ydeHus (GU3NKH Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUSA
onpenenensl B KoHnenmuu npenoaaBaHusi yuyeOHoro mnpeamera «@Pusuka» B



oOpa3oBarenbHbIX oOpranuzamusax Pocculickoii ®enepanuu, pearu3yroIMX
OCHOBHbIE 00I11€00pa30BaTEIbHbIE MNPOrPAMMBbI, YTBEPKIAEHHON peleHueM
Komnerun MunucrepctBa npocemienus Poccuiickoit @enepanuu (IpoTOKOI
ot 3 nexadps 2019 r. Ne [TK4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE WHTEpeca W CTPEMJICHUS OOYYaroIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE MX HWHTEIUICKTYaJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUM O HAyYHOM METOJ¢ TIO3HAHUS |
(bopMHpOBaHUE UCCIICIOBATEIBLCKOTO OTHONIICHHS K OKPY>KAIOIIHM
SIBJICHUSM

(dbopMHUpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTaTa WU3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TIPEJICTABIICHUNA O POJU (DU3UKH JJIS Pa3BUTHS JAPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE TPEJCTABICHUHA O BO3MOXHBIX cdepax  Oymyiei
npoeCCHOHATBLHOM JASATEIHPHOCTH, CBI3aHHON ¢ (DM3UKOM, IMOATOTOBKA
K JaJbHEHIIIeMy 0Oy4YCHHIO B ’TOM HAIPaBJICHUU.

JlocTkeHue 3THX IIeJIeid MPOrpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO

o01rero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CISAYIONINX 3a4a4:

npuoOpeTeHre 3HAaHW O JAWCKPETHOM CTPOCHHM BEIIECTBA, O
MEXaHUYCCKUX, TCTUIOBBIX, JCKTPHUUECKUX, MATHUTHBIX U KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUH ONMUCHIBATh M OOBICHATH (PU3UUECKUC SIBJICHUS
C WCTIOJIb30BAHHMEM ITOJIYICHHBIX 3HAaHUH;

OCBOGHHE METOJZIOB pENICHHUS TPOCTEUINNX pacdYEéTHBIX 3amad C
UCTIOJIb30BaHHEM bu3IUecKux MOJIETIeH, TBOPUYECKHUX u
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHWW HaONIOAaTh NPUPOJHBIC SBICHUS W BBHITOIHATH
OTIBITHI, TAOOpaTOPHBIE pa0OTHI U HKCIIEPUMEHTAIBHBIC UCCIIEOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHME TPUEMOB paboTel ¢  uHpopMmanuend  (QU3NIECKOTO
colepKaHus, BKIto4Yas WH(DOpPMAIUIO O COBPEMEHHBIX JOCTHMIKEHUSIX
bu3HKYM, aHATA3 ¥ KPUTHYECKOE OIIEHUBaHNUE WH(OpMaInu;
3HAKOMCTBO €O  chepamu  mpodecCHOHATBHOM  JCSTEIBHOCTH,
CBS3aHHBIMH C  (U3HKOW, W COBPEMEHHBIMH TEXHOJOTHSMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (HU3UICCKON HAYKH.



Ha u3ydenue pusuku (6a30Bblil ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0O
oOpazoBaHus oTBOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kmacce — 68 dacoB (2 waca B Henmemo), B 9 kmacce — 102 gaca (3 yJaca B
HEJICITIO).

[Ipennaraemslii B mporpaMmMe o (pu3HuKe NepeueHb JabopaTOpHBIX padboT
U OIBITOB HOCUT PEKOMEHIATENbHbIA XapakTep, YUMTENb JeJlaeT BBIOOP
MpOBeIeHUs J1abOpaTOPHBIX padOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX
ocoOeHHOCTel  00ydYarommxcs, CHHUCKa  3KCHEPUMEHTAJIbHBIX  3a/aHHM,
npeajaraéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOI'O SK3aMeHa 1Mo (U3HKeE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOUIEr0 MHUPA.

®usuka — Hayka o npupone. fAsineHus npupoxasl. Ousznueckue sABICHUSA:
MEXaHUYECKUE, TEIUIOBBIC, JJIIEKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BeauuuHbL. M3Mepenue pusnueckux BenuuuH. Ouznueckue
npubopsl. [lorpenHocTs U3MepeHuit. MexayHapoiHasi CuCTeMa €JIMHMII.

Kak ¢wusuka u jApyrue €cCTeCTBEHHbIE HAyKW U3Y4aloT TMPUPOJY.
EctecTBeHHOHAy4HBI METO/ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)KEHUE THUIIOTE3, JKCIOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHue HaoOmogaeMoro sBiueHus. Onucanue (QU3NUECKUX SIBICHUU C
IIOMOIILIO MOJEJIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPOIeaypa MPSMbBIX U3MEPEHUN aHaIOTOBBIM
U 1T (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeeHUs IIKaJIbl U3MEPUTEILHOTO Mprbdopa.
2. M3MepeHune pacCTOSTHUM.
3. HW3mepenue o0bEMa KUJIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHne temnepaTypsl IPU MOMOIIU KUJIKOCTHOI'O TEPMOMETpPA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue nccnenoBaHus 10 MPOBEPKE TMIIOTE3BI: JATBHOCTD MOJIETA
IIapyKa, MYyIMIEHHOTO TOPHU30HTAILHO, TEM OOJbINe, YeM OOJbIle
BBICOTA ITYCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBukeHune dacTtul BemlecTBa. CBsI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
TeMIiepatypoii. bpoyHoBckoe npwxkenue, nuddysus. BzanmoaelictBue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSA BEIIECTBA: CTPOCHUE Ta30B, KUJAKOCTEH H
TBEPABIX (KPUCTAIIIMYECKUX) Tell. B3auMOCBsI3b MEXK/ly CBOMCTBAMU BEIIECTB B



pa3HbIX arperaTHbIX COCTOSIHUSIX M KX ATOMHOMOJIEKYIISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSHUMN BOJBI.

Jemoncmpayuu.

1. HabGmonenunie OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmoneHue  siBJIeHUH, OOBSCHSIOUIMXCS  MPUTSHKEHUEM  HWIIH

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnule padbomot u onvimot.

1. OneHka pamaMeTrpa aroMa METOJOM PsAJoB (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexanuyeckoe ABWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKCHMUE.
Cxopoctb. Cpeansisi CKOPOCTh IIPU HEPABHOMEPHOM JIBUKEHHUH. Pacuér nmytu u
BPEMCHH JIBHYKCHUS.

SBnenue MHepUUU. 3aKOH MHEpUUU. B3aumoneiicTBue Ten Kak MpUYUHA
U3MEHEHNs CKOPOCTH JIBWKEHHs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBA3b IUVIOTHOCTU C KOJIMYECTBOM MOJIEKYINI B €IUHHUIIC
00BéMa BelecTna.

Cuita kak XapakTepHCTHKA B3auMoiecTBus Teil. Cuja ynpyrocTy U 3aK0H
I'yka. U3mepenne cuibl ¢ MOMOIIBI0 AUHAMOMETpPA. SIBJICHUE TSITOTEHUS U CHIIa
TsokecTd. Cuia TSKECTH Ha Jpyrux IuiaHerax. Bec Tena. HeBecoMocTb.
Ciio)xeHue cwuil, HaIlpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOIEWCTBYIOIIAs CHUIL.
Cuna tpeHusa. TpeHue CKOJIBKEHHS U TPEHUE MOKOsA. TpeHue B MPUPOJAE U
TEXHUKE.

Jemoncmpauuu.

1. HaGmronenne MeXxaHUYECKOTO IBI)KEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.

3. HaGmromenue siBjeHUST HHEPIIUH.

4. Habmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.

5. CpaBHeHHE Macc MO B3aUMOJIECHCTBUIO TEIL.

6. CroxeHue Cuil, HapaBJIEHHBIX 110 OJAHOU MPSIMOIA.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOrO JBWKEHHS (IIapuKa B

KHUJIKOCTH, MOJIEJIH JICKTPUIECKOTO aBTOMOOMIIS M TaK Jaiiee).
2. OmnpenelnieHre cpelHE CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 1o
HAKJIOHHOW IUIOCKOCTH.



Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsLKeHHs (1edopMariim)
MPY>KUHBI OT MPUIIOKEHHOM CHIIBI.

5. OnBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIbKECHUS
OT Beca Tejla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTell U ra3oB.

JHaBnenue. CriocoObl YMEHBIIIEHUS W yBEJIWYEHUs JaBlieHus. JlaBieHue
raza. 3aBUCHMOCTh JIaBJICHUSI Ta3a oOT 00bEma, Temmepatypol. llepenaua
JaBlieHUs] TBEPJBIMU TENaMH, SKHAKOCTSIMH W Ta3zamu. 3akoH [lackaus.
[THeBMaTHueckue MalllMHBI. 3aBUCUMOCTH JIABJICHUS KXUJIKOCTU OT TIYOUHBI.
I'mapocratnueckuit mapanokc. CooOmiaronuecs cocyabl. [ uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe aaBieHue. [[puunHbI CylecTBOBaHUS
BO3yITHOM 06osouku 3emun. OnbiT Toppuuermnu. U3smepenue atmocdepHoro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpHOro AaBJICHUS OT BBICOTHI HAaJl YPOBHEM
mopsi. [Tpubops! 11 usmepenust atMochepHOTO JaBICHUS.

JleficTBHe JKHJKOCTH W Ta3a Ha TMOrPYyKEHHOE B HHUX  TeJO.
BeiTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. IlnaBanue Ten.
Bo3nyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromyecst COCYIbI.

['mppasanyueckuit mpecc.

[IposiBneHue necTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI OT 00bE€Ma MOTPYXKEHHON YacTH
Te€Ja U IUIOTHOCTH KUJIKOCTH.
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PaBeHCTBO BBITAIKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcCiOBHME TIUIaBaHWs TeJl. I[UIABAaHUE WM IIOTPYKEHUE TEl B
3aBUCUMOCTH OT COOTHOIIICHUS MIIOTHOCTEM Teja U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. MccimenoBanme 3aBHCHMMOCTH Beca Tejla B BOJAe OT 00BEéMa
MOTPY>KEHHOU B KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue BBITAJIKUBAIONICH CHJIbI, JICHCTBYIOIEH Ha TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKHBAIOIIEH CHUJIbI, JICMCTBYIOIIEH Ha

TEJI0 B )KMJKOCTH, OT MAaCChI TeJa.



4. OnpITBL, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH BBITAIKMBAIOWIEH CHUIIBL,
NEUCTBYIOIIEH Ha TEJIO0 B JKUIAKOCTH, OT OOBEMA MOTrPYKEHHOW B
KHUJKOCTh YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHnue apeoMerpa WIH KOHCTPYUPOBAHUE JIOAKA U
OIIpEIeNIEHUE €€ IPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanunudeckas padbota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas TIUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwno» MexaHuku. KIIJ[ mnpocteix wmexanuzMoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas M TOTEHUUAJbHAs DHEPTHS.
[IpeBpamieHne OAHOTO BHJIA MEXaHMYECKONM DHHEPrUM B JIPyrod. 3aKkoH
COXpaHEHHMs DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS TPU PABHOMEPHOM JABUKCHUU

T€JIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycioBHM PaBHOBECHS phlyara.

3. Usmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHH.

8 KUIACC

Pa3znen 6. TenioBbIe SIBJICHHS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISPHO-KUHETHYECKON TEOPUU CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB W MOJIEKYJ. OMNbIThI, TOATBEPIKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJICKYJIAPHOKMHETUUECKOU TEOPHUH.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUMA BEIIECTRBA.
Kpucramnmueckue u amopdnbie Tena. OObsICHEHHE CBOWCTB ra3oB, KUIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJSPHO-KUHETHUYECKON TEOPHHU.
CmaunBaHue U KaWUISIPHBIC SBICHUA. TemIoBoe pacuiupeHue u cKaTue.

Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
yactull. BHyTpeHHsis sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW SHEpPTUH:
Teionepeaaya u coBepiiecHHe  PabOTHI. Buner  tennonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnaecTBo TemioThl. Y neabHas TEMI0EMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamadca. IlmaBnenne wu



OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTes Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Mpuniuner padotel TemnoBbix aurareneid KIIJ temnoBoro aBurarens.
TennoBele IBUTATENN U 3aLMTa OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L © N o

10.
11.
12.
13.

HaGmtonenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenue nuddysuu.

HaGuroieHre sIBIICHUI CMauMBaHUS M KalTUJUISIPHBIX SIBIICHHI.
HaOuroieHre TeII0BOro pacuiupeHust TEl.

M3meHeHWe naBiacHUS raza Mpu U3MEHEHUM 00bEMa U HarpeBaHUU HJTU
OXJIAXKICHHUU.

[TpaBuia u3MepeHUs: TEMIICPATYPBHI.

Bunpl Termonepenayun.

OxJtakIeHUe TIPU COBEPIICHUH PaOOTHI.

HarpeBanwue npu coBepiiieHn# paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIICCTB.
HaOmnronenue kuneHus.

HaGmroeHrne mocTossHCTBA TEMITepaTyphl MPU TUIABJICHHH.
Moenn TEeIUIOBBIX ABUTaTEIEH.

Jlabopamopnuie padbomut u onvimeot.

1.
2.
3.

OMNBITHI IO OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKESHHUS.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITh 10 HAONIOJEHUIO TEIUIOBOTO PACLIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEI.

Omnpenenenue gaBiIeHUsS BO3AyXa B OalNIOHE IIMPHUIIA.

OnbIThl, T€MOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

[IpoBepka TrHUMOTE3bl JHWHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJKOCTU B TEPMOMETPUUECKOI TpyOKe OT TeMIEPaTyphI.
HabGmronenne wm3MeHEeHHs BHYTPEHHEW OSHEPTWH Tella B pe3yjbTaTe
TEIJIoNepeaun U pabOThl BHEIIHUX CHIIL.

UccnenoBanue siBieHUs: TEIJI000OMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropst4ei BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW TMpH
TEMJI000MEHE C HArPEThIM METANTUYECKUM LIUITUHIPOM.

10. OnpeneneHne yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca ucrnapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yieIbHON TEITOTHI TJIABJICHUS JIbJIA.

Pazgen 7. Jinekrpuyeckrne ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanus Tel. J[Ba poaa 3JIeKTpUUYECcKUX 3apanoB. BzaumopelicTBue
3apspkeHHBIX Tel. 3akoH Kymona (3aBUCHMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nosie. Hanpsok€HHOCTH dnexkTpuyeckoro nodd. [IpuHuun
CYNEPHO3UINHU dIEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »siaekTpuyeckux 3apsaioB. DJIEMEHTapHBIA  DJIEKTPUUECKUN
3apsa. Crtpoenne atoma. [IpOBOJHMKM M AMANEKTPUKUA. 3aKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCJOBUSI CYHIECTBOBAHMSI DJICKTPUUECKOTO TOKa.
HcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKHUM TOK B KUIKOCTAX U razax.

Onektpuueckass unenb. Cuna ToKa. OJNEKTPUYECKOE  HAIpSKEHHE.
ComnpoTuBieHre NPOBOJHHUKA. YAEIbHOE CONPOTHBICHUE BEUIECTBA. 3aKOH
Oma nmnma ywactka nenu. [locnegoBaTenpHOE W TMapajulelIbHOE COEIMHEHUE
IPOBOJIHUKOB.

PaGorta m MOIIHOCTH AJNEKTPUYECKOrO Toka. 3akoH Jlxoyns—JleHma.
DJNeKTpUYecKue Ienu H MOTPeOUTETN DIEKTPUUYECKON DHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHbIE MarHuTHL. B3auMoneHCTBHE MOCTOSHHBIX MAarHUTOB.
MarnutHoe mnone. MaruutHoe mnoje 3emMiIdM M €ro 3HaueHue sl JKM3HU Ha
3emuie. OnbIT DpcTena. MarHutHoe noje 3JeKTpudeckoro toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MArHUTHOIO IOJs HA NMPOBOJHHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKA. Hcnonb3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apages. SBieHune dieKTpOMarHuTHOM wuHAYKUUU. I[IpaBuio
Jlerma. Onextporeneparop. CrocoObl TONYYEHHS AIEKTPHUECKOW DHEPTHH.
DNEKTPOCTAaHIIMU HAa BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3NEKTPUYECKHUX 3apANOB U B3aUMOJICHCTBHUE 3apsiKEHHBIX

TEJI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATHYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS IECKTPUUECKUX 3aPSIA0B.

[TpoBOTHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM AIEKTPUYECKOTO TTOJIS.
HcTouHrMKHM TOCTOSHHOTO TOKA.

JIeHcTBUA 3IIEKTPUUYECKOTO TOKA.

DIIEKTPUUYECKUM TOK B KHIKOCTH.

["a30BbIl pa3psia.

N3Mepenune cuiibl TOka aMIepMeTPOM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHUsT BOJIbTMETPOM.
PeocTaT u Marazun conpoTUBIICHUH.

B3aumopelicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTH pa3CICHUS MTOII0COB MarHuTa.
MoenupoBaHue MarHUTHBIX TMOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje TOKa. DIEKTPOMArHuT.

JlelicTBME MAarHUTHOIO I10JIS1 HA IIPOBOJHUK C TOKOM.
DIEeKTpOABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHON UHIYKIUU.
OnbiTel @apajes.

3aBUCUMOCTh HAIpaBJIEHUS WHIYKIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHMUSI.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o Uk~ w

OnpIThl MO HAONIONCHHUIO DJIIEKTPU3AIMU TeNl WHAYKIHEH U TpH
COIIPUKOCHOBEHUH.

UccnenoBanne IOEUCTBUS 3JIEKTPUYECKOTO MOJISI HA IPOBOAHUKU H
JIUBJICKTPUKHU.

COopka 1 mpoBepKa paboThI ATEKTPUIECKOH TSN MTOCTOSTHHOTO TOKA.
N3mepenue u perynmpoBaHHUe CUIIbI TOKA.

N3smepenue u perynupoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD 3JIEKTPUYECKOT O
COIIPOTUBIICHUSI MPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAY MONEPEYHOTO
CEUYCHHMS U MaTepuaa.



8. llpoBepka mpaBuiia CIOKEHUS HANPSKEHUN IPU MOCIEI0BATEIEHOM
COEMHEHNH IBYX PE3UCTOPOB.
9. IlpoBepka mpaBuna i CWIBI TOKA NPU NAPAIIIETBHOM COCIUHEHUHU

PE3UCTOPOB.

10. OmpenernieHne  pabOTBl  AJIEKTPUYECKOTO TOKA, HMIYIIET0 4epes
PE3UCTOP.

11. OnpenerieHde MOIIHOCTHA AJIGKTPUYECKOIO0 TOKa, BBIACISICMON Ha
pe3ucTope.

12. MUccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, WAYIIETO YEPE3 JaMIIOUKY, OT
HanpsHKEHMs Ha Heil.

13. Onpenenenne KII/] HarpeBarens.

14. MccnenoBanyre MarHUTHOTO B3aMMOJIEHCTBHS OCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHWTHOTO TMOJS TOCTOSIHHBIX MAarHUTOB TIPU  UX
00bEeIMHEHUH U Pa3/ICIICHHUN.

16. UccnenoBanne JeWCTBUA DJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBHUS
KaTylIKM C TOKOM M MarHuta OT CWJIbl TOKa M HallpaBJICHHs TOKa B
KaTyLIKE.

18. I3ydenue AeiiCTBUS MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. Usmepenue KII/I a51eKTpoiBUTraTeIbHON YCTAHOBKH.

21. OOBITBl IO HCCJIEIOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHOM HMHAYKIUU:
UCCJIEOBAHNE M3MEHEHUI 3HAYEHUs W HAIpPaBICHUS UHIYKIIMOHHOTO
TOKa.

9 KUIIACC

Pazaen 8. Mexanuuyeckue siBJa1eHHU.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBPHOCTh MEXAaHUYECKOr0 ABWKEHHs. PaBHOMEpHOE MpsSIMOIMHEHHOE
neuxxenne. HepaBHomepHoe mnpsmonuHelHOoe aABuwxkeHue. CpenHsia U
MTHOBEHHAsI CKOPOCTb TeJIa TP HEPABHOMEPHOM JBHKCHUMU.

Yckopenne. PaBHOycKOpeHHOE TpsSMONIMHEWHOE nBmwkeHne. CBoOOmgHOE
najgenue. OnbiTel ["anues.

PaBHOMEpHOE NBH>KEHHME 1O OKpYX)HOCTHU. llepron u yactora oOpanieHus.
JIuHeliHas U yriaoBasi CKOPOCTH. LIEeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3axkoH Hprotona. Bropoit 3akon Hserotona. Tpertuid 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWJia TPEHHUS! CKOJIbKECHUS,
CUJIa TPEHUS MTOKOs, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHUE CBOOOJHOIO
najgeHus. JIprwxkenne maneT BOkpyr CoisHna. IlepBasg kocMHuueckass CKOPOCTb.
HesecoMmocTs u neperpysku.

PaBHOBecue MaTepuanbHOM  TOYKU. AOCOJIIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKpPEINIEHHOW OChIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTH.

Nmnynec Tena. M3menenue wummnynbsca. HWmmynsc cuibl.  3akoH
COXpaHEHHMs UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckasi paboTa U MOIIHOCTb. PaboTa cui TsKecTu, ynpyrocTtu,
Tpeuust. CBsi3b dHEpruu U padoTel. IloTeHnManbHas >Heprust Tena, MOAHSATOrO
HaJl TOBEPXHOCTBHIO 3eMJid. IloTeHIuanbHass HHEPIrHs CKATOM MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTHUH.

Jemoncmpayuu.

1. HaGmionenne MeXaHMYECKOTO JBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbBIX

TEJI OTCYETA.

2. CpaBHEHHME NyT€l U TPACKTOPUU NBHXKEHHUS OJHOrO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenune cKopocTy U YCKOPEHHUS PSIMOJIMHETHOTO JBUKEHHUS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.
HaGmronenne nBr>xeHus Tena Mo OKpY>KHOCTH.
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HaGmronenne MexaHMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME
orcuéra «Tenexka» Mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KECHUU
OTHOCUTEIBHO KaOMHETa PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U JAEUCTBYIOLIEH Ha HETO
CHUJIBI.
8. HaOmromenue paBeHCTBA CHIT TPU B3aUMOJICHCTBUH TElL.
N3Mmenenue Beca Tenia npu yCKOPEHHOM JBHKCHUMU.
10. [lepenaya nmnyibca npu B3aMMOIEHUCTBUAU TE.
11. [IpeobpazoBanus SHEPTUN TIPU B3aUMOICHCTBUN TEN.
12. CoxpaHeHHe UMITyJIbca IPU HEYPYTrOM B3aUMOJECHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aUMOJIEUCTBUU.
14. HaGmronenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TIPH CBOOOHOM TaJICHUH.
16. CoxpaHEHHE MEXaHUYECKOM OJHEPruvM TMpH JBWKCHUM Tella T0J
JNEUCTBUEM NIPYKUHBI.



Jlabopamophule padbomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJid pa3roHa U AaJIbHEUIIEro paBHOMEPHOTO
JBIDKCHUSI IIAPUKA WU TEJICXKKHU.

Ornpenenenue cpelHe CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUXKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpeHUs Teja NPU PAaBHOYCKOPEHHOM JBHUXKEHUU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rUMoOTE3BI: €CIAM NPU PABHOYCKOPEHHOM JBMXKEHUHU 0e€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSITCSA KaK psAJl HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kodphuIMeHTa TPEHUS CKOJTBXKEHUS.

Onpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUU
T€Ja 0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue paboOThl CHIBI YOPYrOCTH MpU NOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

N3yudeHne 3aKOHA COXpaHEHUs SHEPTUN.

Paznen 9. Mexannueckue KojieO0aHUS U BOJIHBI.

Konebarensnoe nBmwkeHne. OCHOBHbIE XapaKTEPUCTUKH KOJIECOAHUM:
MEpHUOJI, YacTOTa, aMIUIUTyJaa. MareMaTU4eCKUd W TIPYKUHHBIM MASTHUKH.
[IpeBparenue sHepruy MpU KoJaeOaTETLHOM JBHKCHHH.

3aryxaromue kosebanus. BbeiHykaeHHbIe  KoneOaHus.  Pe3onaHnc.
Mexanndyeckue BOJHBL. (CBoOHCTBA MeEXaHWYECKUX BOJH. IIpomonbHbIE W
nonepevyHble BOJIHBL. JIIMHA BOJHBI W CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CECMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa ToHa. OTpakeHue 3Byka. Hbpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1.

LA R

HabGmronenne konebaHuii Ten MOJ JAEMCTBUEM CHIIBI TSDKECTH M CHIIBI
YOPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BIHYKICHHBIX KOJICOAHUN U Pe30HAHCA.
PacnpocTpanenne npooJibHbIX U MONEPEYHBIX BOJIH (HAa MOAEIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKYCTUYECKHI PE30OHAHC.
Jlabopamophule padbomot u onvimot.
1. OmpeneneHue 4YacTOTHl W MepHUOJa KoJIEOAaHMM MaTeMaTH4eCKOTo
MasTHHUKA.

2. OmnpenenieHre 4acTOThI U IEpHo/1a KOJIeOaHUN TPY>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuojaa KoJIEOaHHWM IMOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. WccnepoBaHue 3aBUCUMOCTH TIepuUojia KoJI€OAHUN MPYKUHHOTO
MasTHUKa OT MaccChl Irpy3a.

5. IlpoBepka HE3aBHUCUMOCTH Tepuoja KojeOaHul rpysa, MoBEIIeHHOTO
K HUTH, OT MaccChl Irpy3a.

6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepuoAa KoJjeOaHui
NPY>KUHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTHU MPY>KUHBI.

7. 3MmepeHne ycKOpeHus: CBOOOIHOTO TaICHHUS.

Pa3zpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE  TOJI€.  DJIGKTPOMAarHuTHbIE BOJIHBL.  (CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snmekTpomarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIE IBJICHUS.

JlyueBass Momens cBera. Hcrounukm  cBera.  IIpsamonuHeiHOe
pactipoctpanenue cpeta. 3armeHuss ConHna u Jlynsl. OTpakeHue cCBera.
[Tnockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.

[Ipenomiienne cBeTta. 3akoH mnpenomiieHUs cBeta. llolHOe BHyTpeHHee
OoTpakeHHe cBeTa. lcrnonp30BaHME TMOJHOTO BHYTPEHHETO OTpaKEHUs B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nayuei B numH3e. Onrtuueckas cucrema (oroamnmnapara,
MHKpOCKONa M Teneckona. ['J1a3 kak onTudeckas cucTeMa. Biau3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenne Oenoro cera B chnektp. Onbitel HbloTona. CnoxxeHue
CIEKTPaJIbHBIX I[BETOB. Jucnepcus ceera.



Jemoncmpayuu.

1. IIpsMonuHeHOE pacpOCTpaHEHUE CBETA.

2. OtpakeHue cBerTa.

3. TlomyyeHue wu300paKeHU B IIJIOCKOM, BOTHYTOM M  BBIITYKJIOM
3epKajiax.

IIpenomnenue caera.

Onrudeckuii CBETOBO/.

Xop mydelt B coOuparoiieit JnH3e.

XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.

[Tomyuenne n300pa>keHH C TOMOIIBIO JTMH3.

[Tpunuun necTBus goTtoamnmaparta, MUKPOCKOIIA U TEIECKOTIA.

10. Monenb riasa.

11. PaznoxxeHue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTHU yIJIa OTPaKEHUSI CBETOBOTO Jiyda OT yrjia
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naJICHUsI.
2. M3ydeHue xapakTEepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3€pKaie.
3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEJIOMJICHHS CBETOBOTO Jyda OT
yTJla MaJieHusl Ha TPAHUIIE «BO3TYX—CTEKIIO».
[TomyueHnne n300pa>keHHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenue  GOKYCHOTO  PACCTOSHUSA W ONTHYECKON  CHUIBI
coOuparoIeit JTMH3HI.
6. OIBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. OnbITH IO BOCHPUSITHIO I[BETA IPEAMETOB IIPU UX HAOIIOJICHUU Yepe3
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

OmnswiTel Peszepdopna u miianerapHas mojens atomMa. Monens atoma bopa.
Hcnyckanue u nornomeHne ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PaamoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aroMHOro  saapa. HyknoHHas  Monenb  atomMHOro  siapa.  M3oTomsl.
PannoaktuBHbIe nipeBpailenus. [lepron nomypacmnana aTOMHBIX SIIEP.

SAnepHbie peakuuu. 3aKOHbI COXpPaHEHHUS 3apsAI0BOIO U MACCOBOTO YHCEI.
DOHeprusi CBA3U aTOMHBIX sifiep. CBsi3b Macchl UM dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3].

Snepnas sHepreTuka. JIeWCTBUS paJMOAKTUBHBIX W3JIYYEHHUU Ha >KUBbBIC
OpraHU3MBI.

Jemoncmpauuu.



CnexTpel U31y4EeHHS U NOTJIOICHUS.

CnexTprl pa3nuYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpekoB B kamepe Busbscona.

PaboTta cuérurka HOHU3UPYIOIIHUX U3TYUESHH.

Perucrpanus nznydyeHuss IpupoIHBIX MUHEPAJIOB U IIPOTYKTOB.
Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TYyUYEHUS.
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2. HccnenoBanue TpeKoOB: U3MEPEHUE PHEPTUU YACTHUIBI 10 TOPMOZHOMY

nytu (mo gororpadusm).

3. M3mMepeHue paaivoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

IToBTOpHUTENBEHO-000011IaOLIHI MOJTyJIb npeHa3HayeH JUISL
cUCTeMaTH3allud ¢ O00OOIIeHHs] TMPEJAMETHOIO COJAEpKAaHHUS U  ONBITa
NS TEIBHOCTH, TPUOOPETEHHOTO TIPU M3YUYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUISl TIOJITOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY ASK3aMEHy 1O (PU3MKe s
00y4aromuxcs, BHIOPABIINX 3TOT YUeOHBIN MpeaMeT.

[Ipy wm3ydyeHHH AAHHOTO MOAYJSl PEAINU3YIOTCS M CHUCTEMAaTU3UPYIOTCS
BUABl JICSATENIBHOCTH, HA OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUIKEHUE
OPEeIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPE3YyJIbTaTOB OO0yuYeHUs,
(GopmMupyeTcst eCTeCTBEHHOHaY4YHasi FPaMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
UCCIICZIOBAHNUS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBSICHATD
(¢u3nyeckue SBICHUS, IPUMEHSS MOJyY€HHbIE 3HAHUS, pellaTh 3a7auyd, B TOM
qHCcJie KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIHATBHO  NEATENBHOCTHBIM  XapakTep  JaHHOro  pasjena
peanuzyeTcs 3a CU€T TOro, YTO 00yYaroIMecs BBIMOIHAIOT 3aaHusl, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMM pacro3HaBaTh U HAYYHO OOBICHSITH
(¢u3nyeckue sIBIECHUs B OKPYXKAIOIIe MPUPOe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METOJABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJIE IS IPOBEPKU TMIIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOIOB;

OOBSICHATh HAY4YHBIE OCHOBBI HanOoJiee BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJOTUH, HampUMep, NPAKTUYECKOTO  MCIOJB30BAHMS  Pa3IMYHBIX
VMCTOYHHUKOB 3HEPIMM HAa OCHOBE 3aKOHA MPEBPALICHUS M COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3ydenne ¢u3nku Ha ypoOBHE OCHOBHOTO 001mero oOpa3oBaHus

HANpPaBICHO Ha JOCTHUKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbraTe wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanuss y oOyyatomierocss OyayT cQoOpMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3yJIbTAThl B YACTH

1) naTpMOTHYECKOr0 BOCIUTAHUS:

- TMpOSIBJICHHE HWHTEpeca K MHCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSM POCCUNUCKUX YUEHBIX-(U3UKOB;
2) rpa:kKIaHCKOro0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K AaKTHMBHOMY Y4YacTUIO B OOCYXIEHUU OOIIECTBEHHO
3HAYMMBIX M OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTHYECKUM
IPUMEHECHHEM JOCTIKCHUN (DU3UKWY;

- OCO3HaHUE BAXXHOCTU MOPAJIbHO-3TUYECKHX MPUHLHUIOB B JAESATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCIIPHSTHE ICTETHUECKUX KauecTB (PU3HUECKON HAyKU: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAHHWE IEHHOCTH (U3UYECKON HAyKH KaK MOIIHOIO HHCTPYMEHTa
[IO3HAHUS  MHPA, OCHOBBI  PA3BUTHUS  TEXHOJIOTWH,  Ba)KHEHIIEHU
COCTABJIAIOILIECH KYJIbTYPHI;

- pa3BUTHE HAyYHOH JIOOO3HATENBHOCTH, MHTEpPECA K HCCIEI0BATEIBCKON
NEeATENbHOCTH;

5) ¢opvupoBanus KyJbTYpPHI 30pPOBbSI M JIMOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTU MpaBui O€30MacHOro MOBEICHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYIAOBAaHUEM B
JOMAITHUX YCIOBUAX;

- c(hOpMHPOBAHHOCTh HaBBIKa pedJIeKCHH, TPU3HAHUE CBOErO TMpaBa Ha
OIMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS



- aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3a/1ad (B paMKax CEMbH,

o0pa3oBaTeIbHON OpraHu3alliy, TOpojaa, Kpas) TEXHOJIOTUYECKON U

COIIMATIbHOM HAMpaBIICHHOCTH, TPEOYIOMMX B TOM 4ucie U (U3UYECKUX

3HAHMMU;

e - MHTEPEC K MPAKTUUECKOMY M3YyUYEHUIO npodeccuit, CBSI3aHHBIX C (HU3UKOM;

e 7)3KOJOrHYe€CKOr0 BOCIIMTAHUSA:

e - OpUEHTAIlUS HA MpUMEHEHUE (U3NYECKUX 3HAHUU NI pEelIeHUs 3aj1ad B
o0JlacTi OKpy’Karolied cpejbl, MJIAaHUPOBAHUS IMOCTYNKOB U OIICHKH HX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEN CpeIbl;

e - OCO3HaHHUE IIO0ATBLHOTO XapaKTepa SKOJIOTHYECKUX MPoOJieM U MyTer ux

peleHns;
e 8) ajanTanum K M3MEHAIOIMUMCS YCJIOBUAM COLUMAJIbHON U MPHUPOIHOH
cpeasbl:
e - MOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBHINOJHEHUU HCCIEIOBAHUN U

ITPOCKTOB (1)I/ISI/I"I€CKOIZ HaIlPpaBJICHHOCTHU, OTKPBITOCTL OIIBITY W 3HAHUAM

APYTHX,

e - TIOBBIIICHHWE YPOBHA CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHYCCKYIO
JeSITEeHHOCTD;

e - moTpeOHOCT, B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopMynupoBaTh HIEH, TMOHATHS, TUMOTE3bl O (PUINYECKUX OOBEKTaX M
SIBIICHUSX;

e - OCO3HaHHME Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obnactu GpU3HKY;

e - IJJAHUPOBAHHE CBOETO PAa3BUTHUA B MPUOOPETEHUU HOBBIX (PUIUUYECKUX
3HAHUM;

e - CTpEMJICHHE AaHAJIU3UPOBATh U BBISIBISTH B3aUMOCBSA3U IMPUPOJIBI,

o0IecTBa U IKOHOMHKH, B TOM YHCJIE€ C HCIOJNb30BAHUEM (PU3HUECKHUX
3HAHMM;

e - OLICHKA CBOMX JCHUCTBUU C YYE€TOM BIHSHUA Ha OKPYXAIOLIYIO CpEny,
BO3MOYKHBIX TJI00ABHBIX MOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOrpamMMmbl 10 (PH3UKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss  OyayT — cOpMHUPOBAHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE TI03HABATEIILHBIC
YHUBEpPCATbHBIE Y4YeOHBIC JCHCTBUSA, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIC
yueOHbIe ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbBIC JCHCTBUS.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM MpPH3HAK KiIacCU(PUKALWU, OCHOBAHUSA
1U1st 0000IIEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYUST B paccMaTpUBAEMbIX
(dakTax, AaHHBIX M HAOJIONECHUSX, OTHOCSIIHUXCS K (PU3MUYECKUM
SBJICHUSIM;

BBISIBJISIT IPUUMHHO-CIIC/ICTBEHHbBIE CBS3U MPU U3YYCHUH (PUINYECKUX
ABJIGHUA W TMPOILIECCOB, J€JaThb BBIBOJbI C  HCHOJb30BaHUEM
JNEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHHUM, BBIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEIUYMH;

CaMOCTOATENILHO BBIOMpAaTh CMOCOO peuieHus yueOHou (usnyeckoi
3a/1auu (CpaBHEHUE HECKOJIbKUX BApUAHTOB pElICHUs, BHIOOP Haubolee
HOJXOMASILEro ¢ yYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciieaoBaTejJLCKHE JeHCTBUA:

UCTIOJh30BaTh  BOMPOCHI  KAaK  HWCCIIEIOBATEILCKANA  HMHCTPYMEHT
TIO3HAHHS,

NPOBOJUTH IO CAMOCTOSTEILHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIM (U3UYSCKUA HKCIEPUMEHT, HEOOJBIIOE HCCICIOBAHKE
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha MNPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJTYYSHHYIO B XOJI€ UCCIICOBAHUS WK SKCIICPUMEHTA;
CaMOCTOSITEIbHO  (OPMYJTHUpPOBATH OOOOIMICHWS MW  BBIBOJABI  IIO
pe3ynbTaTaM MpoBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNS,
IPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIEe pa3BUTHE (PUBUUECKUX
NPOIIECCOB, a TaKXK€ BBIIBUTATh MPEANOIOKEHUS 00 WX Pa3BUTHUU B
HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIe METObI, HHCTPYMEHTBI U 3alIPOCHI IPU MTOMCKE
1 0TOOpe MH(POPMALIMK WJIU JAaHHBIX C YUYETOM MPEIIOKCHHON YUeOHOM
bu3uvecKoi 3a1a4m;

aHAJIM3UPOBATh, CHUCTEMaTHU3UPOBATh u UHTECPIPETUPOBATH
uHOOPMAIMIO PA3IUYHBIX BUAOB M (POPM IIPEICTABICHUS;



CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (HOpMY MHpEACTaBICHUS
uH(pOpMAMM U WUIIOCTPUPOBATh pPEIIAEMBbIE 3a/layd HECI0KHBIMU
CXEMaMH, harpaMMaMu, HHOU rpaukoi U MX KOMOMHAILIUAMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

B X0J1€ OOCYXKJIeHUsl Y4eOHOro MaTepuana, pe3yibTaToB Ja00PATOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMBbl M BBICKA3bIBaTh HJICW, HAIICJICHHBIE HA pEIICHHE 3a7aud |
HoJiepKaHue 01aroKeIaTeaIbHOCTH OOIICHHS,

COIIOCTaBIISATh CBOM CYXKJICHHUS C CYXACHHSAMH JPYTHX YYaCTHHKOB
auanora, oOHapyKMBATh Pa3IMUMe U CXOJICTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TPEACTaBIATh PE3YyIbTaThl BBITIOJTHEHHOTO (DHU3HYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBHUIYALHOW pabOThl TPH PEIICHWH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NpUHUMATh 1€l COBMECTHOH  JICATEIBHOCTH, OPTaHW30BHIBAThH
ACUCTBUSL MO €€ JOCTIKEHUIO: pacHpedessiTh poyid, 00CyKAaTh
MPOIIECChl W PE3yIbTaThl COBMECTHOH paboThl, 00001IaTh MHEHUS
HECKOJIbKHUX JIIOJIEH;

BBITIOJTHATH CBOIO 4acTh Pa0OThI, JOCTHrasi Ka4YeCTBEHHOTO Pe3yibTaTa
0 CBOEMY HAIIPABJICHUIO U KOOPJUHHUPYS CBOU JIEHCTBUA C JAPYyTUMH
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/a B OOIIUI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHA.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

BBISIBJISITE MPOOJEMbI B JKM3HEHHBIX M yYEOHBIX CHTYaIUAX,
TpeOyIomuMX 715 pelieHus Gu3nIeCKuX 3HAHHM;

OpPUEHTHUPOBATHCS B PA3NIMYHBIX IMOAXOAAX MPUHATHS PpELICHUU
(MHAMBUAYaAIbHOE, TIPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTABJSATh AJTOPUTM pEIICHUs] (PU3MYECKON 3a1auu
WM TUIaHA MCCIEOOBAHUSA C YYETOM HMMEIOIIUXCS PECypcoOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh MpeasiaracMblie
BAPUAHTHI PELICHUI;



nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuiarath IUlaH €€
U3MEHEHHS;

OOBSACHATh TNPUYUHBI JIOCTHOXKEHHUS (HEAOCTHMKEHUS]) pe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIIE B XOJ1 BBIMOIHEHUS
(¢u3nuecKoro HcCCleJOBaHUS WM I[POEKTAa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILIUXCS CUTYyallMd, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTh C€0sl Ha MECTO Jpyroro 4ejgoBeKa B XOJAE CIOpa WU
JUCKYCCUM Ha HAy4YyHYI TEMy, IMOHUMAaTh MOTHBBI, HAMEpPEHHUS U
JIOTUKY APYTOro;

NpU3HABaTh CBOE MPABO HAa OLIMOKY MpPH pElIeHUU (PU3MUECKHX 3aaad
WIH B YTBEPXKJICHHUSIX Ha HAYYHbIE TEMBI U TAKOE ke MIPABO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyudeHus B 7 KJjacce TpeIMETHbIE pe3yibTaThl HA 0a30BOM
YpPOBHE JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

UCIIONIb30BaTh TMOHATHS: (U3MYECKHE U XUMHYECKHE SIBICHUS,
HAOJII0IEHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSTHUS BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBW)XKECHHE (PaBHOMEPHOE,
HEpPaBHOMEpHOE, MPSMOJMHEIHOE), TPAeKTOpHs, PaBHOJCHCTBYIOIIAS
cuna, ngedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyath sBiueHus (quddysus, TENmIOBOE€ JBMKEHUE YACTHUIL
BEIIECTBA, PABHOMEPHOE JBWIKECHUE, HEPAaBHOMEPHOE JBUIKEHUE,
WHEPIMsI, B3aUMOJICWCTBHE TEJ, pPaBHOBECHE TBEPABIX TEl C
3aKpeTIEHHON OChI0 BpallleHHs, Iepefada JJaBICHHUsS TBEPABIMU
TEJTaMH, >KHJIKOCTAMH M Ta3aMu, atMoc(hepHOe IaBlieHWE, IJIaBaHUE
TEJN, TPEBPAIICHUS MEXaHMYECKOW OHEPruu) MO OMHCAHUIO WX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOe (DM3NYECKOE SBICHUE;

pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3MUYECKUX SIBICHUNA B
OKPYXAIOIeM MHUpPE, B TOM 4HuCle (U3UYECKHE SBICHUS B MPUPOJIE:



MIPUMEPHI ABUKEHUS C PA3IUYHBIMU CKOPOCTAMH B >KUBOW U HEKHUBOU
npupojie, AEUCTBUE CUJIbI TPEHUS B MPHUPOJE M TEXHUKE, BIHUSHUE
aTMOC(EpHOro JaBlIeHUs Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO, phluaru
B TeJie 4YeJOBEKa, MPU ITOM IMEPEBOJUTHh MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICATh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) (DU3NUECKUX
SIBJICHUI;

OMHUCHIBATh HW3y4YEHHbIC CBOWCTBA Tel U (UUYECKHUE SIBJICHUA,
UCTIONB3Ysl  (PU3MYECKHE BENMYMHBI (Macca, O00BEM, IIJIOTHOCTH
BEIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tejla, CWia TPEeHMsl, JaBiieHue (TBEPIOro Tena,
KUJKOCTH, Ta3a), BBITAJIKHUBAIONIAS CHWJIa, MEXaHHYecKas padoTa,
MOIIIHOCTh, TIJICYO CHJIbI, MOMEHT CHJbI, KOA()D(PHUIIUEHT IMOJIE3HOTO
JEeWCTBHSI MEXaHU3MOB, KHHETUYECKasl U TIOTCHITHAIbHAS YHEPTHUS ), IPU
OTHMCAHUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICT HCIOJIb3yEeMBbIX
BEJIMYUH, UX OO0O3HAUCHHS W €AWHUIBI (U3UYECKUX BEJIWYHUH,
HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMU BEIUYMHAMHU, CTPOUTH T'papUKH H3YYEHHBIX 3aBUCUMOCTEU
(bu3MUeCcKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIONIB3YSl TpaBHWJIa CIOXKEHUS Cuil (BAOJIb OOHOM MpsIMOil), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, IpaBUJIO PABHOBECHS pblyara
(O7oka), «30J0TO€ TPABWIO» MEXAaHUKH, 3aKOH COXPaHECHHS
MEXaHMYECKOW SHEPIHH, MPU STOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHYECKOE BBIPAXKECHUE;

OOBSACHATHh (hU3MYECKUE SBJICHUS, MPOIECCH W CBOMCTBA Tel, B TOM
Yyucia€ M B KOHTEKCTE CHUTyallUd MPaKTUKOOPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHE U3 1—2 JOTMYECKUX IIaroB ¢ OMopoi Ha 1-2 M3y4eHHBIX
CBOMCTBA  (M3MYECKUX  SBICHHWM, (PU3NYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemaTh pacuy€THbIe 3aJaud B 1—2 JEMCTBUA, UCHOIB3YysS 3aKOHBI U
dbopMyIbl, CBS3BIBaIONIE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIINA3a
YyCIOBHUSl 3aJlaud  3alKChiBaTh KPAaTKOE YCJIOBHUE, MOACTAaBIATH
dusnueckre BeTUIUHBI B (OPMYIIBI U MIPOBOJIUTH PACU€Thl, HAXOAUTh
CIIpaBOYHBIE JaHHBbIE, HEOOXOAUMBIE ISl PElIeHUsl 3a7ad, OLICHUBAThH
PEaTUCTUYHOCTD MOTYUYEHHOU (PU3NUECKON BETUYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIN
$U3MYEeCKUX METOJOB, B OMNHCAHUU HUCCIEIOBAHUS  BBIICIATH



MIpOBEPSIEMOE MPETOTI0KEHNE (rumoresy), pasinyaTh u
WHTEPIPETUPOBATH MOTYUYEHHBIA PE3YyIbTAT, HAXOIUTh OIIUOKHA B XO/€
OIBITA, IEJATh BBIBOJBI IO €0 PE3yJIbTATaM;

IPOBOJIUTH ONBITHI 1O HAOMIOJCHUIO (PU3UYECKUX SBICHUM WU
dbuzmdyeckux  CBOMCTB  Ten:  GOpPMYyIHUpOBaTH  IPOBEPSIEMBIC
OPEANoNOXKEHUsI, coOUpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO
000py10BaHMS, 3aMUCHIBATh XOJ1 OMbITa U (HOPMYJIUPOBATH BHIBOJIBL;
BBITIOJIHSITh TIPSIMBbIE M3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MacChl Tela,
0o0BbéMa, CHJIbI W TEMIIepaTyphl C HCIOJb30BAHUEM AaHAJIOrOBBIX U
u(poBBIX MPUOOPOB, 3aMKUCHIBATH IMOKa3aHUs NPUOOPOB € YUETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUUMHBI
OT JPYTO¥ ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MyTH
PAaBHOMEPHO JABWXKYILIETOCA Tejda OT BPEMEHM [IBM)KEHUS Tena, CHIIbI
TPEHMsI CKOJIbXKEHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN
T€I W HE3aBHCUMOCTH CHWJIbI TPEHUS OT IUIONIAAU CONPUKOCHOBEHMS
TEJ, CUJIbI YIIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BHITATKUBAIONICH CUITBI
OoT 00BEMa MOTPYKEHHOW YacTH TeJla M OT IUIOTHOCTH KUIKOCTH, €&
HE3aBHUCUMOCTH OT IUJIOTHOCTH Teja, OT TIJIYOMHBI, HAa KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM MJIABAHUS TEJl, YCIOBUN PABHOBECHS phlUara
U OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUHM Y4YEOHOrO HCCIIEIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHATH  WU3MEPEHHs,  Clenys
NPENJIOKEHHOMY TUIaHy, (UKCHPOBATh pE3yNbTaThl IMOTYyYEHHOUN
3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJE MPEIOKEHHBIX TaOIHI] U
rpaduKoB, IeIaTh BEIBOBI IO pe3yIbTaTaM HUCCIIEI0OBAHMUS;

IPOBOAUTH KOCBEHHBIE M3MEPEHMs (PU3MUYECKUX BEIUYUH (IUIOTHOCTH
BEILECTBA KUIAKOCTU M TBEPAOTO TeNa, CHUJIA TPEHHUSI CKOJIbKEHUS,
NABIICHUE BO3[yXa, BBITAIKUBAIOUIASA CWJIA, JEHCTByOmlas Ha
HOrpyXEHHOE B KUAKOCTH T€JO0, KOA(P(UIHMEHT MOJIE3HOTO IeHCTBUS
OPOCTBIX MEXAaHU3MOB), CJEeAyd NPEAJIOKEHHOW WHCTPYKUHUH: MpHU
BBINIOJIHEHUU U3MEPEHUN cOOMpaTh 3KCIEPUMEHTANIBHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHoCTH mpu  padbore ¢
1ab60paTOpHBIM 000PYIOBAHHEM;

yKa3bIBaTh MPUHLHUIBI ACHCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMUCTB:
BEChl, TEPMOMETp, AUHAMOMETpP, COOOINAIOLIUECS COCYAbI, OapomeTp,
phlyar, MOABUKHBIN U HEMOABUKHBINA OJIOK, HAKJIIOHHASI TUIOCKOCTH;



K

XapaKTepu30BaTh MPHUHIIUIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOH Ha WX OMHCAHUS (B TOM YHCIIC:
MOAIINAITHAKK, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHA TIpece,
MaHOMETpP, BBICOTOMEp, TMOPIIHEBON HACOC, apeoMeTp), HCHOIB3Ys
3HaHMSI O CBOWCTBAX (U3MYECKHX SBJICHHA UM HE0OXOIUMBbIE
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPhl  (HAXOAWTh WH(OOPMAIMIO O TpUMEpax)
MPAKTUYECKOTO HMCIIOJIh30BaHUS (DU3UYCCKUX 3HAHWHN B MOBCEIHEBHOMN
KU3HU NI oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYCCKUMHU YCTPOUCTBAMHU, COXPAHEHHUS 3I0POBbS U COOIIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;
OCYIICCTBIISITh OTOOP HMCTOYHWUKOB HHpopManuu B HMHTEepHETE B
COOTBETCTBMHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONIUXCS 3HAaHUH W MYTEM CpPaBHCHHUS Pa3IUYHBIX HCTOYHHKOB
BBIJICIIATh HMH(POpMAIMIO, KOTOpas SBJISACTCS TPOTUBOPCUYMBOU HITH
MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHCHUW  Y4YEOHBIX 3aJaHUil  HAYYHO-
HOMYJISIPHYIO JTUTEPATYPY (U3MUECKOTO COJEpKaHMs, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  VHTepHer, Biamerb mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHON
3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbBIE KpPaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (GHU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MyOJMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3ysbTaTrax
NPOEKTOB WM Y4eOHBIX HCCIEAOBAHHM, TMPU OSTOM TIPaAMOTHO
UCIIOJIB30BaTh M3YYCHHBIM TIOHATUHHBIN ammapar Kypca (U3UKH,
COTMPOBOK/IaTh BBHICTYIICHHUE MPE3CHTAIINEH;

IIPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C IMOCTABICHHBIMH 3a/1adyaMH,
CIeNIUTh 3a BBIMOJHEHHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJl B  JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIUX.
KOHIy oOyuyeHus B 8 KJjacce mpeaMETHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIONb30BaTh IIOHATHSA: Macca M pasMepbl MOJIEKYJ, TEIIOBOE
JBH)KEHME aTOMOB M MOJIEKYJI, arperarHble COCTOSIHHUS BEUIECTBA,
KPUCTAJTIMYECKUE U aMOpP(HBIE Tesla, HACBIILICHHBIA U HEHACHIILIEHHBIN
rap, BIJIAXHOCTh BO3[yXa, TEMIEpaTypa, BHYTPCHHSS OSHEPIHUS,



TEIUIOBOW  JBUIaTellb, DJJIEMEHTApHBIA  JJIEKTPUYECKHM  3apsin,
ANEKTPUYECKOE TI0JIE, NPOBOAHUKH M JUDJIEKTPUKH, IOCTOSHHBIN
ANEKTPUYECKUIN TOK, MArHUTHOE T10JIE;

pasnuyarh sBJIEHUs (TEIJIOBOE pacIIMpPEeHHUE U CKaTue, Tervionepeaaya,
TEIJIOBOE  PABHOBECHE, CMA4YMBAaHHWE, KalNWUISPHbIE  SIBJICHHS,
UCITapeHNne, KOHJICHCAIHS, IIJIaBJIEHHUE, KpUCTAJIU3ALMS
(oTBepAeBaHUE), KHUIEHUE, Teronepenaya  (TEMIONPOBOJHOCTD,
KOHBEKIIUS, U3TYUEHUE), AIEKTPHU3aLUs T, B3aUMOJICHCTBHE 3aps/IOB,
NENCTBUS ANEKTPUYECKOTO TOKa, KOPOTKO€E 3aMbIKaHHE,
B3aUMOJEHCTBHE MAarHUTOB, JEMCTBUE MAarHUTHOIO MOJIsI HA TPOBOIHUK
C TOKOM, DJJEKTPOMArHUTHas WHAYKIHUSA) 1O ONHCAHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX
JIaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHHE M3YUYECHHBIX (PU3MYECKUX SIBICHUU B
OKpYXaIollleM MHUpPE, B TOM 4ucie (U3MYECKHE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSKEHHUE M KaNWUIAPHBIE SIBICHUS B MPUPOJE,
KpucTajuibl B npupoie, uznydeHue ConHua, 3aMep3aHue BOJIOEMOB,
MOpcKkue Opusbl, 00pa3oBaHHUE pOCHI, TyMaHa, MWHEs, CHera,
AJIEKTPUYECKHE SBJICHUS B arMocdepe, 3IEKTPUUECTBO IKHUBBIX
OpPraHMW3MOB, MAarHUTHOE T0jJ€ 3eMJM, Jpeild MoIrCcoB, poOJb
MarHuTHOIO MOJIS JUIs KU3HHM Ha 3emile, MOJISIPHOE CHUSHHE, IPU 3TOM
NepEeBOANTh  MPAKTUYECKYI0  3aJady B  Y4eOHYIO,  BBIIEIAThH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUM;
ONKCHIBATh H3YYEHHbIE CBOICTBAa Tel M (U3UUYECKUE SIBJICHUS,
UCTOJB3Ys] (U3NYECKUE BEJIMYUHBI (TeMIeparypa, BHYTPEHHSSA
JHEPrus, KOJIMYECTBO TEIUIOTHI, yJEIbHAs TEIUIOEMKOCTH BEIIECTBA,
ylelapHas TEIUIOTa IUIABJICHHUA, yJEJIbHAas TEIUIOTa MapooOpa3oBaHUs,
ylenbHas TEIUIoTa CrOpaHHus TOIUIMBA, KO3(Q(UIMEHT MOJIE3HOTO
JNEUCTBHs TEIUIOBOM MAIUWHBI, OTHOCHUTENbHAS BIIAXKHOCTH BO31yXa,
JNEKTPUYECKUN 3apsj, CHWJIAa TOKa, DJJEKTPUYECKOE HAaIpsKEHHUE,
COIPOTUBIICHUE IIPOBOJHHUKA, YIEIBHOE COIPOTUBJICHHUE BELIECTBA,
paboTa U MOIIHOCTH AJIEKTPUUYECKOTO TOKA), MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT UCIIOIB3YEMBIX BEIUYUH, 0003HAUCHUS
Y eIUHUIBI PU3NUYECKUX BEJIMYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0 BEIMYUHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH
rpadMKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;
XapaKTepru30BaTh CBOMCTBA TeJl, (PU3MYECKUE SIBICHUS U MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH



CTPOCHMS  BEIIECTBa, NPUHIUII  CYNEPHO3UIMU  Tojied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH Oma s
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alUCHIBATH €TI0
MaTeMaTHYeCKOE BhIPaKEHUE;

OOBSICHATh (PU3MUYECKUE MPOILIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CUTyallud  MPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBIIATH IPUYUHHOCIIEJCTBEHHBIC CBSA3U, CTPOUTH O0BsICHEHHUE H3 12
JIOTUYECKUX I11aroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3adaud B 2—3 JIEUCTBUSA, HCIOJB3Yysl 3aKOHBI U
dbopmynibl, cBSI3bIBaIOIINE (PU3HMUECKHE BEJIWYUHBI: HA OCHOBE aHalln3a
YCJIOBHS 3a7la4Ml 3allMChIBATh KPATKOE YCJIOBHE, BBISBIISATH HEIOCTATOK
JAHHBIX JUISI PEIIeHWs 3aJlauyd, BBIOMpPATh 3aKOHBI U (POPMYJIBI,
HEOOXoAuMBbIE ISl €€ pelleHus, MPOBOIUThL Pacy€Thl U CpPaBHUBATH
MOJIYdEHHOE 3HadYeHUue (PU3MUYECKOM BEIMYMHBI C HW3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpPU OMOIIU
(Gu3MUECKHX METOOB, UCIIOJIb3Yys OMHMCAHUE UCCIIEIOBAaHUS, BBIICIATDH
IpoBepsieMOe TPEIONI0KEHHE, OICHUBATh IMPABUIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIEAOBAHMS, I€TIaTh BBIBOJIBI;

OPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Ten (KAmWIUISPHBIC SIBICHHS, 3aBUCHMOCTh
JaBJICHUS BO3JlyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH Ipoiiecca
OCTBIBAaHHUS M HArpeBaHMs NPU H3JIYyYEHUU OT I[BETAa M3ITydarouen
(moryomiaronieii) IMOBEPXHOCTH, CKOPOCTh HCHApeHUsl BOJBI OT
TEMIIEPATypPbl KUAKOCTU U IUIOMIAAN €€ MOBEPXHOCTH, ANEKTpU3ALUs
T€1 U B3aUMOJEHCTBUE DHIIEKTPUUYECKUX 3apsiOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHWTOB, BU3YyaJIN3allisl MATHUTHBIX MOJIEH TOCTOSHHBIX
MAarHuTOB, JI€MCTBHUS MAarHUTHOIO TOJISI HAa MPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHMWTa, CBOMCTBA 3JIEKTPOJBUTATENS MMOCTOSHHOTO
TOKa): (opMyIupoBaTh MPOBEPSEMBbIC MPEANOIOKCHHSI, COOMPATH
YCTAaHOBKY M3 MPEJJIOKEHHOTO 000PYyIOBaHMS, OMKUCHIBATH XOJ OTIBITA
1 GOPMYITHPOBATH BHIBOJIBI;

BBIMIOJIHSITh ~ MPSIMBIE  W3MEPEHUsT TEMIEpPaTyphl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/lyXa, CWJIbl TOKAa, HAIPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JTATUUKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH



pe3yabTaThl  HU3MEpPEeHU ¢ y4€ToM  3aJaHHOM  aOCONIOTHOM
MOTPEIIHOCTY;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKOM BETUUMHBI
OT JpPYyrod ¢ HCHOJb30BAHUEM TNPSIMBIX H3MEPEHHUI (3aBUCUMOCTH
COMPOTHUBIICHUS] TIPOBOJHHUKA OT €r0o JUIMHBI, IUIOMIAJAN MOMEPEUYHOTO
CEUYEeHMs] U YJEJIbHOTO CONPOTUBIIECHHUS BEIECTBA MPOBOJHUKA, CHUIIbI
TOKa, UIYIIETO uYepe3 MPOBOJHUK, OT HAIpPSOHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBaHUE TIOCJIEIOBATEILHOIO W MapaJlJIEIbHOIO COEJUHEHUN
NPOBOJAHUKOB): IJIAHUPOBATH HUCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY M
BBITIOJIHSITh U3MEPEHUs, CIIeysl MPEJIOKCHHOMY IUIaHy, (DMKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTU B BHUE Tabiuil U rpaduKoB,
JIeN1aTh BBIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IIPOBOJIUTh KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BeIWYuH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHHUsI, COOUPATH
IKCTIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEII0KECHHON WHCTPYKIIUH,
Y BBIYHUCIISITH 3HAUCHUE BEJTUYUHBI;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBHS HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE:
CUCTEMa OTOILJICHUS IOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEpMETD,
BOJITMETP, CUETUUK DIJIEKTPUUECKON SHEPrUU, dIEKTPOOCBETUTEIbHbBIC
IpUOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUYECKUE TPEAOXPAHUTEIHN, DJIEKTPOMArHUT, 3JIEKTPOIBUraTEIb
MIOCTOSIHHOTO TOKa), MCIOIb3ys 3HAHUS O CBOMCTBaX (PU3MUYECKUX
SBJICHUI U HEOOX0oanMbIe (PU3NYeCKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MHPOCThIE TEXHUYECKHUE YCTPONCTBA M H3MEPUTEIbHBIE
npuOOpspl MO CXeMaM U CXEMaTHYHBIM pPHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusl, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JJIEKTPUUECKUX
Herne ¢ MOCIENOBATENIbHbIM W MAapajuielIbHbIM  COEIMHEHUEM
AJIEMEHTOB,  pa3inyas  yCJIOBHbIE  OOO3HAYEHUS  DBJIEMEHTOB
BJICKTPUYECKUX LIETIEN;

NPUBOJIUTH TNPUMEPHl  (HAXOAWTH WH(MOpPMAIMIO O MpuUMepax)
PAKTUYECKOTO HMCIOIb30BaHUA (DU3UIECKUX 3HAHHWI B MOBCEIHEBHOMN
KU3HU 111 oOecrieueHus 0e30MacHOCTH MpU 0OpallleHUH ¢ npubdopamu
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U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHHUS 310POBbsl U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEACHUS B OKPY’KAIOILEH CpEE;
OCYLIECTBJISITh TMOUCK HH(MOpMAUU (PU3HUECKOrO COAEpX aHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUUW U IMYTEM CpPaBHEHMUS
JOTIOJTHUTENIbHBIX MCTOYHHUKOB BBIACNATh HH(OpMaALUI0, KOTOpas
ABJIETCS] MPOTUBOPEUYNBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh IPU  BBIMOJHEHUM  YYEOHBIX 3aJaHUl  Hay4HO-
HNOMYJSIPHYIO JUTEPATYpy (U3MUECKOTO COJEpKaHMs, CIPABOUYHbIE
MaTepuaibl, pecypchl cetu  VHTepHer, Biagerb npuémamu
KOHCIIEKTHUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHON
3HAKOBOU CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBbIE MUCHbMEHHBIE U KpPaTKUE YCTHbIE COOOLIEHUS,
0000mass uHGOPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
colepKaHus, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YIbTAThI
NPOEKTHOW WJIM  MCCIENOBATEIbCKON  JEATENBHOCTH, TPH ITOM
IPaMOTHO MCIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca
($u3HKH, COMPOBOXK/IATH BBHICTYIJICHUE MTPE3CHTALIUECH;

IIPU BBIIOJIHEHUHM YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (PU3UUYECKUX
IPOLIECCOB paclpeessTh O0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jla4aMHM, CJICIUTh 32 BHITIOJIHEHUEM IUTaHA JACHCTBUMN
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHIy oOyueHus B 9 KJiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

yYpPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MaTepualbHas TOYKa,
TPAaeKTOpHUs, OTHOCHUTEIIBHOCTH MEXaHUYECKOTO JIBUKECHUS,
nedopmarus (yrnpyras, IIacTUYecKas), TPEHUE, IEHTPOCTPEMHUTEIIHHOE
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEHO, LEHTP THHKECTU TBEPAOIrO TEa, PABHOBECHUE,
MEXaHMYeCKHe KOeOaHWS W BOJHBI, 3BYK, HH(MPA3BYK M YIbTPA3BYK,
DJIEKTPOMATHUTHBIE BOJIHBI, IIKalda JJIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHI  UCIYCKaHHUS U
MOTJIONICHUS, anb(a, OeTa- W TamMMa-U3IydeHUs, H30TOIbI, SAepHas
DHEPIeTUKA;

pa3nuyath sIBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIHUHEITHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJIUHENHOE NIBHXKEHUE, CBOOOIHOE
MaJCHUE  TEJ, PAaBHOMEPHOE  JABMXKEHME 1O  OKPYKHOCTH,



B3aUMO/JICIICTBHE  TeNl, PEaKTHBHOE [JBI)KEHHE, KojeOaTelbHOoe
JIBUKEHUE (3aTyXarollMe W BbIHYXKJEHHbIE KOJeOaHMs), pPE30HAHC,
BOJTHOBOE  JBWKECHHE,  OTpaXeHHWEe  3BYyKa,  NPSIMOJIMHEHWHOE
pacrpocTpaHeHHe, OTpaXCHWe M NPEJOMJICHHE CBeTa, IOJHOe
BHYTPEHHEE OTpPaKCHHE CBETa, pas3jio’KeHUE Oeoro cBera B CIEKTP U
CIIO)KCHHE CIIEKTPAJIbHBIX I[BETOB, AHMCIIEPCUS CBETA, €CTECTBCHHAS
pPaZMoOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIEKTpa HM3ITYYCHHUS)
MO OIUCAaHWI0 HX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (pU3MUecKoe SBICHHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (PU3WYCCKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4Hclie (pU3MUECKHe SIBICHUS B TPUPOJE:
OpUIMBBl M OTIUBBI, JABWKEeHHE TuiaHeT COJHEYHOW CHCTEMBI,
PCaKTHUBHOE JBIDKEHHE JKUBBIX OPTaHW3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHYECKHWE BOJHBI, IyHAMH, 3XO,
[[BETa TEJ, ONTHYECKUE SBICHHS B MPHUPOJIE, OMOIOTHUECKOE JIEHCTBUE
BUAMMOTO, YJIBTPAQHUOJICTOBOTO M PEHTICHOBCKOTO  H3IIyYEHUH,
€CTeCTBEHHBI  paJMOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIy4H,
palMOaKTUBHOE M3Iy4yeHHE MPHUPOTHBIX MHHEPAJoB, JeHCTBHE
pPalMOAaKTUBHBIX M3IYYCHHH Ha OpraHu3M 4YeloBeKa), IMpH 3TOM
NEepEeBOIUTh  MPAKTHUECKYIO0 3aJady B  y4eOHYIO,  BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3NYECKUX SBICHHIA;
ONMCHIBATh HW3YyYEHHBIC CBOWCTBA Tel U (UIUUECKUE SIBIICHUS,
UCTIONB3YST (PU3MUECKUE BEIMUYMHBI (CPEelHsS ¥ MTHOBEHHAsi CKOPOCTh
Tella IpU HEpaBHOMEPHOM JIBKEHHH, YCKOPEHUE, IepeMelIeHnE, IMyTh,
yIrJIoBasi CKOPOCTh, CHJIa TPEHHUsS, CHJIAa YIPYTOCTH, CHJIAa TSKECTH,
YCKOpEeHHE CBOOOJHOTO MAJCHHUS, BEC TeJa, MMITYJIbC TeJa, UMITYJIbC
CWJIbI, ME€XaHW4yeckas padoTa W MOLIHOCTb, MOTEHIMAIbHAs YHEPrHUs
TeJla, TOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS 3HEPTUs
C)KaTOM TMpY>KUHBI, KUHETUYECKas SHEprus, MOJHAs MeXaHH4ecKas
SHEprusi, MepuoJ W YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTelb MPETOMIICHUS
Cpenbl), IpU OMHCAHUM TMPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI
UCTOJIB3yEMbIX BEJIUYMH, OOO3HAUYEHHUS U €IUHHUIBl (DU3HUECKUX
BEJINYUH, HAXOIUTh (HOPMYIIbI, CBSI3bIBAIOIINE NaHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TpapuKd H3yUYECHHBIX
3aBHCUMOCTEH (pU3MUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M TPOIECCHI,
MCIIOJIb3Ys 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,



MNPUHIMI CYNEPIO3UIMN CUJ, TPUHIUI OTHOCHUTENbHOCTH ["anmnes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHbI OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHbl COXpPAHEHUs 3apsJ0BOTO M MAacCOBOTO
yucel TMpU SAEPHBIX pPEAKUUsAX, OpPU H3TOM [JaBaTh CIOBECHYIO
(GOpMyNIHpPOBKY 3aKOHAa M  3alUChIBaTh €r0  MaTEeMaTUYECKOe
BBIPAYKEHUE;

OOBSACHATHh (PU3MUYECKUE MPOLECCHl M CBOWCTBA TE, B TOM YHUCIE U B
KOHTEKCTE€  CUTyallMii  MpPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—
3 JIOorMYecKux 1IIaroB ¢ Omnopo Ha 2-3 H3yYEHHBIX CBOICTBa
du3nUecKuX sBJIECHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemiatb pacy€THble 3anaud (OMMparoIlHecss Ha CcHCTeMy u3 2-3
YpaBHEHMI), HCHOJB3YS 3aKOHBI W  (OPMYJbI, CBS3bIBAIOIINE
¢usznueckre BeIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUSA 3aJadyd
3aMKMChIBaTh ~ KpPaTKOE  yCIIOBHE, BBIABIATh HEJOCTAIOIIUME  WIIU
U30bITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMbIE
JUISL pelIeHusi, MPOBOJUTH PACUETH U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAYeHUs (PU3UUECKON BETUYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MpPU TOMOIIU
(Gu3MUECKHX METOOB, UCIOJIb3Yys ONMMCAHUE UCCIIEIOBAHUS, BBIIESAThH
IpoBepsieMOe TPEIOJI0KEHHE, OICHUBATh MPABUIBHOCTH MOPSIKA
NPOBEJICHUS HCCIEOBaHMs, JeliaThb BBIBOJABI, HWHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOCHH U ONIBITOB;

NPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
(du3nuecKnX CBOWCTB Tell (M3yueHue BTOPOTo 3aKoHa HeloToHa, 3aKoHa
COXpaHEHUS PHEPIHH, 3aBUCUMOCTb MEepHUoJia KoJieOaHuM MPY>KUHHOTO
MasTHUKA OT MACChI Ipy3a U KECTKOCTHU MPYNKUHBI U HE3AaBUCUMOCTh OT
aMIUTUTYAbl MalbIX KOJ€OaHUW, MNPSMOJIUHEUHOE PpaCIpOCTPAHEHUE
CBETa, pa3JoXKeHue Oenoro cBeTa B CIHEKTpP, H3YYEHHE CBOMCTB
n300pakeHUs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHus peAMeTa B
coOuparomeit JuH3e, HaOII0JeHHE CIUIOIIHbBIX U IUHEHYaThIX CIIEKTPOB
U3ITYyYEHHs): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY U3 H30BITOYHOTO
HabOopa 00OpYyJIOBaHUS, OMHCHIBATH XOJ OIBITA W €r0 PEe3yIbTaThl,
dbopMynHpOBaTH BHIBOBL

MPOBOJUTh MNPHU HEOOXOJMMOCTHM CEPHUI0 MPSAMBIX H3MEPEHHUI,
ompenenssl CcpellHee 3HaueHue u3MepsieMoil BenuuuHbl ((HOKyCHOE
paccrosiHe coOuparonieil JuH3bI), OOOCHOBBIBATH BBIOOp crocoba
u3MepeHus (M3MEPUTENBLHOTO TPUOOopa);



MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEIUYHH C
HCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BPEMEHU
MIPY PAaBHOYCKOPEHHOM JBW)KCHUHU 0€3 HadaJIbHOW CKOPOCTH, MEPHOA
KoJIeOaHW MAaTEMAaTHIECKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yria OTPaKCHHsI CBETAa OT yIJIa MaJeHUs U YIJia MPEIOMIICHUS OT yriia
najcHus): TUTAHUPOBATh HCCIEAOBAHUE, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh pE3yJabTaThl IOJYYCHHONW 3aBUCHMOCTH
(¢u3HUeCKUX BEIMYMH B BUJE TaOIUIl U TpaduKOB, J€IaTh BHIBOIBI 1O
pe3ysIbTaTaM MCCIICIOBAHUS;

NIPOBOJAUTL KOCBCHHBIC H3MEPEHUS (PU3MUYECKUX BEIMYWH (CpPEeTHSSA
CKOPOCTh M YCKOPCHHE Tejla IPU PaBHOYCKOPCHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOJIHOTO TAJCHUs, KECTKOCTh MPYKUHBI, KOAPHUITMCHT
TPEHHS CKOJBKCHHS, MEXaHMYecKkass padoTa W MOIIHOCTh, YacTOTa U
NeproJ] KOJICOaHWH MaTEMaTUYECKOTO W MPYKUHHOTO MAasSTHUKOB,
ONTHYECKAs CHJa COOMpAOIICH JIMH3BI, pPAJUOAKTUBHBIA (OH):
IUTAHKPOBATh U3MEPEHUs, COOMPaTh SKCIICPUMEHTAILHYIO YCTAHOBKY U
BBITIOJIHATE ~ WU3MEPCHHUS, CIeAys MPEJIOKEHHONH  HHCTPYKIIUH,
BBIUUCIIATh 3HAYEHWE BEJIMYMHBI ¥ aHAIU3UPOBATH IIOJYYCHHEIC
pe3yabTaThl C YY4ETOM 3aJaHHON TIOTPEITHOCTH U3MEPECHHIA;

coONroaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

pa3inuyaTh OCHOBHBIC TNPU3HAKH HM3YyYEHHBIX (DHU3MUECKUX MOJICIICH:
MaTepuabHas TOYKa, aOCOIOTHO TBEPJOE TENO, TOYCUHBIA HCTOYHHK
CBETa, Jy4, TOHKAs JIMH3a, IJIaHETapHas MOJEIbh aToMa, HYKJIOHHAs
MOJIEJTh ATOMHOTO SIIpa;

XapaKTepH30BaTh TMPUHIUIBI JEHCTBUS HW3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPON HA WX OMUCaHUsA (B TOM YHCIIE:
CIUJOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS M YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToammapar, ONTUYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O
CBOMCTBaxX (U3MUECKUX SBJICHUHM ¥ HEoOXoauMble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH  HW3YYEHHBIX
TEXHHUYECKUX YCTPOMCTB, MU3MEPUTETHHBIX npudopoB u
TEXHOJIOTUYECKUX TIPOIECCOB TPH PEHICHUU YUeOHO-TPAKTHIECKUX
3a/1a4, ONTUYECKHUE CXEMBI NIl TIOCTPOCHUS M300paKeHU B TUIOCKOM
3epKajie ¥ COOMpAIOIIeHi JTUH3E;



NPUBOAUTHL TOpUMEPHl  (HAXOAUTh HWHQPOPMAIMI0O O MpUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUSl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 370POBbsI U COOJIIOACHUS
HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPY KAIOILEH CpeIe;
OCYIIECTBIIATh TOUCK HWH(POpManuu (PU3UIECKOTO COJACpKAHUS B
Nutepuere, camocTosATeNbHO (OPMYNIHpPYs TOUCKOBBIM  3ampoc,
HAaXOJUTh  MYTH  OMNpEJEJIEHUS  JIOCTOBEPHOCTH  IMOJYYEHHOU
uHQOpMalMK Ha OCHOBE MMEIOIIUXCS 3HAHUW M JOMOJHUTEIBHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh MPH  BBIMOJHEHUM Y4eOHBIX 3aJaHUN  Hay4HO-
NOMYJIAPHYIO JIUTEpaTypy (U3UUECKOTOo COACpKaHUS, CIPaBOYHbBIC
Marepuaibl, pecypchl cetu VIHTepHeT, BiaaeTh nOpuéMaMu
KOHCIIEKTUPOBAaHUsI TEKCTa, MpeoOpa3oBaHus WH(POpMAIMU W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHbBIC MMCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
uH(OpMaIMK U3 HECKOJbKUX MCTOYHUKOB (DM3UYECKOTO COJEpKAHUSA,
yOIMYHO IPEJICTABISATD pe3ynbTaThl IPOEKTHOU WIH
UCCJIeI0BATEIbCKON JACSTEIBHOCTH, IPU STOM TPAMOTHO HCIIOJIb30BaTh
U3YYCHHBIH TMOHATUMHBIA anmapaTr H3y4aeMmoro paszena (U3NKU U
COMPOBOXK/JIaTh BBICTYIUICHUE MPE3CHTALUEH ¢ y4€TOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

bu6mmoreka [IOK
1.1 ®du3uKa - HayKa O IPUPOJIe 2
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BeTNINHEI 2 1 Bubmaotexa IIOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/T MO3HAHUS 2 1 bubmmorexa LOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA

bu6mmoreka [JOK
2.1 CrpoeHue BelecTBa 1
https://m.edsoo.ru/7f416194
29 JIBrmykeHre 1 B3aUMOACHCTBHE YaCTHI] ) 1 bubnuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 5

Pa3ngen 3. /IBu:keHHe ¥ B3aUMOAeliCTBHE TeJl

3.1 MexaHu4deckoe ABUKEHHUE 3 bubmuoreka [JOK




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

bu6mmoreka [IOK
3.2 WNuepuus, macca, MI0THOCTh 4
https://m.edsoo.ru/7f416194
3.3 Cuna. Buasl cun 14 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIAMHU, KUJIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue KuJIKOCTH 5 bubmorera [IOK
https://m.edsoo.ru/7f416194
4.3 ATtMochepHoe naBieHNE 6 bubmorexa [IOK
https://m.edsoo.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bubnuorexa [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
5.1 PabGoTa 1 MouHOCTH 3 Brbmaoreka LJOK
https://m.edsoo.ru/7f416194
5.2 [IpocTbie MeXaHU3MBbI 5 bubmmotera [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi JHEprus 4 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM uudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. TensioBble sIBJIEHUS
bubmmoreka [{OK
1.1 C i 7
TPOCHIE 1 CBOMCTRA BeecTBa https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpoOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
)1 DIIEKTPUYECKUE 3apsibl. 3apsSyKEHHbBIE TeJla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 7| 20 2 7
OCTOSHHBIH SJICKTPHHCCIHI TOK https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6 K
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 nommorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJMYECTBO YACOB I1O
i 68 4 14.5

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
Pasznen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUs https://m.edsoo.ru/7f41a4a6
bub OK
1.2 BsanMmopnelicTeue Tem 20 1 3 nommorexa I
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHBI COXPAHEHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJTHbBI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bub6 OK
2.2 MexaHn4ecKkrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 ) bubnuoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6




Pa3gen 4. CBeToBbIE SABJEHUA

bu6mmoreka [{OK
4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S. KBanTOBbBIE SIBJIEHUS
5.1 Hcnyckanue u MorJIonieHne CBETa aTOMOM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO sipa 6 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTEIbHO0-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npupopl. Prusndeckue
SIBJICHUS

MexaHndeckue, TCILUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dwus3nyeckue BEITMYNHBI U HX
M3MEpeHUe

Ypok-uccnenoanue "N3mepenne
TeMIIepaTypbl IpU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpaA U
JlaTYuKa TEMIIEpaTyphl"

Kak ¢usuka u apyrue
€CTECTBEHHbBIEC HAYKH U3Y4alOT
npupoay. EcrecTBeHHOHAay4HbII
MeTo no3Hanus. Onucanue
(bu3MYECKUX SBJICHUN C IOMOIIBIO
Mojenen

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka




TUIIOTE3bI: JaJbHOCTD IOJIETA
apuKa, MymeHHOro
TOPU30HTAIIEHO, TEM OOJIBIIE, YeM
0oJIbIIIe BBICOTA TyCcKa"

Crpoenue BemiectBa. OIMBITHI,

bubmmoreka [{OK
7 JTIOKa3bIBAIOIINE JUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIECTBA
bubmmoreka [{OK
8 JIBH>KeHHEe YyacTHIl BEIeCTBa
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoaane «ONbITHI MO
9 HaOJTI0ICHUIO TETUIOBOTO
paCITUPEHHUS Ta30BY»
10 ArperaTHbI€ COCTOSIHUS BEIIECTBA
B3anmocBs3b MEX Iy CBOMCTBAMU
BEIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHHUSIX M UX bubnuorexa [JOK
aTOMHOMOJIEKYISPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJIBI
MexaHndeckoe ABMKCHHUE.
bubnuoreka [JOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBHKCHUC
bu6mmoreka [JOK
13 Ckopoctb. Eqununibl ckopoctu s
https://m.edsoo.ru/ff0a079c¢
bu6mmoreka [JOK
14 Pacuer nytu ¥ BpeMEHU ABUKCHUSA
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akoH HHEPLUH. bubnuoreka LIOK




B3anmopelicTBre Ten Kak puYuHa
WU3MEHEHUS CKOPOCTH JIBHKEHUS
Ten

https://m.edsoo.ru/ff0a0c10

16

IInotHOCTH Bemiectsa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas padota
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEIa»

18

Pemenue 3amad mo reme
"IInoTHOCTE BemecTna'”

bu6moreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuita Kak XapaKTepHUCTHKA
B3auMoaeiicTBuda Ten. Cuia
ynpyroctu. 3akoH ['yka

20

JlabopaTtopHnas paborta «3y4yeHue
3aBHCUMOCTH PACTSDKEHUS
(nedopmanyu) Npy>KUHBI OT
MPUIIOKEHHOMN CHIIBI»

21

SIBnenune taroredusa. Cuiia TSHKECTU

22

CBsi3b MEX1y CHJION TSAXKECTH U
Mmaccoi teaa. Bec tena. Pemenue
3aga4 no teMe "Cuna Tsokecta”

bubnuoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cua TsDKeCTH Ha APYrux
miaHeTax. duzndeckue
XapaKTCPUCTUKU IIJIAHET

bubnuoreka [JOK
https://m.edsoo.ru/ff0al502

24

N3mepenue cuit. JlnuHamomeTp

bu6mmoreka [JOK




https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecoMmocTth

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al778

26

CrnoxxeHue IByX CHII,
HaIIpaBJICHHBIX 10 OJTHON IIPSIMOM.
PaBHOelicTBYIOIIAs CHIT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByrOMmast cui'"

28

TpeHune CKoJIbKEHUS U TPEHUE
nokosi. Tpenue B nmpupoae u
TEXHUKE

bu6moreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnas pabota «3yduenue
3aBUCHUMOCTH CHJIbI TPEHHUS
CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMpPHUKACAIOIINXCS
MMOBEPXHOCTEI»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4 Ha onpenieeHue
PaBHOJEHCTBYIONIECH CHIIBI

31

Pemrenue 3agay mo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn», «CHIIb,
«PaBHOIEHCTBYIOIIAS CHID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa o TeMam:
«MexaHndyeckoe JBHKEHUE,
«Macca, IIIOTHOCTEY, «Bec Temay,
«['pacduueckoe nzo6paxkeHue cui,
«CuibeD»




Hasnenne. CriocoObl yMEHBIICHUS

bubmuoreka [IOK

33
U YBEJIMYEHUS 1aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBiienue raza. 3aBUCUMOCTD
" bubnuotexa [JOK
34 JIaBJICHHS Ta3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
Ilepenaua maBneHUS TBEPIBIMHU
P P bubmmoreka [IOK
35 TeJaMU, )KUJKOCTSIMHU U Ta3aMHu.
https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBlIeHME B )KHIKOCTH U Ta3e,
. bubnuorexa [JOK
36 BBI3BAHHOE JEHCTBUEM CHUIILI
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3amayq nmo reme
bu6moreka [IOK
37 «JlaBrieHre B JKUAKOCTH U Ta3e.
https://m.edsoo.ru/ff0a2826
3akon ITackamsa»
bubmnoreka IJOK
38 Coo0mmaronmecs: cocyapl 1
https://m.edsoo.ru/ff0a2970
. bu6 e OK
39 I'mppaBnnueckuii npece nommorexa L
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [lopuineBoit
JKHJIKOCTHBIA HACOC
Atmocdepa 3emiu. [Tpuannsl
CYIIECTBOBAHHS BO3IYIITHOMN
i i bubnuoreka [JOK
41 00010uKH 3emMad. 3aBUCHUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTo TaBICHUS OT
BBICOTBI HAJl yDPOBHEM MOPS
bubanoreka [HIOK
42 Bec Bo3nyxa. AtmMmocdepHoe 1

https://m.edsoo.ru/ff0a2b5a




JaBJICHHUC

N3mepenune atmochepHOTro

bu6mmoreka [{OK

43
nasneHus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
Gep bu6mmoreka [{OK
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"AtMmocdepHoe naBiaeHue"
JlelicTBUE )KUJIKOCTH U Ta3a Ha
bu6moreka [IOK
47 IIOIPY>KEHHOE B HUX TEJO.
https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlaGopaTtopHnast pabota
43 «OmnpeneneHre BITATKABAIOICH bubnuoreka [IOK
CHUJIbI, IEVCTBYIOIIEH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPY’KEHHOE B KHJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanne 3aBUCUMOCTH Beca
N bu6mmoreka [JOK
49 Tejaa B BOAE OT 00bEMa
. https://m.edsoo.ru/ff0a3514
MOTPY’KEHHOU B JKUJIKOCTh YaCTH
Tenay
bub K
50 [InaBanue ten noamorexa O
https://m.edsoo.ru/ff0a3a96
51 JlaGopaTopHas pabora

"KoHcTpynpoBaHue apeomMeTpa uin




KOHCTPYMPOBAHHE JIOAKU U
OlpeesieHue e€
rpy30MoabEMHOCTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3nyxomnaBanue», «JlaBnexnue
TBEPJIBIX TEJ, JKUJIKOCTEH U Ta30B»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckast pabora

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

54

Momuocts. EquHUNEI MOIITHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MpPH
noanéMe o Jectauiie"

56

[Ipocthie MexaHu3Mmbl. Poiyar.
PaBHOBecue cuil Ha ppryare

57

KounTposbnas pabora no teme
«/laBnenue TBepABIX TEN,
KUAKOCTEU U ra3oBy /
Bcepoccuiickas npoBepoyHast
paborta

58

PesepBHrlit ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBienue
TBEPABIX TEN, )KUAKOCTEH U ra30B»
/ Beepoccuiickas mpoBepoYHas
pabota

bubnuoreka [JOK
https://m.edsoo.ru/ff0adffe

59

Peruaru B TCXHHUKCE, 6BITy u

0.5

bu6mmoreka [JOK




npupoje. Jlabopatopnas pabora
«MccnegoBanue ycnoBHil
PaBHOBCCHA pblyara»

https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau 1o teme «Y CI0BUI
paBHOBGCI/Iﬂ pmqara»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadpunuent noneznoro
JNEUCTBUSI MEXaHU3Ma.
Jlaboparopnas padota «3mepenue
KII/] HaKJIOHHOM TJIOCKOCTH»

0.5

62

Pemenne 3agau o teme "Pabora,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0adc48

63

Mexanundeckast SHEpTHsl.
Kunernyeckas 1 noTeHIMAIbHAS
SHEprus

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-IKCIIEPUMEHT 10 TEME
"DKCepUMEHTAIbHOE
ompeeIcHuEe N3MECHEHUS
KUHETHYECKOM 1 MOTESHIIHAIbHOMN
SHEPTHHM MPHU CKATHIBAHUH TEJIa IO
HaKJIOHHOM IIOCKOCTH"

66

KonTtponbHas paboTa o teme
«PaboTa ¥ MOIIHOCTH. DHEPIHsH

67

PezepBHblit ypok. Pabota ¢
TEKCTaMH I10 TeMe "MexaHnuecKoe

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




nBmwxkenne"

PesepBHblii ypok. Pabora ¢

68 TeKcTaMmu 110 Teme "Pabora. 1
Mo1HOCTB. DHEprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KMHETHYECKOMN | bubnuorexa [JOK
TEOPHUHU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
) Macca u pazmep aTOMOB U 1
MOJIEKYI
Mogenu TBEPIOTO, JKUJIKOTO U
. bu6mmoreka [IOK
3 ra3z000pa3HOro COCTOSTHUMN 1
https://m.edsoo.ru/ff0a540e
BellleCTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
AKHUJKOTO U ra3000pa3HOro
4 COCTOSIHMH BeEIeCTBAa Ha OCHOBE 1
MOJIOKEHUW MOJIEKYJISIPHO-
KHMHETUYECKON TEOpUHU
5 Kpucranmmaeckue u amopdabie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauvBaHuE U KallWJUISIPHOCTb. | bubnuoreka [JOK
IToBEpXHOCTHOE HATsHKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TennoBoe pacuIMpeHue U cKaTue 1

https://m.edsoo.ru/ff0a5a26




Temneparypa. CBs3b TEMIIEpATYpbI

"Onpenenenue yaeabHOU

8 CO CKOPOCTBIO TETJIOBOTO
JBUYKEHUS YaCTHI]

9 Buyrpennss sneprusi. Crioco0bl bubnuorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPTUH https://m.edsoo.ru/ff0a5c60

bubnuorexa [JOK

10 Buns! Tennonepenaun 1

https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHUecKO€ HCIOJIB30BaHUE
. bubnuorexa [JOK
11 TEIJIOBBIX CBOMCTB BEIIECTB U
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEISIX
sHeprocOepexxeHus"

12 KoanuectBo TemnoTtsl. Y aenbHas bubnuorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OaslaHca.

bu6moreka [IOK
13 TennooOmeH 1 TemioBoe
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHnas pabota

14 "UccnenoBanue sBaCHUS bubnuoreka [JOK
TEIUI000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BOAbI"

Pacuer konuyecTBa TEIIOTHI,

15 HE0OXO0IMMOTO ISl HArPEeBaHUSI
TeJa ¥ BbLACISAEMOr0 UM MpU
OXJIQXKICHUH

16 JlaGopaTopHas pabora bubnuorexa [IOK

https://m.edsoo.ru/ff0a6bb0




TEIUIOEMKOCTH BelecTsa"

DHeprus TOIuBa. Y IeiabHas

bu6mmoreka [{OK

17
TEIUIOTa CTOPAHUs https://m.edsoo.ru/ff0a7b5a
[InnaBnenue u oTBEpICBaHUE

p bu6mmoreka [{OK
18 KPUCTAJUIMYECKUX TeJ. Y IeJbHas
https://m.edsoo.ru/ff0a71d2
TETUTIOTA TUTABJICHUSI
JlaGoparopnas pabota
" . bubnuorexa [JOK
19 Omnpenenenue yAaeIbHOU TETIOTHI
. https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbAa

20 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
napooOpazoBaHus U KOHJICHCAIIUH.

bu6mmoreka [IOK
21 3aBUCUMOCTb TEMIIEpaTyphl
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EpPHOTO
JABJICHUS
Bnaxnocts Bo3tyXa.

” JlaGopaTopHas pabota bubnuoreka [JOK
"OnpeneneHne OTHOCUTEIIbHOM https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO3ayxa"

3 Pewrenue 3anau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa
[TpuHIMIBI PaOOTHI TETIIOBBIX

24 nsurateneif. [lapoBas TypOuHa.

JIBurarenb BHyTPEHHETO0 CTOPAHMS
25 KIIJ] TerymoBoro aBuratess. bubmuoreka [JOK




TennoBbie JABUraTCIIv U 3alluTa
OKpYKarolEel cpeibl

https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U IIPEBPALLEHUS
OHCPTIHH B TCIJIOBBIX ITPOLECCaX

27

IToaroroBka Kk KOHTPOJIBHON
pabote o Teme "TeroBbie
sBieHus. lI3MeHeHue arperaTHbIX
COCTOSIHUII BemiecTBa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a83f2

28

KonTpossHas paboTa no teme
"TermnoBble sBiaeHU. U3MeHeHne
arperaTHbeIX COCTOSIHMI BemecTa'

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tein. [[Ba poga
AIIEKTPUYECKHX 3apSI0B

30

Ypok-uccienoBaHue
"DnexTpuszanus Te1 UHAYKIHUEH 1
MPpU CONMPUKOCHOBEHUM "

31

B3anmopeiictBue 3apsoKeHHBIX TEIT.
3akoH Kynona

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

32

DJIEKTPUYECKOE TOJIE.
HanpskeHHOCTD 3JIeKTPUYECKOTO
nosist. [IpuHIun cynepno3unun
AIIEKTPUYECKHUX MOJIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu QJICKTPUYCCKHX 3apsa0B.

OnemeHTapHbIi 3apsan. CTpoeHue
aToma

34

HpOBOI[HI/IKI/I " JUSJICKTPUKHU.

bu6mmoreka [JOK




3aKOH COXpaHEHUsI
ANEKTPUUECKOT0 3apsa

https://m.edsoo.ru/ff0a8ef6

Pemenue 3agau Ha npuMeHEHUE

bu6mmoreka [{OK

35
CBOMCTB 2JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUYECKUH TOK, YCIOBUS €ro

bubmmoreka [{OK
36 cymectBoBaHusl. Mictounuku
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
. bubnuotexa [JOK
37 JIeNCTBHS SIIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 AIEKTPUYECKOTO MOJI Ha 1
IIPOBOJIHUKY U TUDJIEKTPUKH"

39 DJIEKTPUYECKHUI TOK B METaJLIaxX, bubnuoreka [JOK
JKHUOKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJIEKTpUYECKas LEb U €€
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora
" bubnuorexa [JOK

41 N3mepenue u peryinmpoBaHue 0.5

" https://m.edsoo.ru/ff0a8bd6
CUJIBI TOKA
DIEKTPUYECKOE HAIPSKEHUE.

4 Boasrmerp. JlaboparopHas padoTa 0.5 bubnuoreka [JOK
"U3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9%e14
HanpspKeHus"

ComnpoTuBieHNE NPOBOJHUKA.
bu6mmoreka [JOK
43 VY aenpHOE CONIPOTUBIIEHHE

BCIICCTBA

https://m.edsoo.ru/ff0aa738




Jlaboparopnast pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO

bu6mmoreka [{OK
44 COIIPOTHUBIICHHUS ITPOBOJIHHKA OT
https://m.edsoo.ru/ff0aa738
€ro JUITMHBI, TUIOLIAH MOIIEPEYHOTO
CeYeHHs U MaTepuaia”
3aBUCUMOCTD CUJIBI TOKA OT
bubmmoreka [{OK
45 HarnpspkeHus. 3akoH Oma s
https://m.edsoo.ru/ff0aad4a
y4acTKa Ienu
JlabopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH
46 CHUJIBI TOKA, UIYILETO Yepe3 bubnuotexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTOopa U HANPSIKEHUS Ha
pesucrope"
IlocnenoBarTenpHOE U
47 MapajieIbHOE COCTUHECHUS
MPOBOTHUKOB
JlabopaTtopHnas pabora "IIpoBepka
43 MpaBuia CJIOKEHUS HaIPSKEHUI bubnuoreka [JOK
IIPU NOCIEI0BATENBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "[IpoBepka
49 npaBuia JJisi CUJIbl TOKa IPU bubnuoreka [JOK
apajuieIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos”
50 Pemrenue 3agau Ha npuMeHeHue bu6mmoreka [JOK

3akoHa Oma AJId pa3JIn4HOIro

https://m.edsoo.ru/ff0aat8a




COCAMHCHUA IMTPOBOAHUKOB

PaGoTa 1 MOILIHOCTH

bub6mmoreka [IOK

51 ANEKTPUUECKOTO TOKA. 3aKOH
Jixoyms-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnast pabota

52 "Onpenenenue paboThl U bubmorexa HOK
MOIIHOCTH HTEKTPHYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIETIH U

53 MOTPEOUTENN NEKTPUIECKON bubnuoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE

54 [TocTostHHBIE MarHUTHI, KX
B3aMMOJICICTBHE

55 VYpok-uccnenoanue "N3yueHne bubnuoreka [JOK
10JI€N MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHoe noJsie. MarautHoe

56 oJjie 3eMJIA U €ro 3HaYeHUe UL bubmnorexa [IOK
- https://m.edsoo.ru/ff0acOba
[ToaroToBka Kk KOHTPOJIBLHOM
paboTte no Teme "DneKTpuUecKue

57 3aps/ibl. 3apsyKEHHBIE TEJla U UX Et?]i?;ji?:ciifg/lﬁfmbd%
B3auMoaeiicTeus. IlocTosTHHBIN
3JIEKTPUYECKUN TOK"
KonTponpHas paboTa mo Teme

58 "DneKTpUYecKue 3apsapl. Bubmmorexa LIOK

3ap$[)KeHHLIC TCJIa U UX

https://m.edsoo.ru/ff0abea8




B3aumoaecTBus. IloCcTOSTHHBIN
AIIEKTPUYECKHiA TOK" /
Bcepoccuiickas npoBepoyHas
pabora

59

PesepBHblit ypok. Pabora ¢
TekctaMu 1o Teme "[locTosIHHBIHI
ANIEKTPUYECKHM TOK" /
Bcepoccuiickas npoBepoyHas
paborta

bubmmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe moJie
AIEKTPUYECKOTO TOKa MaruutHoe
ITOJIC KaTYIIKH C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHne >IEKTPOMArHiTOB B
texHuke. JlabopaTropHas pabora
"U3ydyeHue neicTBUSI MarHUTHOTO
0JI HA MPOBOJIHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcnons3zoBanue
AIIEKTPOABUTaTENNe B TEXHUUECKUX
yCTpOIICTBaxX U Ha TPAHCHOPTE.
JlaGoparopnas pabora
"KoHcTpynpoBaHue u u3yueHue
paboTHI AMEeKTpoABUTaATE"

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

63

OnbiThl Papajes. 3aKoH
ANEKTPOMArHUTHOM MHIYKIUU.
IIpasuio Jlenua

64

OnekrporeHeparop. CriocoObl




MOJTyYEHUS IEKTPUIECKONH
SHEPruu. DJIEKTPOCTAHLIUN Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

65

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "DneKTpuuecKue u
MarHuTHBIE SIBJICHUS"

66

KonTpombHas paboTa no teme
"DNeKTpuYeCKruEe U MarHUTHbIE
sIBJICHHS "

bubmmoreka [{OK
https://m.edsoo.ru/ff0acb14

67

PesepBHslit ypok. Pabota ¢
TekcTaMu o TeMe ""TerioBbie
SIBJIEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

68

PeseprubIit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarduTHiIe
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

14.5




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoka Bcero Konrpoabnbie | - Hpakrireckue i[:;:eﬂnﬂ :)I;I[?al;?)ln;zl:enbnme
padoThI padoThI pecypest

| MexaHndeckoe JBHKEHHUE. |
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 Bubamorexa [IOK

https://m.edsoo.ru/ff0ad474

TIBKCHUSI

3 PaBHOMEpPHOE psAMOJIMHEHOE 1 bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsaMoMHeitHOe

4 nBrokeHue. CpeaHsiss U MTHOBEHHast 1
CKOPOCTb

5 [IpsmonuHeliHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PAaBHOYCKOPEHHOT'O JABMKECHUSI. 1
I'paduk ckopocTu
JlaGoparopnas pabora

7 "Onpenenenne yCKOpeHus Tejia Ipu | 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBI)KEHHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"

8 CBobosaHoe nagenue tei. OnbIThl 1




Tanunes

PaBHOMEpHOE NBUXKEHHUE 110
okpyxHocTu. Ilepron u gacrora

bu6mmoreka [IOK

? oOpaienus. JInnelHas u yriaoBas https://m.edsoo.ru/ff0ael 76
CKOPOCTH
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepBeiit 3akoH HeroToHa. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHOfelicTBYIOIIASA cHila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuoreka [JOK
Cynepnosunus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMeHEHUE bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
bu6mmoreka [IOK
15 Cuna ynpyrocti. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3agauy mo teme «Cuiia
YIPYTrOCTHY
JlaGopaTopHas pabota
17 «OmnpeaeneHue )KeCTKOCTU Eubmorexa HOK
https://m.edsoo.ru/ff0ace28
MPYKUHBD»
13 Cuna Tpenns bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6mmoreka [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota bubnunoreka [JOK




"Onpenenenne kodhdunmeHTa
TPEHUs CKOJIbKEHUs"

https://m.edsoo.ru/ff0af8be

Pemrenne 3agau mo reme "3aKOHBI

bu6mmoreka [IOK
21 Hrrotona. Cuna ynpyroctu. Cuna 1
" https://m.edsoo.ru/ff0afb8e
TpeHus
Cuna TsSHKeCTH U 3aKOH BCEMUPHOTO
bu6mmoreka [{OK
22 TATOTEHUS. Y CKOpEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
TTaJICHUS
VYpok-koHpepenus "JIBmxenue
3 TeJ BOKPYT TPaBUTAIMOHHOTO
uentpa (CosnHeyHas cucrema).
lamakTukn"
Pemrenne 3agaug mo teme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO Bubnmorera [IOK
; P https://m.edsoo.ru/ff0afSf8
TSATOTCHUS
)5 [TepBasi kocMuUecKasi CKOPOCTb. bubnuoreka [JOK
HeBecoMocTth 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MatepualibHON TOUKH.
AOGCOJIFOTHO TBEPIOE TEIIO.
i bu6mmoreka [JOK
26 PaBHOBecue TBEpIOTO TEIA C
. . https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OChIO BpAIlICHUSI.
MowmeHT cunebl. LlenTp TsxecTn
PaBHOBeCcue MaTepualibHON TOUKH.
AGCom0THO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOroO TEIA C

3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmenT cusl. LlenTp Tsxectu




Pemrenne 3aga4 mo reme "MoMeEHT

bubnuoreka [IOK

28 cuibl. Lentp Tsokectu" https://m.edsoo.ru/ff0b02b4
IToaroToBka K KOHTPOJBbHOM T

29 o ieiaeo"h;exaﬂoﬂquize peoone bubmmorexa [TOK

. https://m.edsoo.ru/ff0b0408
nBrokenne. Bsaumonelictsue ten'”
KontponbHas padoTa o teme
30 "MGXZHI/I‘IGCK(I))e JIBIJKEHHE. bubmorexa HOK
. https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsce tena. MImynbC CHITBL.

31 3aKoH COXpaHEHUS UMITYJIbCA. bubnuorexa [JOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3anMMOJICHCTBHE

1 Pemenne 3agau mo teme "3akoH bubnuorexa [JOK
COXpaHEHUs umIysbca' https://m.edsoo.ru/ff0b096¢c

13 Ypoxk-koupepennus "PeakTuBHOE
JIBH)KEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK

34 Mexanuveckast paboTa 1 MOIITHOCTh hitps://m.edsoo.ru/ff0b0as4

35 PabGoTta cunbl TSDKECTH, CHIIBI bubnuoreka [JOK
YIIPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopnas pabora
«Ornpenenenue padoOThI CUIIBI

36 TPEHUS TIPU PABHOMEPHOM
JBUKEHUHU Te€JIa TI0 TOPU30HTAIIBHOMN
MMOBEPXHOCTU»

37 CBs3b 3HEpruM U pabOTHI.




IToreHumanpHas SHEPIUst

Kunernueckas sneprus. Teopema o

bu6mmoreka [IOK

38
KUHETHUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe
40 Jlaboparopnas padota «13yuenue bubnuorexa [JOK
3aKOHa COXpaHEHUs dHEPTrUM» https://m.edsoo.ru/ffOb12fe
A1 KonebarenpbHoe ABMIKEHHE U €TO bu6mmoreka [{OK
XapaKTEpUCTUKHU https://m.edsoo.ru/ffOb1858
3aTyxaroiue KojJeOaHusl.
bu6moreka [IOK
42 BrinyxkaeHHble Kose0aHusl.
https://m.edsoo.ru/ff0b20{0
Pe3onanc
43 MaremaTuyecKuil U Npy>KUHHBINA
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
. bu6moreka [IOK
44 nepuoja Kojie0aHUuM OT KECTKOCTH
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl rpy3an
45 [IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOJIEOaHUIX
JlaGoparopnas pabora
46 «OnpeneneHue 4acToThl U Nepuoaa bubnuoreka [JOK
KoJieOaHui MPYKUHHOTO https://m.edsoo.ru/ffOblaec
MasITHUKa»
Jlaboparopnas pabota «IIpoBepka
PATOPHAA P POBEP bubmuoreka [JOK
47 HE3aBUCHUMOCTH NEpHO/ia

Kosie0aHUi Tpy3a, MOBEIIEHHOTO K

https://m.edsoo.ru/ff0b197a




HUTHU, OT MACChI Tpy3a»

48

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4EeCKUX BOJIH. [IpoonbHbIE
Y TIOTIEPEYHbIE BOJIHBI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpox-xoHpepeHuus
"MexaHu4eCcKUe BOJIHBI B TBEPIAOM
tene. CelicMruecKre BOJIHbI"

50

3ByK. Pacnipoctpanenue u
OTpaKeHHE 3ByKa

51

VYpoxk-uccnenosanue "Habmronenne
3aBUCHMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

VYpoxk-koHpepeHnius "YabTpa3sByK U
MH(]pa3BYyK B MPUPOJIC U TEXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "3aKOHbI COXpaHEHUS.
Mexannyeckue KoJieOaHus 1
BOJIHBI"

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

55

KounTposbHas pabora no Teme
"3aKOHBI COXpaHEHUSI.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

56

QHGKTPOMEIFHI/ITHOC IOJIC.
QHGKTPOMaFHI/ITHI)IC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe




57

CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

Ypok-koupepenmus "Lkana
QJICKTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK

58 Hcnonws3oBanue
https://m.edsoo.ru/ffOb2fe6
AIIEKTPOMArHUTHBIX BOJIH IS
COTOBOM cBsI3U"
VYpok-uccnenosanue "N3yuenue
. bubnuotexa [JOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOTIIHI0 MOOMIIBHOTO TeedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTBI U JJIAHEI
AIEKTPOMArHUTHOM BOJIHBI
DneKTpOMarHuTHasl MPUPOJa CBETA.
61 Ckopoctb cBeta. BonHoBbie bubamorera LHOK
P ' https://m.edsoo.ru/f0b31d0
CBOJCTBa CBeTa
Uctounuku ceta. [IpsamonnnHeitHoe
bu6mmoreka [JOK
62 pacrnpocTpaHeHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counna u JIynsl
3aKOH OTpaKEHMS CBETA. 3epKaja.
bu6mmoreka [JOK
63 Pemienue 3a1a4 Ha npUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 [Ipenomiienue cera. 3aKkoH bubnuoreka [JOK
MPEJTOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
yIP P bubmuoreka [JOK
65 cBera. Mcnonb30BaHUEe MOJHOTO

BHYTPCHHCT'O OTPAXKCHUA B

https://m.edsoo.ru/ffOb3c5c




OIITUYCCKHUX CBECTOBOJAaX

Jlaboparopnast paboTa
"UccnenoBanue 3aBUCUMOCTH yTJia

66 IIPEJIOMIIEHUS CBETOBOTO JIy4a OT
yrja najieHusl Ha TpaHulle "BO3yX-
cTexno""
VYpok-koHpepeHus
"Ucnonp30BaHue MOIHOTO
67 BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, ONITHUKOBOJIOKOHHAS
CBSI3b"
68 JIuu3el. OnTUYecKas Cuiia JTMH3bI Bubamorera [IOK
https://m.edsoo.ru/ffO0b3f2c
69 [TocTpoenne n3obpakeHu B bubnuoreka [IOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota
70 "Onpenenenre GOKyCHOTO bubnuoreka [JOK
pacCTOSIHUA U ONITUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
cobuparomei JTMH3bI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ffO0cOa7e
7 I'ma3 kak onTU4YecKas cUCTeMa. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "leexTs
3penus. Kak coxpanurts 3peHue"
74 Paznoxxenune Oenoro cBeTa B bu6mmoreka [JOK




cnektp. OnbiTl HproTOHA.
CrnosxeHune CeKTpaIbHbIX LIBETOB.
Jucnepcus ceera

https://m.edsoo.ru/ff0c0f4c

Jlaboparopras pabota "OmBITHI IO
Pa3IoKEHUIO OEJIOTO CBETA B

bu6mmoreka [{OK
75 CIEKTpP U BOCHPHUATHIO 1IBETA
https://m.edsoo.ru/ff0cOe2a
MPEAMETOB TP UX HAOIIOICHUN
yepes 1IBETOBbIe PUIbTPHI"
Ypok-npaktukym "BosnHOBBIE
76 CBOICTBa cBeTa: JUCIEepPCHs,
uHTepdepeHus u nudpaxaus"
77 OmneiTer Pesepdopna u mranetapHast bubnuorexa [JOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue 1 MorjoneHue cBera
. bu6mmoreka [JOK
79 atomoM. KBaHThbl. JInHeluaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 VYpok-npaktukym "HaOmonenune bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bubnuoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
20 Crpoenue aToMHOrO siapa. bubnuoreka [JOK
Hyxnonnas mozaeins https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE IPEBPAILICHMUSI. bubnuoreka [IOK

30TOMNEI

https://m.edsoo.ru/ffOclal4




Pemenue 3a1au 1o teme:

bubnuoreka [IOK

84
"PaguoakTUBHBIE IPEBpALICHUS" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monmypacnazna
Ypok-koH(pepeHuus
" P dep bubnuorexa [JOK
86 PannoaxkTuBHBIE U3TyYEHUS B
| https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEAUITUHE, TEXHUKE
SAnepubie peakiuu. 3aKOHBI
P P bu6mmoreka [{OK
87 COXpaHEHUs 3apsA0BOTO U
https://m.edsoo.ru/ff0c1c58
MaccoBOTO YHUCE
28 DHeprus CBSI3U aTOMHBIX SIIEP. bubnuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no reme "SAnepHeie
peakuun"
Peaknuu cuHTe3a U eneHus saep.
bu6moreka [IOK
90 Uctounuku sueprun ConHua u
. https://m.edsoo.ru/ff0c1e88
3BE3N
Ypok-koudepennus "AnepHas
91 sHepreTuka. JlefcTBus
PaaOaKTUBHBIX U3y4E€HUN Ha
JKUBBIC OpraHu3Mbl"
[ToarotoBka K KOHTPOJBHOM paboTe
9 1o TeMe "DNEeKTPOMArHuTHOE TOJIE. bubnuoreka [JOK
DNEeKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBneHUsA"
93 KonTponpHas paboTa mo Teme

"DIEeKTpPOMAarHUTHOE MOJIE.




DNEeKTPOMAarHUTHBIE BOJIHBI.
KBauroBrie saBienms"

[ToBTOpEHue, 06001IEHNE.

bu6mmoreka [IOK

94 JlaGoparoprbie pabOTHI IO KypCy
" o " https://m.edsoo.ru/ff0c245a
BzaumoeiicTBue Ten
[ToBTOpenue, 0606menue. Pemenue
bu6mmoreka [{OK
95 pacUYEeTHBIX M KaUECTBEHHBIX 33124
" " https://m.edsoo.ru/ff0c2572
o teme "TertoBbie MpouecChl
[ToBTOpenue, o6obmenue. Pemenne
96 paCUETHBIX U KAaY€CTBEHHBIX 3a/1a4 bu6moreka [IOK
mo Teme "KIIJI TermmoBeIix https://m.edsoo.ru/ff0c2a22
nBuTareiei”
[ToBTOpenue, o6obmenue. Pemenne
97 aCUETHBIX U KaueCTBECHHBIX 3a]1a4 bubmorexa HOK
P A https://m.edso0.ru/ff0c2b30
no teme "KII/] snexkrpoycraHoBOK"
[ToBTOpEeHME, 060OIIECHNE.
bu6mmoreka [JOK
98 JIaGoparopHble pabOTHI [0 KypCy
" " https://m.edsoo.ru/ff0c2¢52
CBeTOBEIE SIBJICHUS
[ToBTOpeHue, o606menue. Pabora ¢
" bubnuoreka [JOK
99 TEKCTaMH II0 TeMe "3aKOHBI
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsS B MEXaHUKE
[ToBTOpeHue, 0606meHue. Pabora ¢
" bubnuoreka [JOK
100 Tekcramu 1o TeMe "Komebanus u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 IToBTOpenue, o6oOmenue. Padora c bubnuorexa [IOK

TekcTaMu 1o teMe "CBeTOBBIE

https://m.edsoo.ru/ff0c3044




SIBJIEHUS"

[ToBTOpenue, 06061menHue. Padora c

102 TexkcTaMu 1o teMe "KBanrtoBas u 1
saaepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3zoBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

Pas3iinydaTh ABJICHHA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4HCIEe (QU3NYECKUE SBICHUS B
NpHUpoOJe, TPH OSTOM TMEPEBOAWTh NPAKTUYECKYIO 337ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKH)

(bUBUYECKUX SIBJICHUN

1.4

OTHCHIBaTh M3y4EHHbIE CBOMCTBA TeNl M (PU3WYECKHUE SBIICHUS,
UCHOJIB3YSl (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIHHO
TPaKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YyEMbIX BEJIUYUH, HUX
0003HAaYeHHUs] W EOUHHUIBI (PU3UYECKHX BEJIUYMH, HAXOJUTh
(hopMyIibl, CBS3bIBAIOLINE JAHHYIO (PU3MYECKYI0 BEIUYHHY C
JPYTMMU  BEJIMYMHAMH,  CTPOUTHh  TIpaQUKHd  H3YUEHHBIX

3aBUCUMOCTEH (bHSI/I‘ICCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPOLECChl, HUCIIOJBb3ysd H3YUCHHBIC 3aKOHBbI, IIpU 3TOM [1aBaTb
CJIOBECHYHO q)OpMyJ'II/IpOBKy 3aKOHa n 3allMChIBATb €ro

MaTEMaTUUICCKOC BbBIPAKCHUC

1.6

OOBACHATH (bH3HqCCKHe SABJICHUS, IIPOLECCHI U CBOMCTBaA TCJI, B TOM
YUCJI€ U B KOHTCKCTC CI/ITyaI_II/Iﬁ IMMPAKTUKO-OPUCHTUPOBAHHOT'O
XapaKkTepa: BBIABJIATH NPUYNHHO-CICACTBCHHBIC CBSA3HU, CTPOUTH

oObsicHeHue u3 1 — 2 joruyeckux IIaroB ¢ omopod Ha 1 — 2




W3YYCHHBIX CBOMCTBA (PM3MUYECKHUX SBICHUH, (PU3NUYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

pemarh pacu€THble 3a7auu B 1 — 2 1elicTBUS, UCHIOJIB3Ys 3aKOHBI U
(dbopmynbl, CBS3bIBaOIIME (PU3MUECKUE BEIWYMHBI: Ha OCHOBE
aHajM3a yCIIOBMS 3aJaud  3allMChIBaThb KParkoe YCIOBHE,
HOJICTABIISATh (PU3UUECKUE BEIUYMHBI B (POPMYJBI M MPOBOIUTH
pacuérbl, HAXOAWUTHb CIPABOYHbIE JaHHbIE, HEOOXOAMMBIE IS
peumieHus  3aAad, OLEHUBATh PEATUCTUYHOCTH  IIOJYyYEHHOH

(hbU3UYECKON BETUYHHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELINUTh MPH MOMOIIU
(1)I/ISI/I‘~IGCKI/IX METOOOB, B OIIMCaHHUHW HUCCJICAOBAHUSA BBIJCIIATH
MpoBepsieMoe  NpPEINoJiokeHne  (TUIoTe3y), pasiauyaTth U
HUHTCPHIPECTUPOBATH HOJ'Iy‘—I&HHBIfI pE3yiabTaT, HAXOJAUTH OILIIMOKHU B

XOJ€ OIIbITa, A€JIaThb BBIBOJBI 11O €TI0 pE3yJIbTaTaM

1.9

IIPOBOAUTE OIBITBEI ITO Ha6J'IIO}IeHI/IIO (1)I/ISI/I‘IeCKI/IX SIBJIEHUU WU
(bU3UYeCKUX  CBOWCTB Tel: (GOPMYJIHPOBATH IMPOBEPSEMBIC
MPEINOJIOKEeHUsI, COOMpaTh YCTAaHOBKY W3 TIPEIJIOKESHHOTO
0o0OpyIOBaHUs, 3alMUCHIBaTH XOJ OMNbITa ©W  (HOPMYTHPOBATH

BBIBO/JIbI

1.10

BBITIOJHATH MPSIMbIE U3MEPEHHUS C UCIOJIB30BAaHUEM aHAJOTOBBIX U
U (GPOBBIX MPUOOPOB, 3aIUCHIBATH [TOKA3aHUS PUOOPOB C YUETOM

3a/ITaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IIPOBOAUTH HMCCJICIOBAHHUEC 3aBHCHMOCTHU OHHOﬁ (1)I/ISI/II‘ICCKOI7I
BCJIIMYHUHBI OT I[perﬁ C HCIIOJIb30BAHUEM IIPSAMBIX I/I3MepeHPII>'I,
Yy4aCTBOBATH B IIJIAHUPOBAHUU yqe6Hor0 HCCIICAOBAaHU, CO6I/IpaTb
YCTAHOBKY U BBIIIOJHATE HU3MCEPCHUA, CICAYSd HNPCIAIIOKCHHOMY
IJIaHy, (bHKCHpOBaTb PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCUMOCTH
(1)I/ISI/I‘IGCKI/IX BCJIMYMH B BUAC ITPCIOKCHHBIX Ta6J'II/II_I n Fpa(bI/IKOB,

ACJIaTh BBIBOABI 11O PE3yJjIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTH KOCBCHHLIC NU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKOUH: TIpU  BBINNOJIHCHUHA H3MepeHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC

HCKOMO BEJIUYHMHEI




1.13

coOmoaTh MpaBWiIa TEXHUKM OE30MAaCHOCTH TMpH paboTe ¢

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh IPHUHIMIBI JACUCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh NPHUHLMIBI JACHCTBUS H3Yy4EHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPOMCTB C MOMOIIBIO UX OIHCAHMS,
UCTIOJB3YSl 3HAaHUS O CBOWMCTBAaX (PU3MYECKWX SBICHUH U

HGO6XOILI/IMI)I€ (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U1 3aKOHOMCPHOCTHU

1.15

MPUBOJUTh TpUMEpHl (HaXoAuWTh HUHGOpPMALUMIO O MpPUMEpax)
MPaKTUYECKOIO  HUCIOJIb30BaHUSA  (U3WYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM JuId oOecnedyeHuss Oe30MacHOCTH MpU
oOpaiieHUn ¢ nOpubopaMud UM TEXHUUYECKHMHU YCTPOWCTBAMH,
COXPAaHEHHUS 3JIOPOBbS U COONIIOEHUS HOPM HKOJIOTHUYECKOTO

MOBEACHUS B OKPYKAIOIIEH cpelie

1.16

OCYILIECTBIISITH OTOOpP MCTOYHHUKOB MH(opmanuu B cetu MHTepHET
B COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HaHUHM U MyTEM CpaBHEHUS pa3IMYHbIX UCTOYHUKOB
BBIIEIIATh MHPOPMALIUIO, KOTOpast SBISETCS MPOTUBOPEUMBON MITU

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIO0JIb30BATh npu BBITMIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy (puU3MUecKoro cojep:kaHus,
CIpaBOYHBbIE MaTepHallbl, pecypchl cetu VIHTepHeT, BiIaIeTh
npuéMaMM ~ KOHCIIEKTHpPOBAHHMS  TEKCTa,  MpeoOpazoBaHUs

uH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKUE IUMCbMEHHbIE U  YCTHBIE
COOOLIeHUs Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaLUU
(¢u3nyeckoro colepkaHus, B TOM 4HcCiIe ITyOJIMYHO JeraTh
KpaTKue COOOLIEHHsI O pe3yiabTaTax IPOEKTOB WIN Y4eOHBIX
UCCIIIOBAHUM, NMPU 3TOM T'PaMOTHO MCIIOJIb30BaTh W3Yy4EHHbIH
NOHATUIHBIN  ammapar  Kypca  (U3HMKHM,  CONPOBOXKIATb

BBICTYIUICHUC Hpe3eHTaI.[PIefI

1.19

Ipu BBITNIOJTHCHU U y‘Ie6HBIX IMPOCKTOB )51 HCCJIeIOBaHUMN
pacipeaciiaTb 0053aHHOCTH B rpymmne B COOTBCTCTBHU C
NNOCTaBJICHHBIMHU 3aJadaMM, CJICIUTH 3a BbIIIOJIHCHHCM IlJIaHa

ﬂeﬁCTBHﬁ, aJICKBATHO  OLCHUBATH COOCTBEHHBIH BKJIag B




ACATCIBbHOCTD T'pYIIIIHL, BBICTpAanNBaTh KOMMYHHUKAaTUBHOC

B3aUMOJICHCTBUE, YYUTHIBAsI MHEHHUE OKPYKAIOIIMX

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111er0
o0pa3zoBaHus

1.1

HCITIOJIB30BaTh NOHATHA

1.2

pasiinvdaTth ABJICHHA IO OMUCAHUIO UX XAPAKTCPHBIX CBOMCTB ¥ Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpY)KalollleM MHpe, B TOM 4Hcle (U3NUECKUE SBICHUS B
NpUpoJe, TMpPU OTOM MEPEBOAUTH MPAKTUYECKYI0 3a7ady B
yuyeOHyI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA  (MPU3HAKHU)

(bU3UYECKUX SIBJICHUHN

1.4

OTHCHIBaTh M3y4CHHbIE CBOWCTBA TeNl M (PU3NYECKHUE SBIICHUS,
UCToNb3ys (M3MYECKUE BETUYMHBI, IPU OMUCAHUU TPABUIHHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIOJB3YEMBIX  BEIUYHH,
0003HaYeHHUs] W EOUHUIBI (PU3UYECKHX BEIUYMH, HAXOJUTh
(bopMyIbl, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYI0 BEIUYHHY C
JPYTMMU  BEJIMYUHAMH,  CTPOUTH  TrpapuKd  HM3YYEHHBIX

3aBHCHUMOCTEH (bI/I3I/I‘IeCKI/IX BCJIIMYHH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPpOLECChl, HUCIIOJIBb3ysl H3YUCHHBIC 3aKOHBbI, IIpU 3TOM [1aBaTb
CJIOBECHYHO (bOpMyJ'IPIpOBKy 3aKOHa u 3al1uChbIBaTh €ro

MAaTCMAaTH4YCCKOC BbIPAKCHUC

1.6

0OBICHATH (PU3MUYECKHE MPOIIECCHl M CBOMCTBA TEII, B TOM YHCIIC U
B KOHTEKCTE CUTYallMi MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH TTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE
u3 1 — 2 JOruyeckux mIaroB C MOMOIIbIO | — 2 M3y4eHHBIX
cBOMcTBa (u3MuUecCKUX sBIEHUH, (U3MUECKUX 3aKOHA WIH

3aKOHOMCPHOCTH




1.7

pemarh pacu€THbIe 3a7auu B 2 — 3 1EHCTBUS, UCIIOJIb3Yys 3aKOHBI U
(bopmynbl, CBs3bIBaOIME (PU3MUECKUE BEIWYMHBI: Ha OCHOBE
aHall3a YCJIOBHS 3aa4M 3aIllUChIBATh KPATKOE YCIIOBUE, BBISABIATD
HEJOCTAaTOK JAHHBIX JUIS PELIeHUs 3aJlaud, BHIOMpPATh 3aKOHBI U
(dopmyIbl, HEOOXOAUMBIE IS €€ PEelICHHs, IIPOBOANUTh PAacUETHl U
CpPaBHMBAaTh IIOJyYEHHOE 3HaYeHHE (U3MUECKON BEIUYMHBI C

HN3BE€CTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPH HOMOIIH
(u3MUeCKUX METOJOB, HCHOJb3Yysl OINHCAaHUE HCCIEA0BAHMUS,
BBIJICIIATH IIPOBEPSIEMOE MIPEATIOIIOKEHHE, OLICHUBATh
MIPAaBWJIBHOCTh TOPSAKA IPOBEICHUS MCCIECIOBAaHUA, JIEJIaTh

BBIBO/IbI

1.9

MPOBOJIUTH OMBITHI 1O HAONIOJACHHUIO (DU3UYECKUX SIBIICHUU WITH
(bu3UYeCKuX  CBOWCTB Tel: (GOPMYIHPOBATH  IMPOBEPSEMBIE
MPEAMNOJIOKEHUSI, COOMpPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO

000py/I0BaHNUs, OTIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOIbI

1.10

BBITIOJIHATH MPSIMBbIE MU3MEPEHUS C UCIHOJIb30BAaHHUEM aHAJIOTOBBIX
npuOOpoB U JATYUKOB (UBMYECKUX BEJIWYMH, CpPaBHUBATH
pe3ynbTaThl M3MEpPEHUH ¢ y4€TOM 3aJlaHHON  aOCOJIOTHOM

MOTPEIIHOCTH

1.11

OPOBOAMUTH HCCIIEJIOBAaHHE 3aBUCHMOCTH OJHOM  (usnueckoit
BEJIMYMHBI OT JAPYroM C HCHOJB30BAHUEM IMPSMBIX H3MEpPEHUM:
IUIAHUPOBATh HCCIEAOBaHUE, COOUpaATh YCTAHOBKY M BBIIOJHSTH
U3MEpEHUs, Cliefys MPeajJoKeHHOMY IUIaHy, (PUKCHpOBaATh
pe3ynpTaThl IOJYYEHHOH 3aBUCUMOCTH B BUAEC TaOnull W

l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IO pE3YJIbTaTaM UCCIICAOBAHUSA

1.12

IMPOBOAUTL  KOCBCHHBLIC  H3MCPCHHA (1)I/IBI/I‘leCKI/IX BCIINYHNH:
IJIaHUPOBATb HU3MCPCHMUA, C06I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICAyA HpeHHO)KeHHOﬁ HWHCTPYKIOHUH, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'IIO,Z[aTL InpaBujia TCEXHUKH 0€30ITaCHOCTH pu pa60Te C

1a00paTOpPHBIM 000PYIOBAaHUEM

1.14

XapaKTCPU30BaTh NPUHIUIIBI JeicTBUs N3YYCHHBIX HpI/I60pOB n




TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX OMMUCAHUA, UCIOJb3Y
3HaHMSI O CBOMCTBaX (PU3MYECKHX SBICHUH H HEOOXOIUMbIC

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IIPOCThIE  TEXHUYECKUE ycTpoiictBa U
U3MEpUTEIIbHBIE TPUOOPHI 110 CXEMaM M CXEMAaTUYHBIM PUCYHKaM,
COCTaBJIATh CXEMBI IEKTPUUYECKUX LIENEH C MMOCIeA0BATEIbHbIM U
NapaJIeIbHbIM COEAMHEHUEM JJIEMEHTOB, pa3indas YCIOBHBIC

0003HaUEHMSI AIEMEHTOB NIEKTPUUECKUX LieTIel

1.16

MPUBOJUTh TpUMEpPHl (HAXOAUTh HHPOpPMAIUIO O MpHUMEpax)
MPaKTUYECKOIO  HUCIOJb30BaHUSA  (U3WYECKUX  3HAHUH B
MOBCEHEBHON JKM3HM JuId oOecnedyeHus Oe30MacHOCTH MpU
oOpalieHUH ¢ NpuboOpaMud U TEXHUYECKUMHU YCTPOWCTBAMU,
COXPAaHEHHUS 3JIOPOBbS U COONIIOJIEHUS HOPM SKOJIOTHYECKOTrO

MOBEACHUS B OKPYKAIOIIEN cpelie

1.17

OCYIIECTBJISATh TIOUCK MH(pOpManuu (PU3NYECKOTO COJEpKaHUS B
cetu HMHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUM H IYTEM
CpaBHEHHUS JOTIOTHUTEIbHBIX HCTOYHUKOB BBIIETISATH
nH(popMalLnIo, KOTOpas SBISETCS MPOTUBOPEUMBON MIIM MOXKET

OBITH HEJIOCTOBEPHOU

1.18

UCIIOJIb30BaTh MPH BBINOJHEHUN Y4YEOHBIX 3aJaHUA Hay4HO-
HOMYJISPHYIO JUTEPATypy PU3NYECKOTO COJIEp>KaHusl, CIIPaBOYHbIE
MaTepuaibl, pecypchl cetu VHTepHeT, BiageTh npuéMaMu
KOHCIIEKTUPOBAHUSL TEKCTa, IMpeoOpa3oBaHus HHPOpMaLUU U3

OJTHOM 3HAKOBOW CHUCTEMBI B JIPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC IMCHbMCHHBIE W KpPaTKHE YCTHBIC
cooOmieHus, 0000mas nHpopMaIuoo U3 HECKOJbKUX HCTOYHHUKOB
(GU3NYECKOTO COJCPKAHUS, B TOM YHCIIE MyOIMYHO MPEICTABISATh
pe3y/nbTaThl MPOEKTHOW WIJIM HUCCIEIOBATEIbCKOW JEATEIBHOCTH,
Opyd 3TOM TPaMOTHO HCMOJb30BaTh HW3YYEHHBIN MOHATHUIHBIN
anmapaT  Kypca  (U3HKH,  CONPOBOXKAAaTh  BBICTYILICHUE

Ipe3eHTaluen

1.20

Ipu BBITNIOJTHCHU U y‘Ie6HHX IMPOCKTOB )51 HCCJIeIOBaHUMN
(I)I/I3I/I‘-ICCKI/IX npouecCoOB PACHPCACIIATH 0053aHHOCTH B Tpymmc B

COOTBETCTBMM C IIOCTABJICHHBIMHU  3aJjadaMu, CICAUTL 3a




BBITNOJIHEHUEM IIAHA JIEUCTBUIA U KOPPEKTUPOBATH €T0, aJICKBATHO
OIICHUBATh COOCTBEHHBIM BKIAJ B JCATCIBHOCTH TPYIIIHI,
BBICTPANBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, MPOSBIASL

TFOTOBHOCTb pa3peliaTh KOHPIUKTbI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

Pas3iinvdaTh ABJICHHA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOWCTB ¥ Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSBIECHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4HCIEe (QU3NUECKUE SBICHUS B
npUpoJe, TPH OSTOM TMEPEBOAWTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIEIATh CYHIECTBEHHBIC CBOWCTBA  (IIPU3HAKH)

(bU3UYECKUX SIBJICHUHN

1.4

OTHCHIBaTh U3yYEHHbIE CBOWCTBA TeNl M (U3WYECKHE SIBICHUS,
UCHOJIB3YST (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIBHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIOJIB3YEMBIX  BEIUYHH,
0003HaYeHHs] W EOUHHUIBI (PU3UYECKUX BEIUYMH, HAXOJIUTh
(bopMyIbl, CBS3bIBAIOLINE JAHHYIO (PU3MYECKYIO BEIUYUHY C
JPYTMMH  BEJIMYUMHAMH,  CTPOUTH  TIpapUKd  H3YYEHHBIX

3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYHNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPOLECChl, HUCIIOJBb3ysd H3YUCHHBIC 3aKOHBbI, IIpU 3TOM [aBaTb
CJIOBECHYHO (I)OpMyJ'II/IpOBKy 3aKOHa u 3al1uChIBaTh €ro

MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

OOBSACHSITH (1)H3I/II-ICCKI/IC mpouccCrl 1 CBOMCTBaA TCJI, B TOM 4YUCJIIC U
B KOHTCKCTC chyauHﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa:
BBIABJIATE MMPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHUE

u3 2 — 3 JOrMyYecKHx IIaroB C MOMOIIbI0 2 — 3 M3YyYEHHBIX




CBOMcTBAa (U3MYECKUX SBJICHUU, (U3NYECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a7a4d (OMHUpAIOLIUECs] HAa cucTteMy u3 2 — 3
YpaBHEHUI), WCIONB3ysd 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 33Ja4d
3aIlIMCbIBATL KPATKOC YCIIOBHUEC, BLIABIIATHL HCAOCTAIOIIUC HIIN
U30BITOYHBIE  JAHHBIC, BBHIOMpPATh 3aKOHBI W (OPMYIIBL,
HGO6XOI[I/IMBI€ AJId pe€ICHHA, IMPOBOAWTH pvaéTBI 1 OIICHUBATH

PCATUCTUYHOCTD IMMOJIYYCHHOTI'O 3HAUCHU A (1)H3H‘I€CKOI>1 BCJIMYHUHBI

1.8

pacrio3HaBath MpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTH MPU TOMOIIN
(U3NUECKUX METOJIOB, MHCIIONb3ys OIMCAaHWE MHCCIICAOBAHMUS,
BBIICTIATH IIPOBEPSIEMOE MPEITIONOKEHNE, OLICHUBATh MPABUIBHOCTh
MOpsAKa  IPOBEACHHMS  MCCIENOBAaHWS,  Jelarb  BBIBOBI,

HMHTEPIPETUPOBATH PE3Y/IbTAThl HAOIOICHUH U OTIBITOB

1.9

IIPOBOAUTE OIBITBEI ITO Ha6J'IIO}IeHI/IIO q)HSH‘IeCKI/IX SIBJICHUU WIIN
(U3NYECKUX CBOWCTB TEN: CaMOCTOSATEIBHO COOMPATh YCTAaHOBKY
13 U30BITOYHOTO HabOopa 00Opy/IOBaHMSI, ONMCHIBATH XO/I OMBITA U

€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOJIUTH TP HEOOXOTUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
oTpeneNsisi CpeiHee 3HAUYCHUE M3MepsieMOl BelnHYuHbI ((PokycHoe
paccTosiHie coOMparoIIel JTMH3bI), 000CHOBBIBATh BHIOOP criocoda

U3MEpeHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IMPOBOANUTL HCCIICAOBAHUC 3aBHCHMOCTEH (1)I/ISI/ILIeCKI/IX BCJIMYUH C
HCIIOJIb30BaHHUCM MPAMBIX H3MepeHHI>'IZ IJIAHUPOBATDH
HCCIICAOBAHUC, CaMOCTOATCIIbBHO CO6I/IpaTB YCTaHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTATHL HOqueHHOfI 3aBUCUMOCTHU (I)I/I?»I/I‘ICCKI/IX
BCJINYHMH B BHIC Ta6J'II/II_[I/I Fpa(bI/IKOB, JAC€JIaTb BBIBOJbI IIO

pe3yiibTaTaM HUCCICIOBaHUA

1.12

IMPOBOAUTL  KOCBCHHBIC  HN3MCPCHUSA q)HSH‘leCKI/IX BCIIMYHH:
IJIaHUPOBATb HU3MCPCHUA, C06I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY W BBIIIOJHATE HU3MCPCHUSA, CICAYA npennomeHHoﬁ
WHCTPYKIOUH, BBIYUCIATH 3HAUCHUC BCIMYUHBI U aHAJIMU3UPOBATH
MOJIYYCHHBIC PE3YyJIbTaTbl C y‘IéTOM 3aJaHHOH NOTrpeIIHOCTHU

U3MEpEHUN




1.13

coOmoaTh MpaBWiIa TEXHUKM OE30MAaCHOCTH TMpH paboTe ¢

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PH3MUYECKUX MOJCTICH:
MaTepuaibHas TOYKa, a0COJIIOTHO TBEPAOE TEIO, TOYCUHBIH
VICTOYHMK CBETA, JIy4, TOHKas JMH34, IUIAHETApHAs MOJEINb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPHUHIUIBI JCHCTBHUS W3yYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX ONMCAHMS, UCIOJIb3Ys
3HaHMSI O CBOICTBaxX (PU3MUECKUX SABJIEHUH M HEOOXOJUMbIE

(u3nyeckrue 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMbl M CXEMAaTH4YHBIE PHUCYHKH W3yYEHHBIX
TEXHUYECKUX  YCTPOICTB,  H3MEPUTENbHBIX  NpUOOpPOB U
TE€XHOJIOTMYECKUX  MPOIECCOB  NpH  peleHuu  ydeOHo-
MIPAaKTUYECKUX 3aJa4, ONTHYECKHE CXEMbl Uil TOCTPOEHUS

M300pakKeHUH B TUIOCKOM 3€pKajie ¥ COOMPAIOIICH JTNH3E

1.17

MPUBOJIUTL TIPUMEPHI (HAXOMUTh WHOOPMAIUI0O O TPUMEPAX)
MPAKTUYECKOTO  WCIOJIb30BaHHUS ~ (U3UYECKUX  3HAHWHA B
MOBCETHEBHOW KU3HM JUIsi oOOecredyeHus Oe30MacHOCTH IpH
oOpamieHud ¢ TpUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHS 37I0POBbSI U COOJIOJCHUS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIEH cpesie

1.18

OCYILIECTBIISITh MOUCK MH(OpMaUUU (PU3NUECKOTO COACpKAHUS B
cetu HMHTepHeT, caMOCTOSTENbHO (OPMYIUPYSd TOUCKOBBIMA
3a1poc, HaXOJUTh IYTH OIPEIeICHHs] TI0CTOBEPHOCTH MOTYYSHHON
uH(GOPMAIIMK Ha OCHOBE MMEIOUIUXCS 3HAHUN U JIOTOJHUTEIbHBIX

HCTOYHHKOB

1.19

UCIMOJIb30BaTh TPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HaydHO-
HOMYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO COAEpIKaHus, CIIPAaBOYHbIE
MaTepuaibl, pecypcbl ceTH IHTepHeT;, BiageTh NpUEMaMU
KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHus HHPOpMALUU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO

1.20

CO31aBaThb COOCTBEHHBIC NMHChbMEHHBIE H YCTHBIC COO6IJ.[€HI/I$I Ha

OCHOBC HH(bOpMaIlI/IH N3 HCCKOJIBKUX HCTOYHHKOB (1)I/I3I/IquKOFO




COJICpXKaHUA, IMYOJINYHO TPEACTABIATH PE3YIbTAThl MPOCKTHON
WM UCCIIENOBATEIbCKOW JEATEIbHOCTH, IIPH 3TOM I'PAaMOTHO
UCIIOJIb30BAaTh M3YYEHHBIM IOHATUMHBIM ammapar Hu3y4aeMoro
paszena (PU3UKH U COIPOBOXKJATh BHICTYIUICHHE NPE3eHTalMel C

y4€ToM 0cOOEHHOCTEH ayJTUTOPUH CBEPCTHUKOB

1.21

OpU  BBIIIOJIHEHUH Y4E€OHBIX TPOEKTOB U  MCCIEA0BaHUMN
(U3NYECKUX TIPOIIECCOB PACIPEACIATh OOS3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMM 3a/JadaMH, CIEIUTh 3a
BBITIOJIHEHUEM IUIaHA JIEHCTBUN U KOPPEKTUPOBATh €r0, a/IeKBaTHO
OIICHMBaTh COOCTBEHHBI BKJIAJ B JESATEIBHOCTb TPYIIIbI,
BBICTPAaWBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, MPOSBIIAL

TOTOBHOCTb pa3periaTh KOHPIUKTbI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWHN OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O MNpupoje. SIBineHus mnpUpOJEbIL.
@u3nyecKue SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BenuYMHbL. M3mepeHue Qusnueckux
BenmuuuH. @Ousnueckne npubopel. [lorpemHoCcTh

n3MepeHnil. MexyHapoiHasi cucTeMa €QuHUIL

1.3

EcrecTBeHHOHAYUYHBIN METOJT TO3HAHU:
HaOJIIOZICHWE, TIOCTAaHOBKAa  HAy4yHOTO  BOIpOCaA,
BBIJIBKEHUE THUIIOTE3, SKCIEPUMEHT M0 IPOBEPKE

THIOTE3, 00BICHEHNE HAOII0JaeMOI0 SABJICHUS

1.4

Onucanne (Qu3NUECKUX SBJICHUH C  TOMOIUIBIO

MoJeien

1.5

[TpakTrueckue pabOTHI:

#H##Par###l3MepeHne pacCTOSTHUM.
###Par###13mepenne o0bEMa KUIKOCTH U TBEPIIOTO
Tena.

#HH##Par###Onpenenenne pa3sMepoB MalbIX TeJl.
###Par###13Mepenue TeMmneparypbl IMpU MOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTYUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNUN BEILIIECTBA

2.1

###Par###(CTpoeHne BEIIeCTBA: aTOMBI U MOJIEKYJIBI,
uxX pasMepbl. ONBITHI, J0Ka3bIBAIOLINE IUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

#it#HPar#H I Brokenne  dactuin — BemiecTBa.  CBS3b

CKOPOCTH  JABHUXKCHUA YaCTHULl C TeMHepaTypoﬁ.




BpoynoBckoe nBuxenue, muddysus

2.3

B3aI/IMOI[eI>'ICTBPIe YaCTHUIl BCIICCTBA: IPUTSIKCHUC U

OTTAJIKUBaHHUEC

24

###Par### Arperatuoie COCTOSIHUSA BEILIECTBA:
CTPOCHUE  TIa30B, KUIKOCTEM U TBEPHABIX
(kpuctamnueckux) Teld.  B3auMocBA3bp  MEXITY
CBOMICTBAMU BCUICCTB B Pa3HbIX arperaTHbIx

COCTOSHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0EHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOTHI:

###Par###O1eHka TuaMeTpa aToMa METOJIOM PSIOB
(c ucnionb3oBanueM potorpaduii).

HHPar#H##0OnbITBl 10 HaONIOJIEHUIO  TEIJIOBOTO
pacIIupeHus ra3oB.

HHPar#H##OnbITEL 110 OOHAPY)KEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHHS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

31 Mexanuueckoe NIBIDKEHUE. PaBHomepHOE u
' HEpPaBHOMEPHOE JIBIKCHUE
#H##Par###Cxkopocte.  CpenHsasi  CKOPOCTh  IpH
3.2 HEPaBHOMEPHOM JBU)KEHUHU. Pacuér myTu u BpemMeHU
JIBUKEHUS
SIBnenune nHepuuu. 3akoH uHepuuu. Bzanmoaeicreue
3.3 TeJI KaK NPUYMHA W3MEHEHUS CKOPOCTH JIBWKCHHS
Tea. Macca Kak Mepa HHEpTHOCTH Tella
34 #HHPar### ImotHocTh BemecTBa. CBA3b INIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aMOAEHCTBHUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
. MOMOILbIO JUHAMOMETpPA
37 #it#HPar#HH SIsnenne TaroreHus u cuia Tsokectd. Cuiia

TAXKCCTU Ha Apyrux IJ1aHCTax. Bec TCa.




HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHE TMOKOS.

Tpenue B npupoae U TEXHUKE

39

HiHtPar#H##Crio)keHre Cuil, HaIPaBJIEHHBIX MO OJHOM

psiMOH. PaBHOAEHCTBYIOIIAS CUII

3.10

[IpakTnueckue pabOThI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS
(mapyka B OKMJIKOCTH, MOJIENH DJIEKTPUUECKOTO
aBTOMOOWISI U Tak jganee). OmnpezneneHue cpeaHei
CKOPOCTH CKOJBKEHHs Opycka WIM IIapuKa [0
HAKJIOHHON miockocTu. OrmpeneneHue IUIOTHOCTH
TBEpAOro  Tena.  ONbITB,  JEMOHCTPUPYIOIIHE
3aBUCHUMOCTb pacTsbKeHus (Aedopmaruu) NpyKUHBI
OT NMPUJIOKEHHON criIbl. ONBITHI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTb CHUJIbI TPEHUS CKOJIBKEHUSI OT Beca Tena

U XapakTepa COMPHUKACAIONINXCS TIOBEPXHOCTEH

3.11

Ousnyeckue sIBICHNUS B MPUPOJIE: MPUMEPHI ABUKESHHUS
C Pa3IMYHBIMU CKOPOCTSMH B KUBOHM W HEXKHUBOU

NpUpOJIE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texnuueckue YCTpOICTBA: JTMHAMOMETD,

MO AIIMITHHU KK

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

JHaBnenue TtBEpHOro tena. CrocoObl YMEHBIICHUS U

1 YBEJIUYEHUS J1aBICHUS
42 JlaBnenue rasza. 3aBUCHUMOCTb JIaBJI€HHUS rasza oOT
' 00BEMa, TEMITEpaTyphl
43 [lepenaua naBneHust TBEPABIMU TEIAMU, KHUJIKOCTAMHU
' u ra3zami. 3akoH [lackans. [THeBMaTHUeCcKre MalIMHbI
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TIIyOMHBI.
4.4 I'mapocratnyeckuit  mapanokc.  CooOmaromnmecs
cocyabl. 'mapaBnndeckre MEXaHU3MBI
4.5 ATtmocdepa 3emunm u  aTMocepHOE JaBICHHE.




[IpuumHBl CyIIecTBOBAHUS BO3IYIIHON 000JOYKH
3emiu. OnsIT Toppuuemnnn. 3aBUCUMOCTb
aTMOC(EpHOTO ABJICHUSI OT BBICOTHI HAJ| YPOBHEM

MopsI

4.6

N3mepenune armocdeproro naieaus. [IpubGopsr ms

U3MEpEeHUsT aTMOC(HEPHOTO JTaBJICHUS

4.7

JleficTBHE KUIKOCTU W ra3a Ha IOrPYKEHHOE B HUX
Teno. BrlTankuBaromias (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

WccnenoBanme 3aBHUCHMOCTH Beca Tejla B BOJIE OT
00béMa TOTpyKEHHOW B JKUIKOCTh YacCTH Tela.
OnpeneneHre BhITATKUBAONICH CHIIbI, JTEHCTBYIONIEH
Ha TeJo, NOTPYKEHHOE B KHUAKOCTh. I[IpoBepka
HE3aBHCHMOCTHU BBITAJIKHBAIOIICH CHIIBI,
JIEUCTBYIONIEH Ha TEJIO B UJKOCTH, OT MACChl TeJa.
OmBITHI, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTD
BBITAJIKUBAIOLIECH CHUJIbI, JEHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT 00bEéMa MOTPYKEHHOW B KHUIKOCTh
YacTH Teda W OT  INIOTHOCTH  JKHJKOCTH.
KoncTpynpoBanue apeomerpa Wil KOHCTPYMPOBAHUE

JIOJIKU W OTIPEJICIICHHE €€ IPY30II0IBbEMHOCTH

4.10

duzndgeckue SABJICHUA B Impupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBIIGHUS Ha JKUBOH OpraHusm,

IJIaBaHUE PbIO

4.11

Texuuueckue YCTpOﬁCTBaZ COO6H_IaIOH_II/IeC${ COCYyhbI,
YCTpOﬁCTBO BOJOIIpOBOAA, FI/II[paBJII/I‘ICCKI/Iﬁ Ipecc,
MaHOMCTD, 6ap0MeTp, BBICOTOMCD, HOleHCBOﬁ

HACoC, apCoMETpP

PABOTA, MOIIHOCTD, DHEPT' U

5.1

Mexanuyeckas pabota

5.2

MexaHu4yeckass MOIITHOCTh




5.3

[IpocThle MEXaHWU3MBI: pblYar, OJIOK, HAaKJIOHHAS

10ckocTh. [IpaBuio paBHOBecHs pblyara

54

[IpumeHneHue mpaBusa paBHOBECHS pbryara K OJI0Ky

5.5

«3osotoe  mpaBuio» MexaHuku. Koapdunnent
HOJIE3HOTO  jeWicTBUsl ~ MexaHu3MoB.  IIpocrtbie

ME€XaHHU3MBbI B 6I)ITy U TCXHUKE

5.6

HOTGHHI/IaHBHaﬂ OHCpruM TCJjIa, TMOAHATOTO Hax

3eMiéi

5.7

Kunernueckas sneprus

5.8

[Tonmnas mexaHudeckasi YHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHHYECKOM OHEPrun

59

[IpakTnueckue pabOTHI:

#H#HtPar#H#Onpenenenne paboThl CHIIBI TPEHUS HpU
PaBHOMEPHOM JBI)KEHHUU Teja MO0 TOPHU30HTAJIBHOM
noBepxHocTu. MccnenoBaHue ycnoBUM paBHOBECHS
pbruara. Mamepenue KIIJ[ HakIOHHON MIJIOCKOCTH.
N3ydeHne 3akoHa  COXpaHEHUS  MEXaHMYECKOU

SHEpPruu

5.10

Ousnyeckue SBICHUS B MPHUPOJE: pblUaru B Tele

YCI0BCKa

5.11

TexHuueckue yCTpOWCTBA: pblyar, MOJABWKHBIA U
HEMOJBIKHBIA ~ OJOKM, HAaKJIOHHAs  IUIOCKOCTH,

IIPOCThIC MEXaHU3MEI B 6I)ITy

8 KUIACC

Kon
pa3iena

Kon

3JEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE MOJIOKECHUS MOJ'ICKy.]'IHpHO-KPIHCTH‘ICCKOfI
TCOpUHU CTPOCHHA BCLIICCTBA. Macca u pa3MephlL

MOJICKYIIL. OHLITLI, MNOATBCPIKAAOIMIUEC OCHOBHBIC




I10JIO’KEHUS MOJIEKYJIIPHOKUHETUUECKON TEOPUU

Mogenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO

6.2 COCTOSIHUM  BEIleCTBa. Kpucramnuueckue  u
amopdHbIe Tena
OObsicHEHUE CBOMCTB Ia30B, JKUJIKOCTEH M TBEPABIX
6.3 Tell Ha OCHOBE HOJIOKEHU I
MOJIEKYJIIPHOKUHETHYECKON TEOPUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TemioBoe pacimpeHue u cxarue
66 Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO JABM)KEHHUS YaCTHIL
Buytpennsas  sHeprus.  CnocoObl  M3MEHEHUs
6.7 BHYTPEHHEW 3HEPTrUM: TEIUIONepeiadya U COBEPIICHUE
paboThl
63 Buner TEIUIONEPEIauHn: TEIUIONPOBOJHOCT,
' KOHBEKIIMSI, U3ITy4YCHHE
KonnuectBo TemnoThl. VYaenpHas TEIUIOEMKOCTH
6.9
BELICCTBA
TennmooOMeH U TemIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOrO OajaHca
611 [InaBieHne W  OTBEpPAECBAHHE  KPUCTAIIIMYECKUX
' BEUIECTB. Y I€JIbHAS TEIUIOTA IIABICHUS
[TapooOpazoBanne u KoHJeHcauus. Vcmapenue.
61o Kunenne. VYaenpHass Termiora napooOpa3oBaHusl.
' 3aBUCUMOCTh TEMIIEpaTyphl KHIICHUSA oT
aTMOC(EpHOTO JaBJICHUS
6.13 Bnaxnocts BO3yxa
6.14 OHeprus TOIUIMBA. Y IeibHAas TEIJIOTa CTOPAHUS
615 [Mpunnuner pabotel TeruoBeix aBurareneii  KI1J]

TEIJIOBOI'O JBUTaTeNls. TEIJIOBble [ABHraTellM U




3al[MTa OKPYKAIOLIEH CpeJibl

3aKOH COXpaHEHMsI M MpEBpallleHUusT HHEPrUd B

6.16
TETUTOBBIX ITpOIeccax
[IpakTnueckue pabOThI:
HHHPar###OnBITEI IO OOHAPYKEHHUIO NEHCTBHS CHI
MOJIEKYJISIPHOTO MTPHUTSKCHHUS.
H#HPar#H##0ONbITl 110  BBIPALLMBAHUIO KPHUCTAJUIOB
IIOBAPEHHOM COJIM WM caxapa.
#H#HPar#H##0nbITel 10 HAOMIOAEHWIO  TEIIOBOTO
pacIIupeHus ra3oB, KHUIKOCTEH M TBEPBIX TEIN.
###Par###Onpenenenne  MaBJIeHWs  BO3JAyXa B
OaJlJIOHE MITPUIIA.
HHPar#H###ONbIT, JTEMOHCTPUPYIONINE 3aBUCUMOCTh
JIaBIICHUS BO3JIyXa OT €ro o0bhEMa M HarpeBaHUs WM
OXJIAXKICHHSL.
#H##Par### [poBepka TUTIOTE3bI JIMHEHOU
3aBUCUMOCTH  JUIMHBl ~ CTOJOMKAa JKUIKOCTH B
6.17 TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphI.

###Par###Habmonenne  W3MEHEHHMs]  BHYTPCHHEH
SHEPTHH TeJIa B PE3yJIbTaTe TEIUIonepeaadd u paboThl
BHEIIHHUX CHUJI.

###Par###ccneqoBanye SBJICHHUS TETUIOOOMEHA TPH
CMEIITMBAHUH XOJIOJTHOW U TOpsiueid BOJIBI.
#H##Par###Onpenenenue KOJIMYeCTBa TEIUIOTHI,
MOJIYYEHHOTO BOJOW MpH TEIIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUIHHIPOM.
###Par###Onpenenenne  yAelbHOW  TEMIOEMKOCTH
BCIIICCTBA.

###ParfH##1ccnenoBanue npoiecca NCIapeHNUs.
###Par###OnpeneneHe OTHOCUTEIBHOM BIIaKHOCTH
BO3/1yXa.

H###ParfH##OnpenencHue yIEIbHON TEIUIOTHI




IJIaBJICHHUA JIbJA.

6.18

dusnyueckue SBICHHUS B TPHPOJIE: IMOBEPXHOCTHOE
HATAKCHUC U KAlIWUIAPHBIC SBJICHHA B IIPHUPOAC,
KpUCTa/UIbl B mpupone, usnydeHne CouHia,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl; 00pa3oBaHuE

pOCHI, TyMaHa, HHEesl, CHera.

6.19

TexHu4eckre yCTpOMCTBA: KallWUIAPBI, IPUMEPHI
HCIIOJIb30BAHUS KpHUCTAJLJIOB, KUIKOCTHBIN
TEPMOMETP, NAaTYUK TEMIIEPATYpPbI, TEPMOC, CHUCTEMA
OTOIUIEHUs  JIOMOB, THUIPOMETPBI, ICUXPOMETP,

napoBasi TypOMHa, IBUTATeh BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

Onektpu3anuss  Ten. JIBa poxa  DIIEKTpUYECKHUX

7.1
3apsI0B
B3anMogeiictBue 3apsokeHHBIX Tenl. 3akoH Kynona
7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEI
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEJIaMH )
DIIEKTPUYECKOE noJie. Hanpsixénnocthb
7.3 ajeKkTpuueckoro mnoJisg. IlpuHnun cynepno3unuu
JNEKTPUYECKHUX IOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snexkrpuueckux 3apsgoB. DJIE€MEHTapHbIN
7.4 3JIEKTPUYECKUN 3aps. Crpoenue aToma.
[IpoBOAHMKY U AUDITEKTPUKHU
7.5 3aKOH COXpaHEHUs AMEKTPUUECKOTO 3apsiaa
6 ONEeKTpUYECKUM TOK. YCIOBHS  CYIIECTBOBAaHUS
' 3IEKTPUYECKOTO TOKA. VICTOUHUKHN OCTOSIHHOTO TOKa
JleficTBUSL ~ DNEKTpPUYECKOTO  TokKa  (TemIoBoOe,
7.7 XMMHYECKOe, MAarHuTHoe). OJEKTPUYECKUH TOK B
KUJKOCTSAX U razax
- Onektpuyeckas uenb. Cuiia Toka. DIEKTPUUECKOE

HAITPS’KCHUC




ConpoTuBieHue MIPOBO/THUKA. VYaensHOE

7.9

CONIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma 11 yyacTKa Lenu

[TocnenoBarenbHOe ¥ TMapauieIbHOE COCAMHEHHE
7.11

MIPOBOIHUKOB

PaGota M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DIEeKTPUUYECKUE T U TIOTPEOUTENN AIIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHme

TlocTosguusie MAarHHUTHI. BsaumonerictBue
7.14

OCTOSIHHBIX MarHuTOB

MarautHoe none. MargutHoe 1mojie 3eMJId U €ro
7.15

3HaYeHHe I KU3HU Ha 3eMile

OneiT Opcrena. MarHuTHOE MOJE DIEKTPUYECKOTO
7.16

ToKa. [I[puMeHeHune 31eKTpOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOTO TMOJISI HA MMPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb HOCTOSIHHOTO TOKA.
7.17

Hcnonb3oBaHue 3JIEKTPOABUTATEIEH B TEXHHYECKUX

YCTPOMCTBAaX U Ha TPAHCIIOPTE

OnbiTel  @apazes. SBieHUE  DJIEKTPOMArHUTHOU
7.18

uaaykuuu. [Ipasuo Jlenna

DJIeKTpOoTeHEpaTop. Croco0bl MOJIy4eHUS
7.19 SJIEKTPUYECKOM  DHEPruM.  DJIEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTuueckue paboOTHI:

OneiTel 1O  HAONMIONCHHWIO  AJNEKTPU3AIMH  Tell

WHYKIMEN U TIPU CONTPUKOCHOBEHUH.
7.20 UccnenoBanue NEHCTBUS SIEKTPUUYECKOTO TMOJS Ha

IIPOBOJHMKH U TUDIIEKTPUKU.
COopka u mpoBepka pabOTHl 3JIEKTPUUECKOH Ienu

IMOCTOAHHOI'O TOKA.




H3mepenue u peryampoBaHue CUIIbI TOKA.

H3mepenue u peryaupoBaHue HaIIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MJIYILETO
4yepe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA H
HaIIPsDKEHUS Ha PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
JIIEKTPUYECKOTO CONPOTUBJIEHUS IPOBOJAHUKA OT €TI0
JUIMHBI,  IUIOIIAJXA  TIONEPEYHOr0  CEYEHUs W
Marepuana.

[IpoBepka mpaBuia CIOXKEHUS HANPSOHKEHUN TIpH
MIOCJIEA0BATEILHOM COEIMHEHUHM JIBYX PE3HCTOPOB.
[IpoBepka mpaBuna JuIsi  CWIbl  TOKa  IPHU
MapajuieJIbHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenve  paboThl  JJIEKTPUYECKOTO  TOKa,
uaymero 4depes pesucrop. OmnpeneneHue MOIIHOCTH
NEKTPUYECKOTO TOKA, BBIICIAEMOM Ha PE3UCTOPE.
HccrnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYLIETO
4yepe3  JIaMIIOYKy, OT HampsDKEHUs Ha  HEW.
Onpenenenne KIIJI wnarpeBatens. HMccnemnoBanue
MarHMTHOTO B3aWMOJCHCTBHSI TOCTOSIHHBIX MarHUTOB.
M3ydyeHne MarHUTHOTO IIOJI MOCTOSHHBIX MarHUTOB
npu X oO0beAMHEHUM M paszaeneHuu. VccrnenoBanue
JNEUCTBUS  DJIEKTPUYECKOTO TOKA HAa MAarHUTHYIO
cTpenky. OmbITbI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH
CHJIBI B3aUMOJCHCTBUS KAaTyIUKA C TOKOM M MarHuTa
OT CWIbBl TOKAa W HalpaBJICHWs TOKa B KaTyLIKE.
W3ydyeHue neicTBUS MarHUTHOTO TOJISL HAa IPOBOJHUK
¢ TokoM. KoHCTpyupoBaHMEe U U3ydeHHE DPAOOTHI
DJIEKTPOABUTATENS. H3mepenune KII[
JIEKTPOABUTAaTENbHOM  yCTaHOBKH.  OmBITBI 1O
UCCIIEI0BAHUIO SIBJICHUS JIEKTPOMAarHUTHOM

WHAYKIIUU: HUCCIICAOBAHUC W3MEHEHHMI 3HAa4YeHHSI U




HaIpaBJICHUSI UHAYKIMOHHOI'O TOKa
®usnyeckue SBICHUS B IPUPOJE: IEKTPUUECKHE
SBIICHUSI B aTMocdepe, dIIEKTPUUECTBO IKUBBIX
7.21 OpraHM3MOB, MarHMTHOE ToJie 3emud, Jpend
IOJIFOCOB, POJb MAarHUTHOTO NOJSA Ul KM3HM Ha
3emJie, MOJISIPHOE CUSIHUE
TexHn4eckre ycTpoMCTBA: 3IIEKTPOCKOII, aMIIepMETD,
BOJIBTMETP,  PEOCTaT, CUETYMK  DIEKTPUUECKOH
SHEpruy, AJIEKTPOOCBETUTEbHbBIE puOopHI,
7.22 HarpeBaTelbHbIE  JJIEKTpOnpuOOpsl  (IpHUMEpHI),
JNEKTPUYECKHE TPEJOXPAHUTENH, DSJIEKTPOMAarHmr,
AJIEKTPOABUTaTENb IOCTOSIHHOTO TOKa, TI'e€HEepaTop
MOCTOSIHHOTO TOKa
9 KIIACC
Kon Kon
[TpoBepsieMble 371€MEHTHI COAECPKAHUS
paznena JJIeMEHTa
MEXAHUWUYECKUE SABJIIEHUA
g1 MexaHnuyeckoe JBUKEHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBMXKECHUS
8.3 PaBHOMEpHOE NMPSIMOJIMHEIHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE NPAMOJIMHEHHOE
8 8.4 nBxkeHue. CpelHsiss 1 MTHOBEHHas CKOPOCTb Teja
pY HEPABHOMEPHOM JIBUKCHHUH
8.5 YckopeHue.  PaBHOYCKOpeHHOE — MPSAMOJIMHENHOE
. JBUKCHHE
8.6 ###Par###CBoOotHOe asieHune. OnbITh [anuies
8.7 HiHPar###PaBHOMEpPHOE IBUKEHHE 10 OKPYKHOCTH.
. Ilepuon u yacrota obpamenus. Jlnnelinas u yriaosas




ckopocTH. LleHTpocTpeMHTENIbHOE YCKOpEHHE

8.8 [TepBeiit 3akoH HeroToHa
8.9 Bropoii 3akon HeloTona
8.10 Tpetuii 3akon HeroToHa
8.11 HiHPar#H#] [puHuun cynepno3uuuu cui
8.12 Cuna ynpyrocru. 3akoH ['yka
H#HtPar#H###Cuiia TpeHMs: CUJla TPEHUS CKOJIBKEHUS,
8.13 CHUJIa TPEHMSI ITOKOS, IPYTUe BUJIbI TPEHUS
H#H#HtPar#H###Cuila  TSDKECTU M 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaJIeHUs
s Hewxenne tianer Bokpyr Comnna. Ilepas
S KocMHUYeckasi ckopocTb. HeBecoMocTh u neperpys3ku
PaBHOBecue MmaTepuanbHOM TOYKU. AOCOJIIOTHO
.16 TBEPIOE TEIO
#H#HPar###PaBHOBeCHE TBEPAOTO Tea c
8.17 3aKpEMJIEHHON OChI0 BpamieHusd. MOMEHT CHJIBI.
LenTp TsKECTH
Nmnynec Tena. M3menenwe wumnynbca. HMmmynbe
518 CHJIBI
8.19 3aKOH COXpaHEHUsl UMITYJIbCA
8.20 #HH#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
Pabora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b
5.22 SHEpPIruu U paboThl
[loreHuunaneHast »Heprus Tena, IMOJHATOrO Haj
523 HOBEPXHOCTBIO 3eMJII
8.24 IToreHnManpHas SHEPIUs CKATON IIPYKUHBI
###Par###Kunetnueckass sHeprus. Teopema o
525 KWHETUYECKOW SHEPTUU
HiH#ParfH##3aKoH COXpaHEeHUs MEXaHUYECKOU
.20 SHEPruu
8.27 [IpakTuyeckue paboOTHI:




OnpeneneHne CpeoHEN  CKOPOCTU  CKOJIBKEHMS
Opycka WM JABWKCHHS IIapHKa [0 HAKJIOHHOUN
wiockoctd. OrmnpeneneHue YCKOpEeHUs Tela IpU
PaBHOYCKOPEHHOM  JIBUKEHHM IO  HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JBW)KCHHUH 0e€3  HaudaabHOU
CKOPOCTH.

[IpoBepka rUmoTE3bl: €CIAM INPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK piang HEUYETHBIX YuCCil, TO COOTBCTCTBYIOIIUC
IPOMCKYTKHU BPEMCHH OJJUHAKOBBI.

I/ICCHG,ZIOBaHI/Ie 3aBUCHUMOCTH CHIJIBI TPCHUA
CKOJIB)KCHHA OT CHJIBI HOPMAJIBHOTO OAaBJICHUA.
Omnpenenenne kodPGUIIUEHTa TPEHUS CKOJIBKEHHS.
Onpenenenne XKECTKOCTU NpyxuHbL. OnpeneneHne
paboTHI CHIIBI TPEHHs IPU PABHOMEPHOM JIBUXKEHUU
Tena o TOPU30HTAIBHOMN MOBEPXHOCTH.
Omnpenenenne paboOThl CUIIBI YIIPYTOCTH MPU MOABEME
Irpy3a C HCIHOJIb30BAHMEM  HEMOJBMKHOIO U

IIOJBHMKHOI'O OJIOKOB

duznyeckue SIBJICHHS B npupoac: IMpPHIUBBLI U

8.28 OTNIMBEI, nBWKeHHE IutaHeT COJIHEYHOH CHCTEMBEI,
PEaKTHUBHOE JIBMYKCHHE JKUBBIX OPTraHU3MOB
820 TexHudyeckne YCTpOMCTBA: CHHIOMETP, JAATYHKU

ITOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarenbHoe JBUOKCHHUE. OcHoBHBIE
9.1 XapaKTepUCTUKH  KOJIEOaHMH: TMepuoJi, 4Yacrorta,
aMIUIMTY/a
MareMatudeckuii ¥ TIPYXKUHHBIA ~ MasTHUKH.
9.2 [IpeBpamienue  sHeprud  Hpu  KoJIeOATEIBHOM
JBUKEHUU
9.3 3aryxaromue Ko1e0anusl. BrinyxeHnbie




koJiebanus. Pesonanc

9.4

Mexanuyeckue BOJHBL. CBONHCTBA MEXaHMYECKHX
BOJIH. [IpomonbsHble M momepeuHbie BOJHBL. J[nnHa
BOJHBI M  CKOPOCTb €€  pacnpoCTPaHCHHS.
Mexanndeckue  BOJHBI B TBEPAOM  TeEIE,

CEUCMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

WNudpa3Byk u ynpTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Ompenenenre dYacTOThl U TEpHOJa KoJieOaHUU
MaTeMaTUYEeCKOr0 MasTHHKA.

Omnpenenenne dYacTOTBl W TEpHOJa  KoJieOaHUU
MPY>KUHHOTO MasiTHUKA

HccnenoBanme 3aBUCUMOCTH TEepHoaa KOJEOAHHI
MOJBEIIIEHHOTO K HUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCHMMOCTH TIEpHOJa KoJieOaHUU
MPYKWHHOTO MasTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCMMOCTH  TIepHoja  KoJiebaHWUW  Tpysa,
MOJBEIICHHOTO K HUTH, OT MAcChl Tpy3a U KECTKOCTH
NpYyXUHBI. M3MepeHne yCKOpeHuss CBOOOJHOTO

majeHus

9.8

duznyeckue SIBJICHHUS B Impupoac: BOCIPHUATUC
3BYKOB XMBOTHBIMH, 3€EMIICTPACCHUC, celicMHuYecKue

BOJIHBI, IYHAMH, 3XO

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIb30BAaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
™ ONEKTPOMAarHUTHOE  MOJe.  DJIEKTPOMATrHUTHbIE
. BOJIHBI. CBOMCTBA EKTPOMAarHUTHBIX BOJIH
10.2 I[IIxaya 37€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja cera. CKOpocTh cBeTa.

BoiHOBEIE CBOMICTBa CBETa




[IpakTdeckue pabOTHI:
10.4 N3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MIOMOIIILI0 MOOMITBHOTO TenedoHa
®usndeckue SBICHUS B MPHUPOJAC: OHOJOTUYECKOE
10.5 NCHCTBUE  BUAWMOTO,  yIbTpaHOIETOBOTO U
PEHTTE€HOBCKOT'O U3JIy4eHUI
10.6 Texanueckue YCTpOWCTBA:! HCII0JIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpsimonuHeHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cBera. Ilmockoe 3epkano. 3akoH
' OTPaKECHUSI CBETA
114 [Ipenomiienne cBeTa. 3aKOH MPEIOMJIEHUS] CBETA.
' [TonHOE BHYTpEeHHEE OTPAKEHHE CBETA
11.5 Jlunza. Xon jrydeii B TrH3E
116 OnTuueckas cucreMa Qoroanmnapara, MUKPOCKOIa U
' TeJecKona
117 I'maz kak onTtuyeckas cucrema. biau3opykocTth u
' JAIbHO30PKOCTh
11
Paznoxxenne OGemoro cBera B coekTp. OIBITHI
11.8 Hprorona. CrnoxkeHue  CHEKTpaJbHBIX  IIBETOB.
Hucnepcus cBeta
[IpakTuueckue pabOTHI:
#HH#HPar###ccnenoBanue 3aBHCUMOCTH yria
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUS.
#HiHtPar#Ht#l13yueHre XapaKTepUCTHK H300paKeHUs
119 IpeMETa B IUIOCKOM 3€pKaje.
. ###Par#H#lccnenoBanne 3aBHCHUMOCTH yriaa
MPEJIOMJIEHUsI CBETOBOTO JIydya OT yIJla MaJieHus Ha
TPaHUIE «BO3AYX — CTEKIIO».
#i#HPar#t##lonyuenre u300pakeHUl € TMOMOUIBIO
coOuparomieii JTUH3BL




#iHtPar#H##Onpenenenre (QOKYCHOTO pacCTOSHUS U
ONITUYECKOH CHIIBI COOMPATOILEH JTMH3HI.
HHAPar###OnbITEI IO Pa3NOKEHUIO OEJIOro CBETa B
CIIEKTP.

###Par#H##ONbITHl 10 BOCIIPUATUIO L[BETA NPEAMETOB

py UX HAOMIO/IEHUH Yepe3 IIBETOBBIC (DMIIBTPHI

11.10

®duznueckue sABIEHUS B npupoje: 3atMeHust CoHia
u JlyHbl, 1BeTa Tel, ONTUYECKHE SBJICHUS B

atMocdepe (11BeT HeOa, pedpakius, paayra, MUPax)

11.11

TexHuyeckue  yCTpOWCTBA:  OYKHM,  IEPUCKOII,

(dboToanmapar, ONTHIECKHUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA

12.1

OmneiThl Pesepdopaa u nnanerapHas MOAENb aroma.

Monens aroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOIJIOIICHUE CBETA aTOMOM. KBaHTHI.

JIuHeityaThie CIEKTPbI

12.3

PanmnoaktuBHOCTH. Anb(a, OeTa- U raMma-u3IydeHUs

12.4

Ctpoenue artomHoro siapa. HykinoHHas Mojaenb

aTOMHOTO sifjpa. M30Tomnsl

12.5

PaanoaktrBHBIE MPEBpAILICHHUSI. [Tepuon

moJjypaciiaaia aTOMHBIX AACP

12.6

SnepHble peakiuu. 3aKOHbBI COXPAHEHUS 3apsI0BOIO

N MacCCOBOI'0O YUCEII

12.7

:‘)HepFI/IH CBsA3HM ATOMHBIX SAIECP. CBs3p Maccbl H

OHCPI'uun

12.8

Peakumu cunHTEe3a U JieNCHUS AACP. HMctounuku

sHeprun CoJIHIIA U 3BE3]T

12.9

Snepnas oHepreruka. JleMcTBHE pPagMOaKTUBHBIX

I/ISJ'Iy‘ICHI/Iﬁ Ha XUBBIC OPIr'aHU3MbI

12.10

[IpakTuyeckue paboOTHI:
HaGnroneHue CIUIOIIHBIX M JIMHEHYATBhIX CIEKTPOB
U3ITyYEHUS.

HccnenoBanue TPCKOB: UBMCPCHUC SHCPIU YaCTHIbI




10 TOPMO3HOMY ITyTH (TI0 poTorpadusm).

W3mepenune paanoakTHBHOTO GoHA

®usnyeckue SBJICHUS B IPUPOJAE: €CTECTBEHHBIN

PaauOaKTUBHBIN ¢oH, KOCMHYECKHE  JIy4H,
12.11 PaavoOaKTUBHOE M3Iy4YEHUE NMPUPOTHBIX MHUHEPAJIOB,
JICMCTBHE PAaJMOAKTUBHBIX M3JIyUCHHH HA OpraHU3M
YeJ0BeKa
1212 Texanueckue YCTpOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBIA TO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl 0CHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B HAydyHOH KapTHHE MHUDA;
chopMUPOBAHHOCTh 0Aa30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M M NIO3HABAEMOCTH SIBJIEHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA
B (u3uke, 0 cucTeMOOOpasyrome poau (GU3MKUM B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHHKM U TEXHOJOTHH, 00 53BOJIOLUU
(bM3UYECKUX 3HAHUM M UX POJIM B IEIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE  HAayKH, OOBSICHEHHE  IPOIIECCOB

OKPY’KaIOILIEr0 MUpPa, Pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUA O BUJAX MaTepuu (BEIIECTBO M TOJIE), O IBMKEHHH Kak
crioco0e CyIIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJEKYISIPHON
TEOPUH CTPOCHHS BEIIECTBA, O (PU3MYECKON CYIIHOCTH SIBJICHUH
opuposibl  (MEXaHUYECKUX, TEIUIOBBIX, DSJEKTPOMArHUTHBIX U
KBAHTOBbIX); yMEHHE pa3iuyaTh SBJICHUS IO OMNHCAHHUIO HX
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOUINX
JTaHHOE (PU3MYECKOe SBJICHUE; YMEHHUE PACIIO3HABATh MPOSIBICHUE
U3YYEHHBIX (U3NYECKHUX SIBJICHUN B OKPYXAIOIIEM MHUPE, BBIICISSA

UX CYIIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

Bnagenue ocHoBaMu MOHATUMHOTO arapara 1 CUMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M UCIIOJIB30BAHUC UX IJIA PCIICHUA y‘le6HHX 3aJa4,
YMCHHEC XapaKTCPU30BATb CBOMCTBA TCII, (1)1/131/1%(:1(1/16 SBJICHHUA U
IMPOLECCChl, HCIOJIb3Y (bYHI[aMeHTaJ'IBHBIe U OMIIMPUYCCKHUC

3aKOHBI

YMeHHue OIMCHIBATh HU3Y4YCHHBLIC CBOMCTBAa TE€l H (I)I/IBI/ILIGCKI/IC

SIBJICHHUS, UCTIOJIB3YsL (1)H3I/I‘ICCKI/IC BCIIMYHHBI

Bnangenne ocHoBaMH METOJOB HAay4YHOI'0 TIIO3HAHUA C y‘{éTOM




coOmrofeHnss  mpaBui  OE30MACHOrO0  Tpyna:  HaONIOIEeHUE
(U3NYECKUX SIBICHHIA:

YMEHHE  CaMOCTOSTENBHO  COOMpaTh  AKCHEPHUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOIO Habopa o0OpynoBaHUS MO HMHCTPYKLHUH,
ONHCBHIBATH XOJ ONBITa MW 3alUCHIBATh €ro  pPe3yJbTaThl,
(hopMyIIpOBaTh BHIBOIBI;

NPOBEICHUE TPSAMBIX M KOCBEHHBIX HW3MEPEHUH (U3UIECKUX
BEJIMYUH: YMEHHE IUIAHUPOBATh H3MEPEHHs, CaMOCTOSITEIHHO
cOOMpaTh OKCIEPUMEHTAIBHYI0 YCTAaHOBKY TI0 HWHCTPYKIIUH,
BBIUMCIIATH 3HAYEHHE BEJIMYMHBI M aHAIM3UPOBATH TIOIyYCHHBIE
pe3ynbTaThl € Y4€TOM 3aJaHHOM IOTPEHIHOCTH pPE3yJIbTaTOB
U3MEpPEHUN;

MPOBEJICHNUE HECIOKHBIX HSKCIEPUMEHTAIBHBIX HCCIIeIOBAHUMH;
CaMOCTOSITEIBHO COOMpAaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJIUTH  HWCCIENOBAaHWE 10 HMHCTPYKIHH, TPEICTABISATH
MOJTyYeHHBIE 3aBUCHMOCTH (PM3MUYECKUX BETHMYUH B BUIE TaOIUI] U
rpauKOB, Y4YUTHIBaTh IOTPEIIHOCTH, JejJaTh BBIBOJBI I10

pE3yiabTaTaM HCCICI0BaHUA

[ToHnManne XapakTepHBIX CBOWCTB  (PU3WYECKUX  MOJEICH
(MaTepuayibHas TO4YKa, aOCOJIOTHO TBEPAOE TEJO, MOJICIH
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX T, IUIAHETapHAasi MOJAEIh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO f]Ipa) U YMEHUE MPUMEHSAThH

HUXx s 00BACHEHHSA (I)I/IBI/I‘ICCKI/IX IIpoLIECCOB

VYMmeHne o0bSICHATE (bI/IBI/I‘ICCKI/IC IMponeCChl U CBOMCTBA TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-OPUCHTUPOBAHHOI'O
XapakKTepa, B UYACTHOCTH, BbIABJIATH IPHUYUHHO-CICACTBCHHBIC
CBsA3H U CTPOUTH 00BsACHEHHE C OHOpOﬁ Ha U3YyYCHHBIC CBOMCTBA
(I)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘16CKI/IG 3aKOHbI, 3aKOHOMCPHOCTH H

MOJIEU

VYMmeHue pemate pacuéTHble 3a1aun (Ha Oasze 2 — 3 ypaBHeHHil),
UCTOJB3Ys 3aKOHbl U (OpMYNbI, CBs3bIBaOLIME (pU3HUECcKHe
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBATH KPATKOE YCJIOBHME 3aJayH,
BBISIBJIATh HEJIOCTAIOIINE JaHHBIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,

HeO6XO,Z[I/IMLIe o e€ pelicHusd, HUCHOJb30BATh CIIPABOYHLIC




JJAHHbIC, MPOBOAUTH PACUYETBI K OLEHUBATh PEATUCTHUYHOCTH
MOJIyYEHHOTO  3HAueHUs: (PU3MUECKOW  BEIMYUHBI, yMEHUE
OTIPEICIIATh PA3MEPHOCTh (PU3UYECKOW BEIMYUHBI, TOIYICHHOU

IPU PELICHUH 3a0a4u

YMeHue XapakTepu3OoBaTh MPHUHLMIBI JEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOIMYECKUX MPOLECCOB 110 UX ONMMCAHUIO, UCTIOJIb3Ysl 3HAHUS
0 CBOMCTBax (PM3MYECKUX SIBICHUN M HEOOXOoJIuMble (PU3HUECKUE

3aKOHOMEPHOCTH

10

YMeHue HucCnonb3oBaTh 3HAHUS O (PU3UYECKUX SBICHUSIX B
MOBCEHEBHON JKM3HM JuId oOecredyeHus Oe30MacHOCTH MpH
oOpaiieHUd C OBITOBBIMM NpuUOOpaMU U TEXHUYECKHUMU
yCTPOMCTBaMH, COXPAaHEHHS 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEJIEHUSI B OKpYXalollel cpejie; MOHUMaHHE
HEO0OXO0IMMOCTH IPUMEHEHUS TOCTHKEHUN (PU3UKU U TEXHOJIOTHA

AJI palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaAHUSA

11

OnbIT Mowcka, MpeoOpazoBaHUS M MPEACTABICHUS HH(POpPMAIUU
(bM3UYECKOTO COJZIEpPIKaHMS C MCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA;, yMEHUE OIICHUBATh
JOCTOBEPHOCTH TOJTY4YEeHHOW WH(OPMAIMK HA OCHOBE MMEIOLITUXCS
3HaHUH W JOTIOJHHUTEIBHBIX UCTOYHUKOB; YMEHHE HCIIOJIb30BaTh
IpY  BBINIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TOMYJISIPHYIO
JUTEPATypy (PU3UYECKOTO COJIEPIKAHHMSI, CIIPABOYHBIC MaTECpHUAIIBI,
pecypcel  cetn  HMHTepHer; BnajeHue 0a30BBIMH  HaBBIKAMU
npeoOpa3oBaHuss WHPOPMALMU W3 OJHOM 3HAKOBOH CUCTEMBI B
JPYrylo; YMEHHE CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC U YCTHBIC

COO6IJ.[€HI/I$I Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HECCKOJBKHUX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 MEXAHUYECKHUE SBJIEHUA
1 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCHUTENBHOCTD JIBHXKCHUS
PaBHOoMepHOE M HepaBHOMepHOe ABMKeHue. CpemHsisi ckopocTh. Dopmyia
1.2 JUTSI BBIYMCIICHUS CPEAHEH CKopocTu: v = S/t
PaBHOMEpHOE MPSIMONMHENHOE NIBMXKEHHE. 3aBUCUMOCTh KOOPJHMHATHI Tella
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JIBMOKEHUS
13 x(t)=x,+vt
I'paduky 3aBHCUMOCTH OT BpPEMEHHU ISl MPOEKIIUU CKOPOCTH, MPOCKITUU
MepeMEeNIeHus, IMMyTH, KOOPAUHATHl MNPH PABHOMEPHOM MNPSIMOJUHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI TeJIa OT BPEMEHH B CIy4ae PAaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JABH)KCHUS:
1
Sl =v,, #1+a,* ;
2
@opmMyIbl Uil NPOEKIUU NEPEMEIIECHHS], TPOEKIMH CKOPOCTU M IPOEKIUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHENHOM JIBHKECHUU:
2
1.4 5. (D=0, -r+a].-%.
U.\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£IT.S'_T
I'padmku 3aBUCHUMOCTH OT BpEeMEHHU JUIsl MPOEKIUU YCKOPEHHs, MPOCKIINH
CKOpPOCTH, NPOECKLUHMH IEPEMEIICHUS, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBU>KEHUU
15 CBoOonHoe manenue. GopmyIbl, OMUCHIBAIOIINE CBOOOJHOE MaJeHUE Tena

10 BE€pTUKAIIN (,[[BI/I)KCHI/IC TCJIa BHU3 HUJIM BBCPX OTHOCUTCIILHO ITOBECPXHOCTU




3emnn). ['paduku 3aBUCHMOCTH OT BpEMEHHM MJsi MPOEKLIUH YCKOPEHHS,
MPOEKIUH CKOPOCTH M KOOPAMHATHI NPH CBOOOJHOM TAJCHHM Teja IO

BEPTUKAIIA

CKopoCcTh paBHOMEpPHOTO JIBMKEHHUS Tena Mo OoKpyxHocTh. Hampasnenue
CKOPOCTH.

@opmyiia i BBIYUCIECHHUS CKOPOCTH YEPE3 PAIAUYC OKPYKHOCTH U MEPHUO]

oOparlieHus:
2R
L=
T

LlenTpocTpemMuTenbHOe ycKopeHue. HampaBieHHe IIEHTPOCTPEMHTEIBHOTO

yckopeHnusi. @opmyna Juisi BBIYUCICHHUS] YCKOPEHHUS:

1.6
2
a. = L
"R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHUS:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. CI0KeHHue Chil
1.9 SABnenue nnepuuu. llepsriii 3akoH HetoToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIBI,
JICHCTBYIOLIEN HA TEJIO
Bzaumopeinicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F  =_F
F 21 P-l—}E




TpeHI/Ie IOKOSA WU TPCHUC CKOJILXKCHUS. CDOpMy.TIa UL BBIYUCIICHUA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUS:

1.12 F_=u-N
- M
Hedopmanust Tena. Ynpyrue u Heynpyrue aegopMaiuu. 3akoH YHOpyrowu
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarotenne. 3aK0OH BCEMUPHOTO TATOTEHUS:
my -M,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.
1.14
dopmyrna s BHIYUCICHUS CHIIBI TSDKECTH BOJIM3U MOBEpXHOCTH 3emiu: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTth u neperpy3ku
Nwmnynsc Tena — BekTopHas puznyecKkas BeIHurHa.
1.15 D=mo
Nmnynsc cucrems! Ten. M3Menenue ummynbca. IMITyIbC CHITBI
3aKOH COXpaHEHUS UMITYJIbCa JIJ1sl 3aMKHYTOM CHUCTEMBI TeJ:
1.16 D=myy +n, Uy =const
PeakTuBHOE ABIKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsoosu
Mexanuveckasi MOITHOCTB:
1.17

n=4
I




1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYUCIICHUA

KUHETHUYECKON SHEPrUU:

J'JE_)E
By

Teopema o kuHeTHUeCKOU dHeprun. Popmyra s BHIYUCICHUS

IIOTEHIMAJIbHOW SHEPIUM TeJIa, IIOJHIATOIO

HaJ 3eMIéii:

E,=mgh

1.19

Mexanudeckast SHEPTHsL:
E=E;+E »

3aKOH COXpaHEHUsI MeXaHN4eCKOH sHeprun. Popmyiia Juist 3aKOHA
COXpaHEHUsI MEXaHUYECKON YHEPTUH B OTCYTCTBHE CWII TpeHUs: E = const.

[IpeBpaieHne MexaHU4eCKOW SHEPIUH MTPU HATTUUYMUU CUJIbI TPEHUSL.

1.20

[IpocThiec MEXaHU3MBI. «30JI0TOE TTPABHIIO» MEXAHUKH.
Peruar. Moment cwisl: M - FlL.

YcnoBue paBHOBECHS phlUara:
M +M, +..=0
[ToasmxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘I:WIH

1.21

JlaBneHue TBEPAOTO Tena.

(DOpMy.]'Ia JJIs BBIYUCICHUSA JaBJICHUA TBépI[Ol"O TCHIa:

_F

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocraTtuyeckoe AaBlIeHUE BHYTPH KUJKOCTH.

q)OpMy.]'Ia JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH KUIAKOCTH:

p=pgh+p_,




1.22

3axoH Ilackans. ['mapaBnnyeckuil npecc

1.23

3akon Apxumena. Dopmyna Jyisi ONPEACIICHUS] BBITAIKUBAIOIICH CHUJIBL,

JNEUCTBYIOLIEN HA TEJO, HOTPYKEHHOE B KUIAKOCTD WM Ia3:

Fag =pgV

VYcnopue nmaBanus Tena. [lnaBanue CyA0OB M BO3QyXOIlJIAaBAHUC

1.24

Mexanunueckue KojeOaHHs. AMIUIMTYAA, MEPUOJI M YacToTa KOJeOaHW.

®dopmyiia, CBS3BIBAIOIIAS YACTOTY U EPUOJL KOJIEOaHUI:

1.25

MareMaTtnueckuii M NpPYKUHHBIA MasTHUKH. lIpeBpaieHune sHepruu Inpu

KOJ1€0aTeIbHOM ABWKEHUN

1.26

3aryxatomue koyiebanus. BeinykaenHbie konebanus. Pezonanc

1.27

MexaHndecKne BOJIHEL. HpO}IOJ’ILHLIe 1 IONICPCYHBIC BOJIHEL. JIJ'II/IHa BOJIHBI

CKOPOCTb PAaCHPOCTPAHEHHUS BOJIHBI:

Lh=v-T

1.28

3ByK. [’ poMKOCTB M BbICOTa 3ByKa. OTpa)k€HHE 3ByKOBOU BOJIHBI HA TPaHULIC

nByx cpell. UHdpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomol

W3mepenune cpeqHell MIIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
IPYXUHBL, K03((PUIIMEHTa TPEHUS CKOJIBKEHUS; pabOThl CUIIbI TPEHUS, CUIIBI
YIIPYTOCTH; CpeIHE CKOPOCTHU JBMKEHHs OpycKa IO HAaKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka NIpu JBM)KEHUHU IO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuosa KojiebaHUI MaTeMaTH4ecKOro MasTHHKA; YacTOThl M Iepuoja
Koe0aHUH TPY)KMHHOTO MasTHUKA; MOMEHTa CHJIbl, JI€HCTBYIOIIEro Ha
pblyar; paOOThl CHJIBI YOPYrOCTH MpU HOAbEME TIpy3a C IOMOILBIO
HENOJBI)KHOTO 0JioKa; padOThl CHIIBI YNPYrOCTH MNpH MOABEME TIpy3a C
MIOMOIIIBIO OJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJOBOI CHIIBI OT 00b&Ma MOTpYyKEHHOM
YacTH TeJla U OT IUIOTHOCTU JKMAKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOLIEH
CUJIBI OT MAacChl Te€ja; CWIbl TPEHHUSA CKOJIBXKEHHS OT CHIIbI HOPMaJIbHOIO
J@BJIEHUA U OT poJa IOBEPXHOCTH; CUJBl YIPYrOCTH, BO3HMKAIOLIEH B

NpY)XHUHE, OT CTeNeHH AedopManuu MpyKUHBI; YCKOpeHUs: Opycka OT yria




HakJIOHa HAaNpaBISAIONICH; Tmeprona (YacToThl) KOJICOAHWH HUTSIHOTO
MadTHHKa OT JJIMHBI HUTHU, IICPpHOOA KOJIe6aHI/II71 MNPY>XUHHOI'O MasiTHUKA OT
MacCChl Ipy3a U JKECTKOCTU IPYKHUHBI, HCCICAOBAHUC HCE3aBUCUMOCTU
neprojia KojeOaHWH HUTSHOIO MasTHHKAa OT Maccel rpy3a. IIpoBepka

YCJIOBUS PABHOBCCHUA pblyara

Qusuueckue s61eHUA 6 npupooe. TPUMEPBl [BHKEHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOM M HEXKHMBOM NPHUPOAE, ACUCTBUE CWIIBI TPEHUS B

nopupoac M TCXHHUKE, MPUIMBBI U OTJIIMBBI, IBMKCHHC ILIAHCT CoitHeUHOM

1.30 CHUCTEMBI, PEAKTUBHOE JBWKEHUE >XKUBBIX OPraHU3MOB, pbIYarud B Tele
YeJIOBEKa, BIUSAHUE aTMOC(EPHOTO JaBJICHHS Ha KUBOW OpraHU3M, TUIaBaHUE
pbIO, BOCTIPUATHE 3BYKOB IKWBOTHBIMH, 3EMJIETPACEHHE, CEUCMHUYECKHE
BOJIHBI, ITyHAMH, 9XO0
Texnuueckue ycmpoiicmea: CIUAOMETP, TaTYUKH TTOJOXKEHHUS, PACCTOSHUS U
YCKOpEHUs, JUHAMOMETp, TOJIIUIHUKH, PaKeThl, pblUar, TOJBIKHBIA WU

131 HETIOJIBMIKHBIN OJIOKH, HAKIIOHHAS TUIOCKOCTH, MPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIAIONECs COCY/IbI, YCTPONUCTBO BOJONPOBOAA, THAPABIHMIECCKUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, DXOJOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SIBJIEHU I
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHM CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, JKHUIKOTO W Tra3000pa3HOTO COCTOSIHUMH
BemecTBa. Kpucraimuyueckue u aMmopdHbIe Tena

59 JIBwxkenne dactuil BemecTBa. CBs3b CKOPOCTH JBWXKECHHS YAacTHI[ C

' TeMIiepaTypoii. bpoyHoBckoe nBmkenue, muddy3us

2.3 CmauuBaHue U KanWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacumpeHue U cxaTue

2.5 TeroBoe paBHOBECHE

Y Buytpennss sHeprus. Pabota u Temomnepenaya Kak CHOCOObl M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buapl Tennonepenaun: TemIONPOBOIHOCTb, KOHBEKLIUS, U3ITy4CHUE

)3 HarpeBanue wu oxmaxaeHue ten. KonmuecTBO TEmIOTHL. Y enbHas

TEIUIOEMKOCTD:




O=am(t,—1)

29

3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIIOBOIO

Oajranca:

QO +0, +..=0

2.10

Ucnapenne n xonaeHcauus. VI3MeHeHME BHYTPEHHEW DHEPTUU B IMPOILIECCE
WCHapeHuss W KOHJeHcaluu. KumneHue KuIKoCcTH. YenabHas TeruioTa

napoo6pazoBanusi: L = Q/m

2.11

BnaxxHocTh BO31yXa

2.12

[InaBnenne u kpucrammsanus. V3MeHeHHWE BHYTPEHHEH SHEpPruu Ipu

IIaBJICHUHW U KpUCTAJJIU3allH. YJIG.TH)HaH TCIJIOTA IIJIaBJICHUA:

0

m

2.13

BHyTpeHHsis »SHeprusi cropaHusi TOIUIMBA. YJeNbHAas TEIJIOTa CrOpaHUs

TOIUIMBA: ¢ = Q/m

2.14

[Tpunnume! padoTe! TeroBsix AsuraTenei. K[ TermoBoro auraremns

2.15

IIpaxmuueckue pabomoi

WN3mepenue  ynenbHOW — TEIIOEMKOCTH — METANIMYECKOTO  IMIIMHIPA;
KOJIMYECTBAa TEIUIOTHI, IMOJY4EHHOTO BOJOM KOMHATHOM TemIepaTypbl
(uKcHpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTblii IMHIUHID;
KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArPEThIM IWJIMHIPOM, MOCJIE OMyCKAHUS
€ro B BOJYy KOMHATHOW TeMIIepaTypbl; OTHOCUTEIbHON BIaKHOCTHU BO3/yXa;
yIeIbHOM  TEIUIOTHl  IUIaBlieHUS JNbaa. MccienoBaHWe — M3MEHEHUS
TEMIEPaTyphbl BOABI MPHU PA3TUUHBIX YCIOBUSX; SIBICHHS TEIIOOOMEHA MPH

CMEIIMBAaHUHU XOJIOJHOHN U FOpH‘ICfI BOJBbI; ITpoLieCcCa UCITAapCHUA

2.16

Qusuueckue a6neHUs 6 Hpupode: TIOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHbIE SIBJICHUS B NPUPOJAE, KPUCTAJUIBI B TNPHUPOJE, H3IyUYEeHUE

ConHna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3sbl; 00pa3oBaHUE POCHI,




TyMaHa, HHCA, CHCra

Texnuueckue yCMpOﬁCWlGd.‘ KaImnuJuIsIpsbI, IIPUMCEPBI HCIIOJIb30BaHUA

KpHUCTalJIOB, )KI/IZIKOCTHBIﬁ TCPMOMCTpP, HAaTYUK TEMIICPATYpPbl, TCPMOC,

2.17
CHUCTEMa OTOIUIEHHUS JIOMOB, TMI'POMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTaTeb BHYTPEHHErO0 CrOpaHUs

3 DJIEKTPOMATHUTHGLIE SABJIEHUA

3.1 OnexTpusaius Ten. J[Ba BUja 3JeKTPUUECKUX 3apsiioB

3.2 BsaumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

34 Onextpuueckoe noje. Hanpssk€HHOCTh anekTpuueckoro mouisd. Ilpunnum
CYNEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

35 Hocutenu nsnekrpuueckux 3apsaoB. [leificTBHe 31eKTpUYECKOTO TOJsS Ha
aneKkTpudeckue 3apsibl. [[pOBOTHUKN U AUAIEKTPUKH
[TocTtostHHBIN 35eKTpUYecKHil TOK. JleicTBUs anekTpudyeckoro Toka. Cuiia
Toka. Hanpsixenue.

3.6 I=q/t,U=A/N
DNEeKTpUUYECKOE COMPOTUBIICHHE. Y AETBbHOE 3JIEKTPUUECKOE COTTPOTUBIICHHE:

3.7 R = pl/S

13 3akon OmMa juis yyactka anekrpuueckoi uenu: I = U/R
[TocnenoBarensHOE COEMHEHNE TPOBOIHUKOB:

I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHoe coeqMHEHUE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:

U=U;I=I+I;R=2.
- - 2

e

CMenranHbIe COCAUHCHUS ITPOBOJHNUKOB

3.10

PaboTa u MoutHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul




3.11

3akon Ixoyns — Jlenia:

O=I"R-t

3.12

OmneiT Opcrena. MarHuTHoe moje npsiMOro MPOBOJHUKA ¢ TOKOM. JIuHuum

MarHUTHOM MHIYKUWH

3.13

MaruutHoe m0oJie IMOCTOSHHOI'O MAarHuta. B3auMoOIeWCTBUE IIOCTOSHHBIX

MariuToB

3.14

JlelicTBME MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM

3.15

Omnbrtel @apazes. SBneHne MeKTpoMarHuTHOM nHAyKIuK. [Ipasuno Jlenma

3.16

IIpaxmuueckue pabomoi

W3mepenue dIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
ANIEKTPUYECKOTO TOKa; pabOTHI AIEKTPUIECKOTO TOKA.

WccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, BO3HUKAIOLIETO B IPOBOJIHUKE
(pe3ucTopbl, Jamroyka), OT HaNpsHKEHUs] Ha KOHIAX IPOBOJHHUKA;
3aBUCHMOCTH CONPOTUBIIEHHUS OT JUIMHBI IIPOBOJHHKA, IUIOIIAJAH €r0
MOIIEPEYHOI0 CEYEHUS U YIEIbHOTO CONIPOTUBIICHUSI.

[IpoBepka  mpaBwia Uil DJIEKTPUYECKOTO HallpsDKEHUsT 1P
MIOCJIENOBATEIbBHOM  COCJUHEHUN [POBOJHMKOB; TMpaBWiIa JJIs  CHIIbI
JNEKTPUYECKOTO TOKA NPU MapaUIEIbHOM COEAMHEHUH IPOBOJIHHUKOB

(pe3ucTophl U JIAMITOYKA)

3.17

Qu3suueckue s61eHUs 6 npupode: DIEKTPUUECKUE SBJICHHS B aTtmocdepe,
AJIEKTPUYECTBO JKHUBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMiid, Jpeid

ITIOJIFOCOB, POJIb MArHUTHOI'O IIOJIA IJIS JKU3HH Ha 3eMne, IOJIAPHOC CUAHUC

3.18

Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIepMeTp, BOJIBTMETP, pPeocTar,
CUETYMK IJIEKTPUYECKOM DHEPIrHH, AIIEKTPOOCBETUTENbHBIE PUOOPHI,
HarpeBareIbHbIC AIIEKTPOTPUOOPHI (mpumepsl), AIIEKTPUYECKHE
MIPEIOXPAHUTENH, AIIEKTPOMATHUT, 3JCKTPOABHUTATENb MOCTOSIHHOTO TOKa,

TCHCPATOP MOCTOAHHOTO TOKA

3.19

3J'IeKTpOMarHI/ITHLIC BosHEL Ilkama SJICKTPOMATHUTHBIX BOJIH

3.20

queBaﬁ MOJCIIb CBETA. HpﬂMOJ’II/IHCI\/’IHOG pacinpoCTpaHCHUEC CBCTa

3.21

3aKkoH OTPAXKCHUSA CBCTA. IInockoe 3€pKajio

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUSA CBCTA




3.23

Hucnepcus ceera

Jlunza. Xopn nydeit B nuH3e. DOKycHOE paccTosiHME JMH3bL. OnTtuueckas

3.24
cwia auH3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakmuyeckue pabomol
#H#HPar###113MepeHre ONTHYECKON CHIIBI COOMpAromiel JTHH3bI; (POKYCHOTO
paccrosiHus coOmparomeil JHH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB
npeaMeTa U u300pakeHws, KOTla TIPeAMET PACIOJIOKEH B IBOMHOM (oKyce),
3.26 ToKa3aTes MPeIOMIICHUS CTeKJIa.
#i#HPar#H#lccnenoBanue cBOWCTBA N300paKEHMsI, TOJIyYEHHOTO C IIOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUs1 (POKYCHOTO PAaCCTOSIHMSI IBYX CIIOKEHHBIX
JIMH3; 3aBECUMOCTH yIJIa TIPEJIOMIICHHS CBETOBOTO JIyda OT yriia MajJeHusl Ha
TPaHUIIEe «BO3IYX — CTEKIIO»

397 Qusuueckue sasienus 6 npupoode: 3arMmenus Comnna u JIyHbI, 1BeTa Tedm,
' ONTHYECKHUE SBJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpouicmea: OYKH, HEPUCKON, (oToammapaTr, ONTHYECKHUE

' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-usnydeHws. Peaknuu anmbda-u
' Oera-pacraga
12 OmnbiTel Pesepdopna mo paccesHuro anbga-dactui. IlnanerapHas mopnens
' aToma
4.3 CocrtaB aroMHOTrO0 sifjpa. M3oTomnsl
4.4 [lepuon nomypacnazia aTOMHBIX sJ€p
4.5 SnepHble peakuuu. 3aKOHbI COXPaHEHUs 3aps0BOr0 U MaCCOBOTO YUCEN
Qusuueckue s61eHUs 6 Npupooe: E€CTECTBEHHbIH pPaJUOaKTHUBHBINA (OH,
4.6 KOCMHMYECKUE JIy4M, PaJUOAKTHBHOE H3Iy4YE€HUE NPUPOAHBIX MHHEPAJIOB,
JeiCTBUE PaJIMOaKTUBHBIX U3TyUYE€HHH Ha OPraHu3M YeoBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKOI, WHAMBHUIYAIbHBIM J03UMETD,

KaMepa BI/IJ'ILCOHa, AACPpHAasd SHEPreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppiikun .M., UBanoB A.M. AkumoHepHoe o011ecTBO
«M3parenscTBO «lIpocBemieHne

» Gusuka: 8- kinacc: 0a30BbIA YpPOBEHDb: YUEOHUK; 3-€¢ U3AaHHeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«M3narensctBO «IIpocBenienne»

» Gdusuka: 9-it knacc: 0a30BbIA YPOBEHDb: YUEOHUK; 3-€ U3AaHUE,
nepepadborannoe [lepeimkun .M., I'ytauk E.M., MBanos A.U. u np.
AxtumonepHoe ob6miectBo «M3narensctBo «IIpocBenienue»

HCT

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
CoOopnuk 3ama4 no ¢usuke. 7-9 knaccel./ Jlykamuk/ — M.: [Ipocsenienue,
2022

1...Coopuuk 3amay no pusuke. 7-9 kmaccol. / Jlykammk/ — M.: [IpocBemenue,
2022.

2.Dwusuka: 7 Kiacc: KOHTPOIbHO— n3MeputenbHbie maTepuansl. / C. b.
BboGommna. /— M.: U3gatenscTBO «DK3ameny, 2019.

3.®uzuka’ knacc. Tectsl, /CorueB FO. H.. / - Capatos: JIunei, 2021.



4.®uzuka 7 knacc: yuebHo — Metogudeckoe nocooue. / A. E. Maposn, E. A.
Mapon. — M.: JIpoda, 2018.

5. 7 xnacc. Jlaboparopusie paboThl. KonTposnbHbie 3aganus. Acraxosa T.B. —
3-e uzn., nepepad. u gomn. — Caparos: Jlunei, 2021.

6. ®u3nka: 8 Kjacc: KOHTPOJIbHO— U3MepuTenbHble MaTepuainsl./ C. b.
bo6ommua. /— M.: U3natenscTBO «DK3amen», 2019.

7. ®usuka. 8 knacc. Tectsl, /CoiueB FO. H. Ceimuenko I'. B./ - Capatos:
Jlmeit, 2021.

8. ®usuka § kiacc: yuebHo — Metoaudeckoe nmocooue. / A. E. Mapomn, E. A.
Mapon. — M.: JIpoda, 2018.

9. ®u3suka: 9 Kiacc: KOHTPOJIbHO— U3MepuTenbHble Matepuansl. / C. b.
bo6ommua. /— M.: U3natenscTBO «DK3amMen», 2019.

10. ®usuka. 9 knacc. Tectol, /Coiues 0. H. / - Caparos: Jlumei, 2019.
11.®usuka 9 kinacc: yue6Ho — MmeToauueckoe mocodue. / A. E. Mapon, E. A.

Mapon. — M.: JIpoda, 2018.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

HTEPHET

®uzuka, 7 knacc, DI'AOY JII1O" Akagemus Munnpocsenienus Poccun



®dusuka, 8 knacc, DI'AOY AIIO"Akanemuss Munnpocseumenus Poccun"
®usuka, 9 knace, DI'AOY AIIO"Akagemuss Munnpocsemenus Poccun"
O6pa3zoBarenbHas waThopma «YUu.py»

Poccuiickas 3neKTpoHHAs IIKOJIA.
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