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HHOACHUTEJIbBHASA 3AITMCKA

[IporpaMmma 10 (uU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHUI K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yud€ToM (eaepanbHOil paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Dusznkay.

O0mas xapakTepuCTHKA y4eOHOro npeaMmera «Dusuka»

Copepxanne mporpamMmbl 1m0 (U3HKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOH TI'PAaMOTHOCTH OOYYalOIUMXCS M OPTraHH3alUI0 W3Y4YEHUS
Gu3NKKM Ha NEITEeIbHOCTHOM OCHOBe. B mporpamMme mo (u3MkKe y4YUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpeaMera B peanusauuu tpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaNPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKKe
MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIIETO 00pa30BaHMUs.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro maTepuana
1o rojaMm o0ydeHus (10 Kjaccam), MmpejyiaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yUarommXCsl.

[Iporpamma 1o ¢u3uke pa3padoTaHa € LEIbI0 OKa3aHWAd METOJUYECKON
MTOMOIIY YYUTEIIO B CO3/IaHUH paboyell MpOorpaMMbl O YYEOHOMY IIPEIMETY.

®duznka ABISIETCS CUCTEMOOOPA3YIONIUM JJII €CTECTBEHHOHAYYHBIX YU4EeOHBIX
IPEIMETOB, MOCKOJBKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE IMPOIIECCOB U SBJICHHM,
U3y4aeMbIX XUMHEH, OHMOJI0OTHEN, acCTpOHOMHUEH U (u3nuecKoii reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpa, NPEIOCTaBiIseT HauboJiee sICHbIC
o0Opa3ibl MPUMEHEHU HAYYHOTO METOJa MO3HaHHUS, TO €CTh CIoco0a MoIydYeHUs
JOCTOBEPHBIX 3HAHUMN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
00pa3oBaHUsI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpe/rojiaracT OBJIAJICHUE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOINIUMU €CTECTBEHHOHAYYHYIO
IrPAMOTHOCTB:

® Hay4YyHO OOBSCHATH SBJICHUS,

® OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPNPETHPOBATh  JAaHHBIE WM  HCHOOJb30BaTh  HAy4HBIC
JIOKa3aTEIbCTBA JJIS MOJTYYEHUS! BHIBOJIOB.

enmn wu3yueHuss (PU3UMKU HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpeneneHsl B Konmenmuu mpenonaBaHus ydyeOHoro mpenMera «Duszmka» B
oOpa3oBarenbHbIX Opranm3anusx Poccuiickoit ®Denepanuu, peaau3yOMUX



OCHOBHBIE  0011€00pa3oBaTEIbHbIE MPOrPaMMbl, YTBEPXKIEHHONW pelIeHUEM
Konnerun Munucrepctba npocsemienus Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).

Heau u3agaum yueOHOro npeamera «Pu3nka
npuoOpeTeHNe HWHTEpeca W CTPEeMJICHUS OOYYalolUXCS K HaydHOMY
WU3YYEHHUIO TMPUPOBI, PA3BUTHE HX HHTEJUICKTyaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;
pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
MCCJIEI0OBATEIBCKOIO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yJbTaTa U3y4eHHUs OCHOB
CTpOEHHUS MaTepuU U PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TIPEACTABICHUN O POJd (HU3UKHA ISl Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHUH.

JlocTikeHre 3TUX 1eJedl mporpamMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

NpuoOOpEeTeHUE 3HAHMM O JAUCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIIOBBIX, JJICKTPUUCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX;
NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3NUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJYyUYCHHBIX 3HAHUH;
OCBOCHHE METOJOB pEIICHUsI TMPOCTEHIIUX pacu€THBIX 3a7ady C
UCITIOJIb30BAaHUEM buznyecKux MoJieseH, TBOPYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIE SIBJICHUS U BBIMIOJIHATE OIBITHI,
nabopaTopHble pabOTBI W JIKCIIEPUMEHTAIbHBIE HCCIECIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHLHBIX TPUOOPOB;
OCBOCHHE MPUEMOB PabOThl ¢ MHPOpMaIuenn (HU3NIECKOTO COMEPIKAHMS,
BKJIIOUYass UH(POPMAIHIO O COBPEMEHHBIX JOCTUXKEHUSIX (DU3UKHU, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;
3HAKOMCTBO €O cdhepaMu podheCCHOHAIBHON JAEATCIBHOCTH, CBSI3aHHBIMHU
C (GU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Mecto yueOHOro npeamera «@u3nka» B y4eOHOM ILIaHe

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETrO
obOpazoBaHust oTBoAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8
Kkiacce — 68 yacoB (2 yaca B Hegenmo), B 9 kimacce — 102 yaca (3 yaca B Hezedio).



[Ipeasaraempiii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB HOCUT PEKOMEHIATENbHBIA XapaKkTep, yUUTENb JeIaeT BbIOOP MPOBEICHMUS
7a0bopaTOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUIYATBHBIX OCOOCHHOCTEH
00yyYaromuxcsl, COUCKa AKCIEPUMEHTAIbHBIX 3a/laHUi, MpeasiaraéMblX B paMKax
OCHOBHOT'0 TOCYJJAPCTBEHHOTO 3K3aMeHa 1o (Pu3uke.



2. Coaepxanme y4eOHOT0

npeamera « PusukKa»

7 KJIACC

Pa3znen 1. ®usuka u €€ posib B NO3HAHMH OKPYKAKOIIET0 MUPA.

®usnka — Hayka o mnpupone. fABieHus npupoibl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbl. W3mepenue ¢usnueckux BennuuH. Dusnueckue
npubopsl. [TorpemHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcTecTBeHHOHAy4YHBIi METOJl TO3HAHMS: HAONIOJEHHE, IMOCTAHOBKAa HAy4YHOI'O
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C TOMOILBIO MOJIETIEH.

Jlemoncmpauuu.

1. MexaHn4yeckne, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. @uznyeckue NpudOpPsI U MpoLEeypa NPSIMbIX U3MEPEHHU aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnuie padomst u onvimel.

OnpenenenHure LEHb JEIEHUS IIKabl K3MEPUTEIBHOTO IMTPUOOopa.

N3mepeHne paccTossHUN.

N3mepenne o0bEMa )KUIKOCTH U TBEPAOTO TeA.

Onpenenenne pa3zMepoB MajbIX Tl

N3mepenne Ttemmeparypbl IPU HOMOLIM >KUJKOCTHOIO TEPMOMETpAa H

JATYMKA TEMITEPATYPHI.

6. IlpoBeneHue uccneAoBaHUS MO MPOBEPKE THUIIOTE3bI: JAIbHOCTH MOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTANIbHO, TEM OOJbIIE, YeM OOJIbLIE BBICOTA
IycKa.

ok wbdE

Pa3nes 2. [lepBoHayajibHbIe CBeJleHHS O CTPOEHHMH BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIBI, WX pa3mepbl. OIbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenre dactul BemlectBa. CBSA3b CKOPOCTH JBWIKEHHSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaummonericTBue uacTuil
BEILIECTBA: IIPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW U TBEPABIX
(kpucTayimyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U MX aTOMHOMOJEKYJSIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.



1. HaGmronenue OpOyHOBCKOTO JIBUKECHHUS.

Hab6monenne nuddysun.

3. HaGmionenue  siBleHUH,  OOBSCHSIOIMIMXCA  MPHUTSHKCHUEM WU
OTTAJIKUBAHWEM YaCTHII BEIIECTBA.

N

Jlabopamopnuie padomsvt u onvimel.

1. Ouenka pguameTpa aroMa METOJOM pPSIOB (C  MCHOJIb30BaHHUEM

doTtorpadmii).

2. OnbIThl 1O HAOJIOICHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 1O OOHAPY>KEHUIO AEHCTBUS CUII MOJIEKYJISIPHOTO IPUTSKEHUSI.

Paznen 3. JIBu:xkeHHe U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne uHEpUMHU. 3aKOH HMHEPLUHMHU. B3anuMoaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTH JBMXKEHUsA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[TnoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00bEMa BelecTBA.

Cunta Kak xapakTepucTHKa B3auMozencTBus Ten. Cuila ynpyrocTd M 3aKoH
I'yka. M3mepenune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBICHUE TATOTEHHS W CHIIA
TskecTH. CHJla TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX M0 OJHOW IpsAMou. PaBHoxencTByromas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOoKosA. TpeHre B IpUpOe U TEXHUKE.

Hemoncmpayuu.

Habmonenrne MexaHM4ecKoro ABUKESHHUS Tea.

N3mepenune ckopocTy MPSIMOJIMHEHHOTO ABUKEHUSI.

HaOntonenue sBieHus HHEPILIMH.

HabGmronenne n3aMeHeHus: CKOpOCTH TIPU B3aUMOJICUCTBUM TeJl.

CpaBHeHHE Macc MO B3aUMOICHCTBUIO TEI.

CroxeHne cui, HalpaBJICHHBIX 110 OJTHOW IIPSIMOIA.

Jlabopamopnsie padbomut u onvimel.

1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JIBHXKEHUS (IIIapUKa B )KUIKOCTH,
MOJIEJIN AJIEKTPUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

ok wnrE

2. OmpeneneHue CpeIHe CKOPOCTU CKOJIbKEHUs OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.

w

Ornpenenenue MIOTHOCTH TBEPOTO TEA.

4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. OnBITHL, AEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT

BEca TeJla U XapaKTepa COMPUKACAIOIIMXCS TTOBEPXHOCTEH.



Pa3znen 4. JlaBjieHue TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hanenue. CriocoObl yMEHBIICHUS U YBEIMYEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o00bEma, Temneparypsl. llepenaua paBieHHs
TBEPABIMU TEJIaMU, XKUJIKOCTSIMU MU TazamMu. 3akoH Ilackans. [lHeBmaTtuueckue
MaIllMHbI. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TiyOuHBI. ['mapocratnueckuit
napanokc. Coob1aronuecs cocysl. ['uapaBnuyeckie MeXaHUu3Mbl.

AtMocdepa 3emumn u armocdepHoe gamieHue. [IpuuuHbBI CyllecTBOBaHMS
BO3yIIHON 000siouku 3emau. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! nns u3MepeHust aTMOCHEPHOTO TaBICHUSI.

JleyicTBUE KUAKOCTU M ra3a HA MOTPYKEHHOE B HUX TENO. BulTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.

o0k wnE
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3aBUCHUMOCTb JABIICHUS T'a3a OT TEMIIEPATYPHL.

[Tepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coo01aronuecs: COCybl.

I'mapaBnuyeckuii mpecc.

[TposiBeHue necTBUs aTMOCHEPHOTO JABICHHUS.

3aBUCHMOCTH BBITAJIKUBAOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tella
U TNIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VY cioBue miiaBanus TeN: IUIABAHUE WIIH ITOTPYKEHUE TET B 3aBUCUMOCTH OT
COOTHOIICHHUS INIOTHOCTEHN Tea U KUJIKOCTH.

Jlabopamopnuie padbomut u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOMN B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIICH  CHJIBI, JCWCTBYIOIIEM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JCUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAJIKMBAIOUIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTHU TeJla U OT INIOTHOCTHU KUJKOCTH.

KonctpyupoBanue apeoMerpa WJIM KOHCTPYUPOBAHHME JIOJKH U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pa6oTa u MOIIHOCTB. DHEpIrUs.
Mexanuueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAasg IUIOCKOCTh. IIpaBuio
paBHOBecwHs pbruara. [IpuMmeHnenure npaBuia paBHOBECHUS ppluara K 0J10Ky. «30710TOe



npasuiio» MexaHuku. KIIJI npocteix Mexanu3MoB. IIpocTsie MexaHu3Mbl B OBITY U
TEXHHUKE.

Mexanudeckass »Heprusa. KuHeTndeckas M NOTEHUMANbHAs DHEPIUS.
IIpeBpaiieHre OJHOTO BUIAa MEXAHUYECKOW 3HEPIUH B IPYroil. 3aKOH COXpaHEHUS
SHEPIrUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padomsvt u onvimel.

1. Onpenenenne padOThI CHIIbI TPEHUS P PABHOMEPHOM JIBMKEHUH TEJA 10

TOPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenoBanue yclIOBUIl paBHOBECHS pbluara.

3. Nzmepenue KII/] HakTOHHOH MJIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHECHUS MEXAaHUYECKOW SHEPTHH.

8 KJIACC

Pa3nes 6. TenuioBble siBIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU CTPOEHUS
BemecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BELIECTBA.
Kpucrannuueckue n amopgubie Tena. OObSICHEHHE CBOMCTB ra3oB, >KHJIKOCTEU U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOM TEOPHH.
CmaunBaHMe U KanWJUIIpHBIE sBIEHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BuyTpennsisi sHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH JHEpPruu:
TEIUIONepeaua U CoBeplieHre padoThl. Bubl Terionepenayn: TeIONPOBOAHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuyectBo TemioTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlmaBinenune wu
OTBEPAECBAHUE KPUCTAUIMYECKMX BEHIECTB. YJElbHas TEIUIOTA IUIABJIECHUS.
[Tapoo6pazoBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEpPHOro
JABJICHUS.

BnaxuocTts BO3yxa.

DHeprus TOIUIMBA. Y JeNIbHAS TEIJIOTA CTOPAHMSL.

[Tpuntuner pabotel TeruioBbix nBurareneit KIIJ| rtemmoBoro asuraresns.
TennoBble ABUTaTENN U 3a1IUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAIICHUS JHEPTUH B TEMJIOBBIX MTPOLIECCAX.

Jemoncmpayuu.



Ha6monenrne 6pOyHOBCKOTO JBUKCHHSI.

Hab6monenne nuddysun.

HaOmroeHue ssBICHUN CMaYMBaHUS M KAMIUTSIPHBIX SBJICHUH.
HabmroaeHne TemmoBoro pacumpeHust Te.

akrownE

N3menenune naBieHus Ta3a IpH U3MEHEHHH 00bEMa M HarpeBaHWUU WITU

OXJIQXKICHUH.

[IpaBuiia usmepenus TemnepaTyphl.

Buael Tenionepenayn.

OxnaxaeHue npu COBEPIICHUN paOOTHI.

. HarpeBanue npu coBepIiiieHur pabOThl BHEIITHUMHU CHUJIaAMHU.

10 CpaBHeHUE TEIIIOEMKOCTEN pa3JIMYHbBIX BEIIECTB.

11.HabmroieHre KUneHusl.

12.HabnroeHne moCTOSTHCTBA TEMITEpaTyPhl IPH TUTABIICHUH.

13.Moenu TEIUIOBBIX ABUTATEICH.

Jlabopamopnuie padomut u onvimel.

1. OnbIThl 1O OOHAPYKEHUIO JEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

2. OTBITHI IO BEIPAIIMBAHUIO KPUCTAIIJIOB TOBAPSHHOM COJIM HITH caxapa.

3. OmpITEI TI0 HAOJFOICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

4. OmnpexaerneHue NaBJICHUS BO3yXa B OAJIJIOHE MITIPHUIIA.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

6. IlpoBepka rumoTesbl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA YKUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabGmroneHne W3MEHEHUS BHYTPEHHEH OJHEpPrud Telna B pe3yibTare

Terionepeaayr U paboThl BHEIIHUX CHUJI.
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8. HccnenoBanue siBJIeHUs TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U
ropsiuer BOJIBL.
9. OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJIOM  mpu
TEITI000MEHE C HarpeThIM METAJUTMUYECCKUM LIFUTHHIPOM.
10.Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11.UccnenoBanue npouecca uCapeHusl.
12.OnpeneneHne OTHOCUTENIBHON BIIaXKHOCTH BO3/TyXa.
13.Onpenenenne y1eabHON TEMIOTHI IIABJICHUS JIb/A.
Pa3jies 7. DinekTpuyeckre U MAarHUTHbIE SIBJICHUSI.
OnekTpuzanus Tel. J[Ba poaa »sneKTpuueckux 3apsaoB. BzaumoneiicTBue
3apspKeHHbIX  Ted. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0OB U PACCTOSIHUS MEXIY TEJIaMM ).



Onektpuueckoe mnoje. Hanpspk€HHOCTh anekTpuueckoro mnods. IlpuHnun
CYTEPIIO3ULIMU PJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsi.
Crpoenne aroma. IIpOBOIHMKM W  JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsaa.

OJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
HNcTtouHuku mMOCTOSHHOTO TOKA. JIeMCTBUSI 3JIEKTPUUYECKOr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass  uenb. Cuna  Toka.  DIEKTPUYECKOE  HANpPSHKEHHE.

ConpoTuBIIEHHE TPOBOJHUKA. Y IEJIbHOE CONPOTHUBIIEHHE BelIECTBA. 3akoH Oma
U1 yaacTka nenu. [locnenoBarenbHoe U napaJuieaIbHOE COEINHEHUE TPOBOAHUKOB.

PaGota u MOUIHOCTH dJEKTpUYEeCKOro Toka. 3akoH Jlxoyms—JleHna.
DneKTpUyYecKue eNu U MOTPeOUTeNn IEKTPUUECKOol sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

ITocTostHHBIE MarHUTHL. B3anmoaeicTBrE NOCTOSHHBIX MATHUTOB. MarHuTHoOe
none. MarautHoe mosne 3eMiIM W €ro 3HaueHue Ui KA3HU Ha 3emuie. OnbIT
Opcreaa. MaroHuTHOE MOJI€ AIEKTPUUECKOro Toka. [I[puMeHeHne 3neKTpOMarHuToB
B TEXHUKE. J[eIICTBME MATHUTHOTO MOJIS HA IPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb
INOCTOSSHHOIO  TOKa. lcnosib30BaHME  3JIEKTpOABUIATeNIed B TEXHUYECKHUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

Omneitel @apanes. SABnenne snekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOTEeHEepaTop. Cnoco0Ob1 ITOJTyYEHHS ANEKTPUYECKOU DHEPIUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3aLus Tell.

JIBa posia 3JIEKTpUYECKHX 3aPsA0B M B3aUMOJICHCTBHUE 3apSyKEHHBIX TeJl.
Y CTpONCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DIEKTpOCTATUYECKAs UHIAYKIIUS.

3aKOH COXpaHEHUs dJEKTPUUECKUX 3apSI0B.

[IpOBOJIHUKY U TUBIAEKTPUKH.

MoaenupoBaHue CUIOBBIX JTUHUM AIEKTPUUECKOTO MOJIS.

W cTOYHMKY TOCTOSTHHOTO TOKA.

. JIenCTBUS DJIIEKTPUUECKOI0 TOKA.
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10 DIIEKTPUYECKHUM TOK B KUIKOCTH.

11.T"a30BbIit pa3psi.

12.VI3MepeHue CUiibl TOKa aMIepMETPOM.

13.3mepenne JIeKTpUIeCKOro HAMPsKEHUS BOIETMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUH.
15.B3anMoaeiicTBIE TOCTOSHHBIX MAarHUTOB.



16.MonenupoBaHue HEBO3MOKHOCTH Pa3/IeIICHUS MTOJFOCOB MarHUTA.
17.MonenupoBaHuE MAarHUTHBIX TIOJIEH MTOCTOSTHHBIX MAarHUTOB.
18.OmnsIT Dpcrena.

19.MarauTHoO€ T0JIe TOKa. JIEKTPOMAarHHT.

20. JleiicTBrE€ MAarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.
21.2neKkTpoBUTraTeIb NOCTOSHHOTO TOKA.

22.VccnenoBaHue sIBICHUS 3JEKTPOMArHUTHON MHYKIIHH.

23.0OmbrTer Qapanest.

24.3aBUCHMOCTh HAmNpaBlICHUS WHIYKIIMOHHOTO TOKAa OT VYCIOBHHA €ro

BO3HUKHOBCHUSI.

25.D7IeKTpOreHepaTop MOCTOSTHHOTO TOKa.
Jlabopamopnuie padomsvt u onvimel.

1.

S

OneITel TO HAONMIONEHWIO DJIEKTPU3AllMd  TEN WHIYKIMEH W TpHU
CONPUKOCHOBEHHH.

UccnenoBanue JeHCTBUSL DIEKTPUYECKOTO TOJMS HAa TPOBOJAHUKH U
JTUDIICKTPUKU.

COopka u nmpoBepka padOThI AIEKTPUUECKON IIETTH TOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbl TOKA.

N3mepenue u peryinpoBaHnie HapsKEHUsI.

WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pPEe3UCTOop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCUMOCTH AIIEKTPUIECKOTO
COTPOTHUBJICHUS TIPOBOAHUKA OT €r0 JUIMHBI, IUIOMAAN ITOMEPEYHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBwiia CIIOXEHUS HANPSDKCHWH TIPH  ITOCJICI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia UIsi CHJIBI TOKAa TMPH IMApaUICTLHOM COCIHHCHHH
PE3UCTOPOB.

10.Onpenenenne pabOTHI IESKTPHUUESCKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.
11.OnpeneneHue MOIIHOCTHA DJICKTPUUYECKOTO TOKA, BBIJACISEMONW Ha

pesucrope.

12.UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HAYILIETO Yepe3 JIAMIIOUKY, OT

HaIpsHKEHUs Ha HEW.

13.Onpenenenne KI1I narpeBaTens.
14.UccnenoBanne MarHUTHOTO B3aMMO/IEWCTBHS TOCTOSIHHBIX MAarHUTOB.

15. HSy‘ICHI/Ie MAaravuTHOTIO ITOJIS MTOCTOAHHBIX MArHUTOB IIPU UX O6I>GJII/IHCHI/II/I

Y pa3/eIeHUH.

16.UccnenoBanre AMCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.0nbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJCUCTBHUS
KATYILIKHU C TOKOM M MarHuTa OT CWJIbI TOKA M HAITPABJICHUSI TOKA B KaTyLIKE.

18.N3yuenue neicTBUsI MArHUTHOTO TTOJIsI HA IIPOBOJHHUK C TOKOM.

19. KoHcTpynpoBaHue v u3ydeHue padboThl AIEKTPOABUTATENS.

20.Uzmepenue KI1JI anexTpoaBuraTeIbHON YCTaHOBKH.

21.0mbITBIl TIO MCCJIECIOBAHUIO SIBIICHUS JJIEKTPOMAarHUTHOM WHAYKIIUH:
UCCIICOBAHUE W3MEHEHHUM 3HAUYEHUS W HAIPaBIICHHS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUS.

Mexannueckoe JIBWKEHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBHKEHHsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
newxeHue. HepaBHoMepHOe npsiMmonnHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMOJIMHEWHOEe JBHKeHue. CBOOOIHOE
naaeHue. OnbeITh | amuies.

PaBHOMepHOE NBHKEHHE O OKpYKHOCTU. Ilepron u vacrota oOpamieHus.
JIuHeiHas v yrioBas CKOpocTH. LIeHTpocTpeMUTETBHOE YCKOPEHHE.

ITepsb1it 3akoH HeroToHa. Bropoit 3akoH HetoTtona. Tperunii 3akoH HerotoHa.
[TpuHUMI CynIEpHO3UIIMU CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cuiia TpEHUS CKOJIbKEHUS, CUia
TPEHUS MOKOSI, IPYTHE BUJIbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J(Bwxkenue mianer Bokpyr Connma. IlepBas xocMuyeckas CKOpPOCTB.
HesecomocTs 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamleHusi. MoMeHT cubl. L{eHTp TshkecTu.

Nmnynec Tena. M3menenne mMmynbsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIMHOCTh. PaboTa Cui TSKECTH, YIPYrOCTH,
TpeHusi. CBsA3b dHEpruu u paboThl. IloTeHInanbHas 3Heprus Teia, MOJHATOTO HaJl
NOBEPXHOCTHIO 3eMin. [loTeHIManbHast SHEPrUs CKaTou NMpyKUHbl. KnHeTnueckast
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaGnrogeHue MeXaHMYECKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETa.
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8.
9.

CpaBHEeHUE MyTell W TPaeKTOpUH ABIMKEHHS OJHOTO W TOTO K€ Teja
OTHOCHUTEIILHO Pa3HbIX TN OTCYETA.

H3mepenue CKOpOCTH U yCKOPEHUS TPSIMOJIMHEHHOTO IBUKCHHUS.
HccnenoBanue NpU3HAKOB paBHOYCKOPEHHOT'O IBUKEHUSI.

HabmtoneHne qBmkeHus Tea mo OKpy>KHOCTH.

Habmoienne MexaHH4eCKUX SBJICHUH, TPOUCXOISIINX B CHCTEME OTCUéTa
«Tenexxka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBH>KEHUH OTHOCUTEIEHO
KaOuHeTa (PU3MKU.

3aBUCHUMOCTbh YCKOPEHUS TeJa OT MAcChl TeJla U JIEUCTBYIOIIEH Ha HETO
CHJIBL.

HabmtoneHre paBeHCcTBa CUIT IPH B3aUMOJICHCTBHH TeIL.

H3meHeHue Beca Tena Npu YCKOPEHHOM JIBHKEHUH.

10.I1epenava umirynbca mpu B3aUMOCHCTBUH TETI.

11.TIpeobpa3zoBaHus SHEPTUU IPU B3aUMOICHCTBUHU TEN.

12. CoxpaHeHne UMITyJIbca MPY HEYIPYTOM B3aUMOJICHCTBUH.

13. Coxpanenne uMITyJbca Mpy a0OCOTIOTHO YIIPYTOM B3aWMO ICHCTBHH.

14. HabmroaeHue peakTUBHOTO JIBUKEHHUS.

15. CoxpaHeHrie MEXaHUYECKOU SHEPTUU PU CBOOOTHOM A ICHUH.

16. CoxpaHeHnie MeXaHMYECKOM SHEPTUH MPH IBIKEHUU TeJia MO/ ACHCTBHEM

IIPYKVHBI.

Jlabopamopnwie padomut u onvimel.

1.
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KoHcTpynpoBanue TpakTa JJig pasroHa W JaIbHEHIIETO PaBHOMEPHOIO
JBYDKCHUS IIApUKA W TEIICIKKH.

OnpeneneHue cpeaHEl CKOPOCTH CKONBKEHHUS OpycKa WIIM JBHKCHUS
IIapuKa 1o HaKJIOHHOU ITIOCKOCTH.

OmnpeneneHre yCKOpPEHHUS Tela TPH PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TP PABHOYCKOPEHHOM JBWKEHUU 0€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK ps HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKCHHUS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Onpenenenue ko3P PumeHTa TpEHUs CKOJIbKECHHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenre pabOTHI CUITBI TPEHUS TIPH PABHOMEPHOM JIBI)KCHUH TeJa 110
TOPU30HTATBLHOM MOBEPXHOCTH.



10.Ompenenenue paboThl CHIIBI  yIPYTOCTH TMpU  TMOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11.3ydeHue 3ak0HA COXPAHEHHUS SHEPTHH.

Pa3nen 9. Mexannueckue KoJ1e0aHuA U BOJTHBI.

Konebarenbaoe nBmwkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUH: TIEpUOI,
4acToTa, aMIUIATyAa. MaremMaTuyecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPTUU MPU KOJIeOATETLHOM JIBHXKCHHH.

3aryxatouue — koneOanus.  BwiHykaeHHole — konebanus.  Pe3oHanc.
Mexannueckue BoOJHBIL. (CBoiicTBAa MeXaHHYeCKuX BOJH. [IpomonbHblE W
MONEPEYHbIE  BOJHBL. J[IMHA BOJHBI W CKOPOCTh €€ PpacnpOCTPaHCHHUS.
MexaHnueckue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. ['pomMKOCTh 3Byka W BbicoTa TOHA. OTpakenue 3Byka. H(Ppa3Byk u
yIIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kosieOaHUl TeNl MOJ ACHUCTBUEM CUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGnroeHue BEIHYK/IEHHBIX KOJIeOaHUii U pe30HaHCa.

Pacnpoctpanenue npoaoabHbBIX U MONEPEYHbIX BOJIH (Ha MOJIEIIN).

Hab6nroeHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTUYECKHUI PE30OHAHC.

Jlabopamopnuie padomst u onvimel.

1. Onpenenenrie 4YacToThl © TEpHOJA KOJIEOAHMM MaTeMaTH4EeCKOTrO
MasTHHKA.

2. OmnpenesieHUe YaCTOTHI U Ieproa KoJieOaHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepUOa KOJIeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH TIEPHO/Ia KoJieOaHUi TPY>KUHHOTO MasiTHUKA
OT Macchl rpy3a.

5. TlpoBepka HE3aBUCHUMOCTH TepUoja KoJieOaHUM Tpy3a, MOJIBEIIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITB, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
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7. V3amepeHue yCKOpeHusi CBOOOHOTO MMaICHUS.

Pa3nen 10. DiiekTpOMArHUTHOE 10JI€ U JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBoOlCTBa
AJeKTpOoMarHuTHhIX BOJH. Illkanma »jexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



DnekTpoMarHuTHas npupoga csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CaolicTBa AIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnuie padomsvt u onvimel.

1. V3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbIE IBJICHUS.

JlyueBas  mogmenbr  cBera.  Mcrounmkm — ceera.  [IpsAmosmHeHOE
pacrnpoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHE cBeTa. lIcnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonx gnyueir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpPOCKOIIa M Teneckona. ['J1a3 kak onTuyeckas cuctema. bium3opykocTs u
JAJIIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Omnbitel HetoTona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpauuu.

[IpsamonMHENHOE pacIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n3o00paxeHui B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xoa ayyel B cOOMparomie JuH3e.

XO0J1 Iy4der B pacCenBAaroLIEH JINH3E.

[Tony4yenue n300paxeHHi ¢ MOMOIIbIO JIUH3.

. Ilpunuun nevictBus hoToanmnapara, MUKPOCKOIIA U TEIECKOIIA.
10.Mopnensb rinasza.

11.PaznoxxeHue 6€JI0ro CBeTa B CIIEKTP.
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12.Tlomyuyenue 6ey10ro cBeTa Npu CI0KEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padomst u onvimel.

1. VccnenoBaHue 3aBUCUMOCTU yIJla OTPa)XEHHsI CBETOBOIO Jiyya OT yIJia
najicHusl.

2. W3ydeHune xapaKTepUCTHK M300paKEHUS MMPEAMETAa B TUIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCUMOCTH yTIJia MPEJIOMIICHHS CBETOBOTO Jy4a OT yria
NaJIeHUs] HA TPAHULIE «BO3yX—CTEKIIOM.



4. Tlomyuenne n300paxeHU ¢ MTOMOIIIBIO COOMPAFOIICH JTHH3BI.

5. Omnpenenenrie POKYCHOTO pacCTOSIHUS U ONITUYECKON CHITbI cOOMparoiei
JIMH3HI.

6. OmBITHI IO PA3IOKEHHUIO OETIOTO CBETA B CIIEKTP.

7. OnbITHL IO BOCTIPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJICHUMN Yepe3
I[BETOBBIC (PUIIBTPHI.

Pasznea 12. KBantoBble ABJICHUS.

Omnswitel Pesepdopna u mnanerapuas monens aroma. Monens atoma bopa.
Hcnyckanue u nornomeHne ceeta aroMoM. KBaHTsl. JInHEYaThie CIIEKTPBI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas wMopens artomHoro suapa. HW3ortonsl. PaanoaxTrBHBIE
npeBpaitienus. [lepron nonaypacmnana aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsiIOBOTO0 M MAacCOBOIO YHUCEI.
OHeprusi CBsA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenusd saep. Ucrounuku sneprun CoHIa U 3BE3I.

Anepnas sHepreTuka. JlelCTBUA pPaAUMOAKTUBHBIX H3JIYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpauuu.

CrexTpbl U3 Ty4CHHS U TTOTJIOMICHMUS.
CrexTpsl pa3IuyHbIX T'a30B.

CnekTp Bomopoaa.

HaoOmronenue TpekoB B kaMmepe BuiibcoHa.
Pabora cuéTurka HOHU3UPYIOUIUX U3TYyYEHUH.

ok whE

Perucrparius nznydeHus npupoaHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie padomst u onvimel.

1. HaOnroneHue CIJIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYYCHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPIHMM YACTHUIIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. U3mepenue pagnoakTUBHOTO (hOHA.

IHoBTOpHUTEIbHO-0000IIAKOIINH MOTY.Ib.

[ToBTOpHTENHEHO-00001IAIOIINIA MOIYJIb NMPEAHA3HAYEH JUIsl CUCTEMATU3ALNH
1 000011IeHUs TIPEAMETHOTO COJIEP>KaHUSI U OTIBITA JAESTEIHLHOCTH, TPUOOPETEHHOTO
NPy U3YYCHUU BCETOo Kypca (U3HMKH, a TaKKe s MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY IO (U3HMKE ISl 00y4YarolIuXcCsi, BRIOPABIIMX ATOT
y4eOHBII mpeaMer.

[Ipu u3ydeHUM TAHHOTO MOJYJIS PEaTU3YIOTCI U CUCTEMATH3UPYIOTCS BUIBI
JIeSITETLHOCTH, Ha OCHOBE KOTOPHIX 00€CIeunBaeTCs JOCTIKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, (GopMupyeTcs
€CTECTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIEIOBAHUS



SABJICHUM TPUPOABl M TEXHUKU, OBJAJCHUE YMEHUSMH OOBACHATH (DU3MUYECKUe
SABJIEHUS, NPUMEHSS TMOJYYEHHbIE 3HAHMS, pelaTh 3aJa4d, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP MAHHOTO pasjesia pean3yeTcs
3a Ccu€T TOro, 4To OOydYarollMecsl BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
peIaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pacClO3HABaTh W HAYYHO OOBSICHATH
du3nueckue IBJICHUS B OKPY KaIoIel MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBaHUSI (PU3UUECKUX SIBJICHUMN, B TOM
YUCJIIE I POBEPKH TMIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamOOJiee BAKHBIX JTOCTIDKCHHUA COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTHUYECKOTO UCIIOJIB30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB
SHEPIUMU.



3.Ilnanupyembie pe3yJibTaThl 0CBOEHHsI y4eOHOTr0 nmpeameTa «Duznka»

Nzydenne Gu3NKu Ha ypOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs HAIPABICHO

Ha JIOCTM)KCHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
PE3yJIbTATOB.

B pesynbrare usyuenus Gu3MKM Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpoOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) IaTPHOTHYECKOTO BOCIIUTAHUS

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznueckoil HayKu;

- IECHHOCTHOE OTHOILIEHUE K IOCTHYKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) TPaXKIaAHCKOT0 ¥ TIyXOBHO-HPABCTBEHHOT 0 BOCTIHTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B 00CYXJE€HUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUN
busuKy;

- OCO3HAHHME BAXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIOB B JEATEIbHOCTH
YYEHOT0;

3) 3CTETHYECKOT0 BOCIIMTAHHUS:

- BOCIIPUSITUE ICTETUYECKUX KAa4eCTB (PU3NYECKON HayKH: €€ rapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IeHHOCTU HAYYHOT 0 MO3HAHMSI:

- OCO3HaHUE LEHHOCTH (PU3NYECKOM HayKh KaK MOIIHOTO HWHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BaKHEHIIEH COCTaBIISIOIIEH
KYJIbTYpHI;

- pa3BUTHE HAay4YHOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEeI0BaTEIbCKON
NESTEIIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3A0pPOBbSI H  3MOLHOHAJBHOIO
0J1aronoJryyus:

- OCO3HaHWE IIEHHOCTH 0e30macHoro obOpa3a >KHM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNpaBui OE€30MacCHOr0 TMOBEACHUS Ha
TpaHCIOpTE, Ha J0pOrax, ¢ 3JEKTPUYECKUM U TEIJIOBBIM 00OPYJOBAaHUEM B
JIOMAIIIHUX yCIIOBUSX;

- chopMupoOBaHHOCTH HaBBIKA pedIeKCUH, TPU3HAHUE CBOETO MpaBa Ha ONTHOKY
U TaKOTO e MpaBa y APYyroro 4ejJoBeKa;

6) TPYA0BOIr0 BOCIIUTAHUSI:



® - AaKTMBHOE YYaCTHE€ B PEIICHUU MPAKTUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeILHONM  OpraHM3alluk, TOpoJia, Kpas) TEXHOJOTMYECKOH U
COIMAJIBHOM HAMPaBIEHHOCTH, TPEOYIONTUX B TOM YUCIIE M (PU3UIECCKUX 3SHAHH;

® - MHTEpPEC K MPAKTUIECKOMY U3YUEHUIO MPOodecCuii, CBA3aHHBIX C (PU3UKOM;

e 7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMSI:

e - OpHUEHTallUs Ha IpPUMEHEHHE (U3MYCCKMX 3HAHUM JJIs pelieHus 3agad B
0o0JIacTH OKpYy’)Karollel Cpeabl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

® - OCO3HaHHE TJIOOAIHHOTO XapaKTepa IKOJOTHYECKUX MPOoOJIeM M IMyTed HX
pelICHMUS;

e §8) ajanTanuM K U3MEHSIOUMIMMCH YCJOBHSAM COLMAJIBHON W NPUPOIHON
cpeabl:

e - TIOTPeOHOCTH BO B3aUMOJCHCTBUHM IPU BBIIOJHEHUHU HCCIACAOBAHUM U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYyrux;

® - TIOBBIIICHHME YPOBHA CBOEHM KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSATCIIbHOCTD;

e - OTpeOHOCTH B (DOPMUPOBAHMH HOBBIX 3HAHUM, B TOM 4Hnciie PopMyIupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

® - oco3HaHUE Ne(PUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
busuky;

® - [JJAHWPOBAHHUE CBOETO PAa3BUTHS B IPHOOPETEHNH HOBBIX (PU3MUCCKUX 3HAHUIM;

® - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBSI3H MIPUPOJIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BAHUEM (DU3NUECKUX 3HAHUI;

® - OIICHKA CBOMUX JEWCTBHA C YYETOM BIUSHHMS HAa OKPYXKAIOUIYIO Cpeny,
BO3MOKHBIX TJTOOQIBHBIX ITOCJICACTBUI.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs MporpaMMebl 1o GU3HUKe Ha yPOBHE OCHOBHOTO 0OIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMUPOBaHBI MeTampeaMeTHbIE
pe3yJbTaThl, BKIIIOUAIOIME TT03HABATE/IbHbIE YHUBEpCAJIbHbBIE YUeOHbIE IEHCTBUS,
KOMMYHHKATHUBHbIE  YHUBEpCAJIbHbIE  y4eOHbIE  JIEHCTBUS, PETyJIATHBHBIC
yYHHUBEpCaJIbHbIC YICOHbIE IEHCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBUA

ba3zoBble JJoruueckue JeficTBUA:



BBISIBISITh W XapaKTEPH30BaTh CYIIECTBCHHbIC TNPU3HAKA OOBEKTOB
(stBIEHUN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIACCH(HUKAIINN, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B pacCMaTpUBAaEMbIX (pakTax,
JIAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3U IPH U3YyYEHUH (U3NYECKHUX
SIBJICHUI W TPOLIECCOB, JIEIaTh BBIBOBI C UCTIOIH30BAHUEM JICTYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKITIOUEHUH, BBIIBUTATh THIIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHust yueOHol pusnueckoii 3aaaun
(cpaBHEHHE HECKOJIBKMX BAapUAHTOB peIlleHus, BbIOOp Hambojee
TIOJIXO/ISAIIETO C YYETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble uccienoBaTebCKHe JeHCTBUS:

UCIIOJIb30BaTh BOIPOCHI KAK UCCIIEIOBATEICKA MHCTPYMEHT IMO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OMBIT, HECIOXKHBIM
bu3MUeCKul IKCIEPUMEHT, HEOOJBIINOe HuccleqoBaHuE (HU3UUYECKOTO
SIBJICHUSI,

OIICHMBATh HA TNPUMEHHUMOCTh M  JIOCTOBEPHOCTH HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOJBI 1O pe3yjIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajlbHEHIIee pa3BUTHE  (PU3MUECKHUX
MPOIIECCOB, a TAKXKE BBIIBUTATH MPEOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSTh Pa3INYHBIC METOJbI, HHCTPYMEHTBI W 3aIPOCHI TP TIOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
bu3nYeCKON 3a1a9H;

aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMANIbHYIO (OpMy  MpeAcCTaBICHUS
uHQOpMaAIMU W WIUIIOCTPUPOBATH pEIIaeMbIe 3aJadyd  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHuKaTHBHBIC YyHUBEpPCaAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

B XOJIe OOCYXIEHHUs Yy4yeOHOro Marepuana, pe3ysbTaToB J1abopaTOPHBIX
paboT ¥ TPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha DPEIICHHWE 3aJa4d W IOJCpKaHUE
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;



COTOCTABJSATh CBOM CYXKJEHHS C CYXJICHUSMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKMBaTh Pa3IMYMe U CXOACTBO MO3UIIHIA;

BBIpakaTh CBOIO TOUKY 3PEHHS B YCTHBIX U IUCbMEHHBIX TEKCTaX;
nyOIMYHO TPECTABIATh PE3YIbTAThl BHITOJTHEHHOTO (PU3NYECKOTO OIIbITa
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHMMATh U UCTIOJI30BATh MPEUMYIIECTBAa KOMAHIHON U MHIUBHUIYaIbHON
paboThI U PEIICHUH KOHKPETHOU (PU3nyecKoi mpoOiembl;

MPUHUMATH 1IEJI1 COBMECTHOM NI€SITENILHOCTH, OPraHU30BbIBATh JIEHUCTBUS
no e€ JOCTW)KEHHIO: paclpelessiTh pPOJu, OOCYXJaTh IMpolecchl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTas Ka4eCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPaBIICHUIO U KOOPAUHUPYS CBOU AECHCTBHS C IPYTUMU YWICHAMU
KOMaH/IbI;

OLICHMBATh KAa4ye€CTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHHBeEpPCaJbHbIE YUeOHbIe 1eiicTBUS

Camoopranu3anus:

BBISIBIIATH MPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYalHsIX, TPEOYIOIIIX
JUTSL pelieHust GU3nYeCKUX 3HaAHUM;

OPHUEHTHUPOBAThCS B  PA3IUYHBIX TOAXOJaX TMPUHATHI  PEHICHUHN
(vHIMBUAYyaTbHOE, TPHUHSATHE PEUICHUS B TPYIE, MPUHITHE PEIICHHIM
TPYIIIOH);

CaMOCTOSATENLHO COCTABJIAThH aJITOPUTM pelieHUsT PU3NYECKON 3a1auu HIIn
IUTaHa HMCCIICJIOBAHUA C YYETOM HMMEIOIIMXCS PEeCypCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJICKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTYallUH U IPEUIaraTh IUIaH €€ N3MEHEHNS;
OOBSACHATb NPUYMUHBI  JOCTMOKEHHS  (HEAOCTHXKEHHUS) Ppe3yJbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBIMOJHEHHUS
(GU3MYECKOTO HUCCIIEOBAaHMS WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIMXCA CHUTYyalllil, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUSIM;

CTaBUTb c€0s1 HA MECTO JPYIrOro YEJIOBEKA B XOE CIIOpa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JPYToro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NMPU pEIICHUH (PU3UUECKHUX 3a/1a4 WUIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 7 Kjacce npeMeTHbIE Pe3yIbTaThl Ha 6a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh  TOHATHS:  (U3MUECKHME U  XUMUYECKUE  SIBIICHUS,
HaOJI0ICHUE, SKCHEPUMEHT, MOJEINb, THIOTe3a, €IUHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUSI BellecTBa (TBEPIIOE,
KUIKOE, Tra3000pa3HOE), MEXaHWYECKOE [IBIDKEHHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TPaeKTOpHs, PaBHOJAEHCTBYIOLIAS
cuna, gedopmanus  (ymnpyras, — IUIacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBiieHus (qud@y3us, TErIoBOe IBMKEHHWE YaCTHUI[ BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHHE, HEPABHOMEPHOE  JIBH)KCHHME, HHEpLu,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aKPEIUIEHHOW OCHIO
BpalleHus, epeaya JaBIeHHs TBEPIBIMU TEJIaMHU, KUIKOCTIMU U ra3aMu,
aTMOC(pepHOE JMaBJICHHE, IUIABAaHUE TEJI, MPEBPANICHUS MEXaHUYECKOM
HHEPTUHr) MO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX  SBICHHA B
OKpYXalollleM MHpE, B TOM 4HCIEe (PU3NYECKHE SIBICHUS B MPUPOJE:
MpUMEpBl JIBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B KUBOW W HEKUBOU
NpUpOJIe, ACUCTBUE CHUJIbI TPEHUSI B MPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(EPHOTr0 NaBJICHUs] HA KUBOW OpraHW3M, IUIaBaHUE PHIO, phIYaru B
TeJIe YeJIO0BeKa, MPU ATOM MEPEBOANTH MPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3YUYECHHbIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHMS, UCIONbB3YS
bu3ndeckue BeIUIUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BpEeMS, MyTh,
CKOPOCTb, CPEIHS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC TeJa,
CHWJIa TPEeHHUsI, JaBJeHue (TBEPIOTO Teja, KUIAKOCTH, Ta3a), BEITAIKHUBAIOIIAS
CWiIa, MexaHudeckas padoTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI,
KO3 (PUIIMEHT TMOJEe3HOTO JIEWCTBHS MEXaHW3MOB, KHHETHYECKas H
MOTEHIUAJIbHAST HHEPTHsi), MpHU ONHUCAHUU TPABWIBHO TPAKTOBAaTh
(bU3UYECKUI CMBICI UCTIONB3YEMBIX BEIMYUH, UX 0003HAYCHUS U CUHUIIBI
bu3MYEeCKUX BEIUYMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBJICHUS W TIPOLECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHMs Ui (BIOJIb OJHOM MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUjIo paBHOBECHs phruara (010ka),
«30JI0TO€ TMPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKON
OHEPruv, NpPU OTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

® OOBACHATH (PU3MUECKHE SBICHHUS, IPOLECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMi MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH MPUYMHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE HU3 1-2
JIOTUYECKUX IIIaroB C OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3UYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

e pemarb pacuy€THblE 3a7aud B |—2 [EWCTBUSA, UCIOIb3YS 3aKOHbI U
(GopMyIibl, CBs3bIBaIOLIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHalIM3a
YCIIOBHS 33/1a4d 3alKMCBIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOAMUTH PACUETHI, HAXOAUTH CIPABOYHbBIE
JaHHbIE, HEOOXOUMbIE JUIsl pEeUIeHMs 3aja4d, OLICHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

® pacrno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU I[TOMOIIH
(U3HMYECKUX METOJIOB, B ONMCAHUU MCCIIEOBAHUS BBIJCIATH IPOBEPSIEMOE
MPEAINoJoKeHre (TUIIOTE3Y), Pa3audaTh U HHTEPIPETUPOBATH MOTYYEHHBIH
pe3ynbTaT, HaXOJAUTh OIIMOKM B XOJI€ OMbITA, JENaTh BBIBOJBI IO €r0
pe3yibTaTam;

® [POBOJIUTH ONBITHI MO HAOMIOJAEHUIO (DU3WYECKUX SBICHUW WM
(du3nYECKUX CBOMCTB Tell: JOPMYIUPOBATH IPOBEPSEMbIE TPEINTOI0KEHNU,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYyI0BaHHUSI, 3alUCHIBATh X011
OMbITa U (OPMYIUPOBATH BHIBOIBI;

® BBINOJHATH MpPSMbIE H3MEPEHUS PACCTOSHMS, BPEMEHH, MAaCChl Tela,
o0béMa, CHUJIBI M TEMIIEpaTypbl C HCIIOJIB30BAHUEM AaHAJOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUSA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

® MPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTU OJHOU (hU3NYECKOU BEJIUUMHBI OT
JIPYrol C HCHOJB30BAHMEM TNPSIMBIX H3MEPEHUH (3aBUCMMOCTH NYTH
PaBHOMEPHO JABMKYLIErOCs TENAa OT BPEMEHU JIBMXKEHHUS TEJIA, CUIIbI TPEHHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIIAJHA CONPUKOCHOBEHHMS TE€J, CUJIbI
YOPYrOCTA OT YJUIMHEHUS MPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIMA
TJIaBaHUs TeJ, YCJIOBUN paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  Y4eOHOTO HCCIIEJOBaHUs, COOMpaTh YCTAHOBKY M
BBINOJIHATh W3MEPEHUs, Clenys NPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOTYYCHHOM 3aBUCHUMOCTH (DU3MYECKHX BEJIUYMH B BHJE
NPEJIOKEHHBIX TaOnuIl U TpaduKOB, JelaTh BBIBOJBI MO pe3ybTaTam
UCCIIEI0BaHMS,

IPOBOANTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (IJIOTHOCTH
BELIECTBA KHUIKOCTU U TBEPJOrO TENA, CUJIAa TPEHUSI CKOJIbKEHUS, JaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAs CHJIA, JCUCTBYIOIIAs Ha MOTPYXKEHHOE B
KHUAKOCTh  TeNo, KOIPQPUIMEHT TOJE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHHU3MOB), CJIEAys MPEATOKEHHON HWHCTPYKIUU: TPH BBIIOIHECHUN
U3MEpPEHUl coOMpaTh HKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYUCIATH
3HAYEHUE UCKOMOU BEJINYUHBL;

coOJII01aTh MPaBUJia TEXHUKHA O€30MMaCHOCTH MPHU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JAMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OapoMmeTp,
phIYar, MOJABWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepu30BaTh TMPUHIUIBI  JACHCTBHS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa MX ONUCaHUS (B TOM YHCIIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHI Ipecc,
MaHOMETp, BHICOTOMEp, MOPIITHEBOM HACOC, APEOMETP), HUCIIONb3Yys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SIBJIICHUN U HEOOXOAMMbBIE (PUINYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEPHl  (HaxXoauTh  HMHQOpPMAIMIO O  IpHUMepax)
IPAKTUYECKOIO HCIIOJIb30BaHUS (U3WYECKUX 3HAHUN B IOBCEIHEBHOU
XKU3HU Ui oOecrieueHus: 0e30MacHOCTH Mpy o0palleHuy ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 3I0OPOBBS M COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYILECTBIATh OTOOp MCTOYHHMKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHUHU C 33JJaHHBIM [TOMCKOBBIM 3alIPpOCOM, Ha OCHOBE HUMEIOIUXCSI
3HaHUW M TMyTEM CPaBHEHMsI pPa3IMYHBIX MCTOYHHMKOB BBLACIATH
uHPOpPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHINOJHEHUH yYEOHBIX 3aJaHUIl HAyYHO-TIOMYJSPHYIO
JAUTEpaTypy (pU3MUecKoro coneprkanus, CIpaBoOYHbIE MaTepUabl, PECypCh
cetu UHTepHer, BiageTh mNpuéMaMH KOHCIIEKTHUPOBAHMS  TEKCTa,
npeobpazoBaHusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUChMEHHBIC M yCTHBIE COOOIICHUs Ha
OCHOBE 2—3 WCTOYHUKOB UHPOpMAIUU PUINIECKOTO COACPKAHMSI, B TOM



yucie myOauyHo AesiaTh KpaTKhe COOOLIEHUS O pe3yJIbTaTax MPOEKTOB WIH
y4eOHBbIX HCCIEAOBAHUM, MPU 3TOM T'PAMOTHO HKCIIONb30BaTh M3YUEHHBIN
MOHATUUHBIA ammapaT Kypca (U3UKHA, COMPOBOXKIATH BBICTYIUICHUE
MIPE3CHTALIE;

IIPU BBIMIOJTHEHUU YYEOHBIX IMPOCKTOB W WCCIICIOBAHUNA PaCHpeaeisiTh
00s3aHHOCTH B TPYyIIle B COOTBETCTBUU C IIOCTaBJICHHBIMH 3aJadaMH,
CIEIUTh 34 BBINOJHEHUEM IUIAHA JEHUCTBUM, aJIeKBATHO OLICHUBATH
COOCTBEHHBIH  BKJIaJl B  JCSATENBHOCTb  TPYIMIbI,  BBICTpauBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kj1acce mpeIMeTHBIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSHUS BEIIECTBA, KPUCTAILUINYECKUE U
amop(HbBIC Tena, HACBIIMIEHHBI W HEHACBHIIICHHBIA TMap, BIAKHOCTD
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI OHHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsijl, SIEKTPUUECKOE T0JIe, MPOBOJIHUKHU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh sIBJICHHUS (TEIJIOBOE pacIIUpEeHUE M CKaTue, Tervionepenaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANWUISIPHBIC SIBICHUS, UCIAPEHUE,
KOHJICHCAIlusl, ITUIaBJICHUE, KpUCTAJIU3aius (OTBEpACBaHUE), KUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJCHCTBUE 3apsiioB, EUCTBUS BJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aMMOJICHCTBUE MAarHUTOB, JIEMCTBUE
MAarHMTHOTO TOJIsl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHIYKIIHS)
MO OINHUCAHUI0O UX XapaKTePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HM3YUYCHHBIX  (PU3NYECKUX  SBICHUU B
OKpYXalollleM MHpEe, B TOM 4Yucie (U3NUECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUWE U KaNWUISIPHBIE SIBJICHUS B TIPUPOJIE,
KpUCTaUIbl B mpupoje, uznydeHue CoiHia, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, AIEKTPUUECKHUE
ABJICHUSI B aTMoOc(depe, IIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJtu, IpeQ MoITFOCOB, PO MATHUTHOTO TTOJIS JJ1sI )KH3HU Ha 3eMIie,
MOJISIPHOE CHUSIHUE, TpPH STOM NEPEBOJUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (HU3UUECKUX
SIBIICHU;

OMMKCHIBATh M3yUYCHHBIE CBOMCTBA Te M (PU3MUECKHUE SBICHUS, UCIIOJIB3YS
bu3ndeckue BeMTUYNHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUSI, KOJIUYECTBO
TEIUIOThI, YJEeJIbHasl TEIUIOEMKOCTh BEUIECTBA, YAEJbHAsA TEIUIOTa



IUIaBJICHUS, yJeJbHas TEIuloTa napooOpa3oBaHMs, YJEJbHas TEIJIOTa
CrOpaHHs TOIUIMBA, KOIPPUIMEHT IMOJIE3HOIO JEHCTBUS TEMJIOBOM
MalIuHbl, OTHOCUTEbHAS BIAXKHOCTh BO3yXa, JIEKTPUYECKU 3aps/l, CUIla
TOKa, DJIEKTPHUYECKOE HAIpPSHKEHUE, CONPOTHBICHHE MPOBOJHHKA,
yII€IbHOE CONPOTHUBIIEHNE BEUIECTBA, pa00Ta U MOIHOCTb 3IEKTPUUYECKOTO
TOKa), MpU ONHCAHMM MPABWIBHO TPAKTOBaTh (PU3UUYECKUI CMBICI
UCIIOJIb3YEMBIX BETMYHMH, 0003HAUCHUS U €AMHULIBI (DU3HMUECKUX BEITUYHH,
HaXOAWTh (POPMYJIbI, CBA3BIBAIOIIME ITAHHYIO (PU3UYECKYIO BEIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpaduKd HU3YUYEHHBIX 3aBUCHMOCTEH
(u3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS M IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC ITOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTpPOEHUsl BEIIECTBA, MPHUHIIMI CYNEPIO3ULUH MoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa Juisl y4acTKa LeNH, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs] SHEPTUHU, TIPU 3TOM J1aBaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MATEMATHUECKOE BBIPAXKECHUE;
OOBACHATh (PU3NYECKHE NPOLECChl U CBOMCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallUid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3HU, CTPOUTHh OOBSICHEHUE U3 |—2 JOrMYecKux
1IaroB ¢ omnopol Ha 1—2 HM3yYEeHHBIX CBOMCTBAa (PUBMYECKHUX SIBICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JIEWCTBUS, HUCIOJIB3Ys 3aKOHBI U
dopMyIibl, CBs3bIBaIOLIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHalIM3a
YCIIOBUSI 3a/lauyd 3alliChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEJOCTATOK
JAHHBIX I pEIIeHMs] 3aJayd, BbIOMpaTh 3aKOHBI W  (POpPMYIIbI,
HEOOXOJuMble i1 €€ pelIeHHs,, MPOBOAUTH pacuy€Tbl U CpaBHUBATh
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MPU MOMOIIU
(U3MYECKUX METOJO0B, MCIOJb3YysS ONUCAHUE HCCIEAOBAHMS, BBIIEIATH
NPOBEPSAEMOE MPEANOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

OPOBOAUTH OMBITBI MO HAOMIOJEHUI0 (U3NYECKUX SBJIICHUH WU
¢bu3znyecKux CBOMCTB Tel (KanWUIIpHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYYCHUM OT IIBETa H3JIydaromied (MOoriomaroniei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJABI OT TEMIIEPATypbl KUIKOCTH U
IUIOIAAN €€ IOBEPXHOCTH, OJJEKTpPU3alUus TeJl W B3aUMOJCHCTBHE
ANEKTPUYECKUX  3apsiioB, B3aWMOJEHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX IOJIEM MOCTOSHHBIX MarHUTOB, JEHCTBHS



MAarHuTHOTO TIOJII Ha MPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHuTa,
CBOMCTBa DJIGKTPOABUTATENII TMOCTOSHHOIO TOKa): (OpMyJIHpOBaThH
IIPOBEpPAEMbIE MPEIOIOKEHUS, COOMPATh YCTAHOBKY U3 IPENJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATD MPSIMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHOM BJIAXKHOCTH
BO3/lyXa, CHJIbI TOKAa, HANPSDKEHHS C HCIOJIb30BAHUEM aHAOTOBBIX
npuOOpPOB M JTATYMKOB (PU3MUECKUX BEIMYMH, CPABHHUBATh PE3YJIbTaThl
HU3MEPEHUH ¢ yUETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

POBOJNUTDH MCCIIECOBAHNE 3aBUCUMOCTH OJJHOU (PU3UYECKON BETHUMHBI OT
IpPYro ¢ HCIOJIb30BAHUEM  NPSIMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHMKA OT €ro JUIMHBI, IUIOHIAJAH MOINEPEYHOrO
CEUYEHUS U YIEIbHOTO CONMPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANPsKEHHWs Ha  IPOBOJHHUKE,
UCCJIEOBAHUE IIOCIIEOBATEIBHOIO W NAPAJIIEIBHOIO  COEIMHEHMM
IIPOBOJJHUKOB): IJIAHUPOBATh MCCIEOBAaHUE, COOHUpATh YCTAHOBKY H
BBINIOJIHATh WU3MEPEHMS, CIEAYys MPEIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yJIbTaThl MOJIyY€HHOM 3aBUCMMOCTHU B BUJIE TaOJIMI U Ipa)UKOB, AEIaTh
BBIBOJIBI 11O PE3YyJIbTaTaM MCCIIEIOBAHMS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHHsS] (PU3NYECKHX BeJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUWE NPOBOAHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IUIAHUPOBATh W3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON WHCTPYKLUHUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TP paboTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHUUIBL  JCHCTBUS M3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOM Ha UX ONMUCaHUs (B TOM YHUCIIE: CUCTEMA
OTOIUIEHUSI TOMOB, TUTPOMETP, IapoBasi TypOMHa, aMIIepMETp, BOJIbTMETP,
CUETUMK JJIEKTPUYECKOM HHEPruu, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
IIPENOXPAHUTEIH, FTEKTPOMATHHUT, 3JEKTPOABUIaTEIb IIOCTOSHHOTO TOKA),
UCIOJIB3YSl 3HAHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOJUMbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIIbHbIE
pUOOPHI IO CXEMAM U CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUTPOMETP, JIBUrareib BHYTPEHHETO CrOpaHwus,
AJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIBHBIM U MApPAJUIEIbHBIM COEIMHEHHEM AJIEMEHTOB, pa3inyast
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEH;



OPUBOJUTH  MpUMEPHl  (HaxoauTh  HMHPOpPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU JUId oOecrieueHus: 0e30MacHOCTH Mpu o0palleHur ¢ MpudopaMu u
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 30OPOBBS M COOIIOCHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH Cpe/Ie;

OCYILECTBIATh MNOMCK HHpopManuu (U3MUECKOTO COJIEp)KAaHUSA B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAaHUM W MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACNIATH HH(POPMAILIHIO, KOTOpAs SIBISETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NP BHINOJHEHUM YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3NUECKOTr0 COEPKAHUSA, CIIPABOYHBIE MAaTEPUAIbl, PECYPCHI
cetu UHTepHer, BiageTh NpuéMaMu KOHCIIEKTHUPOBAHMS  TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3gaBaTh COOCTBEHHbIE MUCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHMS,
o0o6miass uH(pOpMAIMI0O U3 HECKOJbKUX WMCTOYHUKOB (PU3UUECKOTO
COJIEpKaHusl, B TOM YHCIIE MyOJIUYHO MPEACTABIATE PE3yIbTaThl MPOSKTHOU
VI UCCIIEIOBATENbCKOMN IEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIb30BaTh
U3YYEHHbI MOHATUMHBIN ammapar Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBIIOJIHEHUU Y4YEOHBIX TPOEKTOB M MCCICJOBAHMNA (PHU3UIECKUX
IPOLIECCOB pacHpesessiTh OO0S3aHHOCTU B TPYyHIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 3a/ladaMH, CJIEAUTDH 3a BBIIOJHEHUEM IUIaHA ACHCTBUNA U
KOPpPEKTHPOBAaTh €ro, AaJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKJIaJ B
NeSITENIbHOCTD TPYIIIbI, BEICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00yueHus B 9 Kj1acce IpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJb30BaTh TOHSTHUSA: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAHMUYECKOTO IBIKEHUS, AehopMaiius
(ympyrasi, mjiacTuueckas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, a0COIIOTHO TBEPIOE TEJIO,
HEHTP TSHKECTH TBEPJOTO TeJla, pABHOBECHE, MEXaHUUECKHE KOJICOaHUs U
BOJTHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, HIEKTPOMATHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JallbHO30PKOCTH,
CIEKTpPbl UCITyCKAaHUS WM TOIJIONICHUs, allba, OeTa- U ramMma-u3ydeHus,
W30TOIIbI, SiFICpHAst SHEPTETHKA,

paszinyath SIBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE ABMKEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TE€J, PEaKTUBHOE JIBI)KEHHE, KOJeOaTelbHOEe JBIKEHUE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJ€OaHMsI), PE30HAHC, BOJIHOBOE JIBHIKEHUE, OTPAKEHUE
3ByKa, MPSAMOJIMHEMHOE paclpOCTPAHEHHUE, OTPAKEHUE W MPETOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jokeHHe O0eJIoro cBeTa B
CIEKTp M CIIOKEHUE CIEKTPaJIbHBIX IIBETOB, MJUCIIEPCUSA  CBETA,
€CTECTBEHHAs1 PaJUOAKTUBHOCTh, BO3HHMKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacmo3HaBaTh NPOSBICHHE HW3YYCHHBIX (U3WYECKUX  SBICHUN B
OKpyXXalIeM Mupe (B TOM uucie (u3nueckue sBICHUS B MPUPO/IE:
IIPWINBBI U OTJIMBBI, IBHKEHHE TUIaHET COIHEYHON CHCTEMBI, PEAKTUBHOE
JNBH)KCHUE JKMBBIX OpPraHW3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, LIyHaMH, »3XO, IBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMUECKOE IEWCTBHE BUAMMOTIO,
yIbTPapUOJIETOBOIO M PEHTTEHOBCKOTO H3JIyYE€HUM, €CTECTBEHHBIN
pPaaMOaKTUBHBIN (OH, KOCMUYECKUE JIy4H, PaAHUOAKTUBHOE H3ITyUCHHE
IPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PpAJUOAKTUBHBIX H3JIy4eHUH Ha
OpraHu3M YeJIOBEKa), MpPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIJICISATHh CYIIECTBEHHbIE CBOMCTBa (MpU3HAKH) (HU3NUECKUX
SIBIICHU;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeJl U (PU3MUECKUE ABIICHUS, UCTIOIb3YsI
¢usznyeckue BEIMYHMHBI (CpPEelIHssE M MIHOBEHHAs CKOpPOCTb Tella IpHU
HEPaBHOMEPHOM JIBMKEHUU, YCKOPEHHUE, NepeMelleHue, MyTh, YIJIoBas
CKOPOCTb, CHJIa TPEHHUS, CHJIa YIOPYTrOCTH, CHJa TSIKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJeHMs, BEC Tejla, HMIYJIbC Tela, HUMIYJIbC CHIIbI,
MeXaHu4yeckas paboTa W MOUIIHOCTh, IOTEHIMANbHAS DSHEPrus Tea,
IOJHATOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTECHLIHAIbHAs 3HEPIUs CHKATOU
NPY>KUHBI, KHHETHYECKAasi SHEPT U, MOJTHASI MEXaHUYECKAasl SHEPTUs, IEPUO
U 4acToTa KoJeOaHWil, IJMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa TOHA,
CKOPOCTh CBETa, IIOKAa3aTellb IPEJIOMIIEHHS Cpelbl), NpPU ONHUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICI MCIONb3yEMbIX BEJIUYMH,
0003HaYeHUsI W EAUHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3MUYECKYIO BEJIIMYMHY C IPYTMMU BEIMYMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SABICHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHHs SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUO CYNEPIO3UIMU CWJI, NPHUHLMII OTHOCHUTEIBHOCTH [ 'amumies,
3aKkoHbl HBIOTOHA, 3aKOH COXPAaHEHMSI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



IOpU SJAEPHBIX PEAKLUSAX, IPU ATOM JAaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €0 MaTEMaTHUECKOE BBIPAXKECHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallull MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTUYECKUX
IIaroB ¢ OMOpPOW Ha 2—3 H3y4YEHHBIX CBOMCTBA (M3UUYECKUX SIBICHHIM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacyE€THHIE 3a/1a4M (ONKparoUIMecs Ha CUCTEMY U3 2—3 YpaBHEHMUH),
UCIIOJIB3YS 3aKOHBI U (pOpMYIIbI, CBSA3bIBAOLINE (PU3NYECKUE BEIUUNHBI. HA
OCHOBE aHaJIM3a yCIOBUS 3a/1a4Ml 3alHChIBAaTh KPATKOE YCIOBHE, BBIABIATH
HEJOCTAIONINE UM U30BITOYHBIC JaHHbIE, BBIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOJUMBbIE JJIsl pEUIeHMs, NPOBOAUTH pacy€Tbl M  OLICHHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh HPOOJEMBI, KOTOpPbIE MOXHO pEIIUTh IPU MOMOIIU
($uU3NYECKUX METO/AOB, HUCIOJb3ysl OINKUCAHUE HCCIEAOBAHUSA, BBIIEIATH
IpOBEPSIEMOE  TPEANONIOKEHNE, OIECHUBATh MPABUIBHOCTh TMOPSAKA
NPOBEJCHUS  WCCIICJIOBAHMS, JIeJaTh BBIBOJBL, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAMUTH ONbBITBI MO HAOMIONEHUIO (U3MUECKUX SIBICHUA WIH
¢u3znyecKkux CBOMCTB Ten (M3yuyeHue BTOpOro 3akoHa HploToHa, 3akoHa
COXPaHEHHUsl SHEPTUH, 3aBUCUMOCTb IEpHoJa KoJeOaHW MPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U JKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MaJbIX KOJeOaHuM, NPsMOJIUHEITHOE pacpOCTpaHEHUE CBETA,
pasnokeHre OeJoro CBeTa B CIEKTP, U3YYCHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajle M CBOMCTB M300pa’keHHs NpeaMmeTa B coOuparouien
JWH3Ee, HAOMIOJEHNE CIUIONIHBIX M JMHEWYaTBhIX CHEKTPOB H3ITYUCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOYHOro Habopa
000py10BaHUs, OMUCHIBATh XOJ1 OMbITA U €r0 Pe3yibTaThbl, POPMYIUPOBATH
BBIBO/IbI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUU, OMPEIeIIsis
CpellHee 3HayeHue u3MepsieMoll BenuuuHbl (POKYCHOE paccTosHuE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOpP croco0a H3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MYECKHX BEJIUYUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH ITYTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JBW)KCHHHM O€3 HayalbHOM CKOPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JJIWHBI HUTH, 3aBUCHUMOCTH
yria OTpaKeHHUs CBeTa OT YIJia MaJeHHsl W yrjla MpeloOMIICHUS OT yria
NajJieHus): IJIaHUPOBaTh MCCIEAOBAaHUE, CAMOCTOATEIBHO CcOOMpaTh



YCTaHOBKY, (UKCUpPOBaTh pPE3yJIbTaTbl TOJYYEHHOM 3aBHUCUMOCTHU
bu3nYecKuX BETWYUH B BUJE TaONMI] U rpaduKoB, AeNaTb BBIBOJABI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJANTH KOCBEHHBIE H3MEPEHUA (PU3MUECKHX BETUYUH (CpemHss
CKOpPOCTh U YCKOpPEHHE Tejia MPU PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE
CBOOOJHOTO TaJCHHs, >KECTKOCTh TMPYXKHUHBI, KOAIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHuueckass paboTa UM MOIIHOCTb, 4YacTOoTa U MEpPUO]
KOJIEOAaHUN MaTeMaTUYeCKOT0 M MPYXKUHHOTO MAasTHUKOB, ONTHYECKas
cuiia coOuparmoIeld JIMH3bI, paJAHOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEHHs, COOHMpaTh HKCINEPUMEHTAJIbHYI0 YCTAHOBKY U BBIMIOJHATH
U3MEpEHUs, Clieysl MPEMJIOKEHHOW HMHCTPYKLWU, BBIYUCIATH 3HAUYCHUE
BEJTMYMHBI U aHAIM3UPOBATH MOJYYEHHbBIE PE3YJIbTAThl C YUYETOM 3aJaHHOM
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUJia TEXHUKHA O0€30MMaCHOCTH MPHU padboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

pas3nuyaTh OCHOBHBIE TMPHU3HAKA W3YYCHHBIX (DU3MUECKUX MOJEIICH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUYECUHBIA HCTOYHHUK
CBETa, JIy4, TOHKAas JINH3a, [NIaHeTapHasl MOJIeb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO s11Ipa;

XapaKTepU30BaTh TMPUHIUIBI  JCHCTBUS HM3yYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HA WX OMUCaHUS (B TOM 4YHCIE:
CIHUIOMETP, NATYUKH T[OJIOKEHUS, PACCTOSHUS W YCKOPEHHs, pakera,
9XOJIOT, OYKH, TMepHucKom, (oToanmapar, ONTUYECKUE CBETOBOJPDI,
CHEKTPOCKON, MJO03UMETp, Kamepa BuibcoHa), uHCHoib3ys 3HAHUS O
CBOMCTBaXx (U3MUECKUX SBJICHUM U  HEOOXoAuMble (usnyeckue
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMBI M CXEMAaTUYHBIC PUCYHKU M3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, N3MEPHUTETHHBIX MPUOOPOB M TEXHOJIOTHUECKUX MTPOLIECCOB MPH
pelIeHurn  y4eOHO-TIPaKTHUYECKHUX  3a/ady, ONTHUYECKHE CXEMbl IS
NOCTPOEHUS N300paKeHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOIUTH  NpPUMEpPHl  (HAXOAuTh  HH(pOpMaIMIO O  MpUMepax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU U1 oOecreueHus: Oe30MacHOCTH Mpu O0palieHnu ¢ MpuoopaMu u
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3J0POBBS U COOJIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIoIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHMOpMAIMU  (PU3NIECKOTO COAEpKaHHUS B
HuTepHere, caMOCTOATENbHO (POPMYIHPYs MOMCKOBBIM 3aIpoC, HAXOIUTh
MyTH OTMPEIEICHUs JOCTOBEPHOCTH MOTYyYeHHON MH(OpMAaIMd HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIbHBIX NICTOYHHUKOB,



® JCIOJb30BaTh MPHU BBIIOJHEHUM YUYEOHBIX 3aJaHUIl HAyYHO-TOMYJISPHYIO
JUTEpaTypy (PU3NUECKOIro CONEPIKAHUS, CIIPABOYHBIE MAaTEPUaIbl, PECYPCHI
cetu HMHTepHer, BnageTre npuéMamMyM KOHCHEKTUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

® C03/1aBaTb COOCTBEHHbIC NMUCBMEHHBIE U YCTHBIE COOOIIEHMS HA OCHOBE
UHPOpPMAIlMM U3 HECKOJIBKMX MCTOYHHUKOB (PU3NYECKOrO COJEpKaHus,
nyOIMYHO MPEICTABIATh PE3YIIbTaThl IPOEKTHON MIIU UCCIEI0BATEIBCKON
NEATEIbBHOCTH, IIPU  3TOM  I'PaMOTHO  HCIIOJb30BaTh  W3YYEHHBIN
NOHSATUWHBIN ammapaT HM3y4aeMoro pasjaeia (U3MKH U COIMPOBOXKIATh
BBICTYIUICHHE MpEe3eHTaueil ¢ ydyéToM OCOOEHHOCTEM ayauTOpUH
CBEPCTHHKOB.



4. TemaTu4eckoe IIAHMPOBAHNE C YKA3aHHEM KOJIHYECTBA AKAJeMHYECKHUX YACOB, OTBOJAMMBIX HA OCBOEHHE KAXKI0i
TeMbl y4eOHOro mnpeamMera «®U3UKa» U BO3MOXHOCTh HCIIOJIB30BAHUS IO ATOM TEME€ HSJIEKTPOHHBIX (LHPPOBHIX)
00pa3oBaTeNbHBIX PECYpPCOB, SBISIOMUXCS Y4eOHO-METOAMYECKUMHU MarepuaiamMu (MyJIbTUMEIUWHBIE MPOTrpaMMBlI,
AJNIEKTPOHHBIE YYEOHUKHA W 3aJaYHHUKH, SJCKTPOHHBbIE OMOIMOTEKH, BUPTYyalbHbIE JaOOpATOPUU, UTPOBBIE MPOTPaAMMBI,
KOJUIEKIIUU IUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HUCMOIB3YEMBIMU JIi OOy4YEHUS U BOCHHUTAHHS PA3MUYHBIX TPYIII
M0JIb30BaTENICH, MPE/ICTaBICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BHUJIE€ U PEATU3YIOUIUMHU JUIAKTUYECKUE BO3MOKHOCTHU
UKT, coneprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUM.

7 KJIACC
KouunvecTBo yacoB DJIeKTPOHHBbIE
HaumenoBanue a3ejioB u TeM u¢poBbie
Ne n/m pasi Konrpoasusie | Ilpakruyeckue (it pp )
NMPOrpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY-KAIOIIEr0 MUPa
bubnnoreka 1HOK
11 Du3nKa - HayKa 0 MPUPOAC 2 https://m.edso0.ru/7f416194
bubnuorexa LHOK
12 DH3HICCKHUE BEIHIHHI 2 1 https://m.edsoo.ru/7f416194
. bubnuorexa LHOK
13 EcTtecTBeHHOHAy4YHBIN METOJ TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBEEHHS O CTPOSHUH BellleCTBA
bubnuorexa HOK
21 Crpoenne semectsa 1 https://m.edso0.ru/7f416194
29 JIBmkeHre W B3aWMOJICICTBHE  YaCTHII 2 1 bubmmoreka IHOK
' BEILIECTBA https://m.edso0.ru/7f416194
bubnmnoreka IHOK
2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny )
Paznen 3. /IBu:keHHEe U B3auMo/IeiicTBHeE TeJl
bubnuorexa 1HOK
31 MexaHuiecKkoe ABIKEHHE 3 https://m.edso0.ru/7f416194



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

3.2

Wuepuusi, macca, INIOTHOCTD 4 bubmmnoreka 1HOK
’ ’ https://m.edsoo.ru/7f416194
3.3 Cuuta. Bugs! cun 14 bubnuoreka LIOK

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



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

Hroro no pazaeny

21

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKUIKOCTEH U ra3oB

41 Hasnenue. [lepenava napieHus: TBEPIABIMU 3 bubmorexa [HOK
' TeJIaMHU, XXUIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bubmorexa LHOK
4.2 Jlanenne KuKocTH S https://m.edso0.ru/7f416194
bubmorexa LHOK
43 ATmocthepHoe JanneHpe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUAKOCTH U ra3a Ha IMOrPYKEHHOE 7 3 bubnnoreka HOK
' B HHUX TEIIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGora u MmomHoCTh. JHEprust
bubnmnoreka HOK
51 Pabora 1 MonHoCTS 3 1 https://m.edsoo0.ru/7f416194
bubnmmoreka 1HOK
5.2 Hpoctere MexanusMel 5 1 https://m.edso0.ru/7f416194
bubmmorexa LHOK
5.3 Mexanmaeckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YHACOB I1O I[TPOTPAMME 68 12



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

8 KIIACC

KoumnuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pasaesioB ) | TeM (uudposbie)
Ne /i —— Beero Kongo.m)m,Ie HpgucanecKne 0GpazoBaTebHbIe
padoThI padoThI pecype
Pazgen 1. TenioBbIe IBJIEHUS
11 CTpoeHHE U CBOMCTBA BEIISCTBA 7 Enbmzorexa HOK
: p m https://m.edsoo.ru/7f4181ce
bubnmmoreka 1HOK
1.2 Tenmorste mponeccer 21 1 5 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3zjnen 2. DiekTpuyeckue H MAarHUTHbIE SIBJIEHUSI
21 DINeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka HOK
' 7 X B3aUMOJIcHiCTBIE https://m.edso00.ru/7f4181ce
. . bubnmoreka HOK
2.2 [TocTOSIHHBIH AJIEKTPUYECKHIT TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmorexa LHOK
2.3 MarBHTHEIE ABICHHAS 6 1 15 https://m.edso0o.ru/7f4181ce
bubnnoreka HOK
24 ONeKTPOMArHHUTHAS HHYKLWA 4 https://m.edsoo.ru/7f4181ce
Wroro mo pasnery 37
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 145



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

9 KIIACC

KoumnuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pasaesioB ) | TeM (uudposbie)
Ne n/m p—— Beero Kongo.m)m,Ie Hp;ucanecKne 0BpazoBaTeIbHbIE
padoThI padoThbI pecype
Pa3nen 1. Mexanuueckne siBJ1eHUS
11 MexaHu4eckoe ABIKEHHE U CIIOCOOBI €0 10 1 bubnmmoreka 1HOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubnmmoreka 1HOK
12 Bsaumonetictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka HOK
1.3 3aKOHBI COXpaHCHHUA 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznea 2. Mexanndeckne K0JIe0aHNUA U BOJIHBI
bubnuorexa HOK
21 Mexanyraecxue xonebamms ! 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa HOK
22 Mexanuieckue BOTHEL 38yK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMarHuTHOE MOJI€ H YJIEKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMarHUTHOE noje " 5 2 bubnmoreka HOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3znea 4. CeeroBble ABJICHUSA
bubnmoreka IHOK
4.1 3aKOHBI pacTpOCTpaHEHHsI CBETa 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ OTITHYECKUE TTPUOOPHI 6 3 bubmorexa 0K

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



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

bubmmorexa LHOK

4.3 Paznoxxenne 6eoro cBera B CIeKTp 3 2 https://m.edsoo.ru/7f41a4as
Hroro no pazneny 15
Pa3znea 5. KBaHTOBBICE ABJICHUA
bubmmorexa LHOK
51 Hcnyckanue v noroeHne cBeTa aToMoOM 4 1 https://m.edsoo.ru/7f41a4as
bubnuoreka 1HOK
5.2 CTpocHHUe aTOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka 1HOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3nen 6. [loBTOPUTEIbHO-00001IaI0 1M MOTY I
6.1 [ToBTOpeHUEe M 0000IIEHUE COACPKAHUS 9 2 bubmorexa HOK
' Kypca ¢usuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

5.I1oypo4HoOe IUIAaHUPOBaAHME

7 KIIACC
KosmnuecTBo yacoB
Ne ara
Tema ypoka A
n/n Beero Konrpoabueie | Ilpakruyeckue | H3y4eHH
padoThI padoThI

®u3nuka — Hayka O [pUPOJE.

1 SBnenuss npuponbl.  DuzHUECKUE 1
SIBIICHHUSI
Mexanuueckue, TETIOBBIE,

2 DIIEKTPUYECKHE, MAarHHTHEIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

3 OusnuecKkue  BEIMYMHBI U HX 1
H3MEpeHne
Ypok-uccienoBanue "U3mepenne

4 TEMIIepaTypbl pu MIOMOILN 1 1
AKHUJIKOCTHOTO TEpMOMETpa u
JaTYNKA TEMIEPATYPHI"
Kak ¢u3uka u gpyrue ecrecTBeHHbIE
HayKu U3Y4aloT pUpOY.

5 EcrecTBeHHOHAYUYHBII METON 1
no3HaHus. OnucaHue (pu3nyecKux
SIBJIGHUH C ITOMOLIBIO MOJENEN
Ypoxk-uccienoBaHue "IIpoBepka
TUIOTE3bI: JAJIbHOCTb noJsiéra

6 L1apHKa, ITYLIEHHOT O 1 1
TOPU30HTANILHO, TEM OOJIbLIE, YeM
OoJIbIIIe BRICOTA MTycKa"




Crpoenue BEIIECTBA. OT1BITHI,

7 JIOKa3bIBAIOIIUE JTUCKPETHOE Bubmiorexa HOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIleCTBA
8 JIBr>KEHME YacTHUIl BELIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «ONbITHl 1O
9 HaOJIIOIEHUIO TEILIOBOIO
paCIIMPEHHS Ta30BY
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsizp  Mexay CcBoilcTBamMH
BCIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX u 150:¢ bubnnoreka HOK
11
ATOMHOMOJIEKYJIIPHBIM ~ CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Ocobennoctu arperatHbIx
COCTOSIHUH BOJIBI
Mexanndeckoe BIDKEHHUE.
12 PaBHOMEpHOE U HE aEJslHOMe HOE Brbmiorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
bubnuorexa LHOK
13 CropocTs. EHUIEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTH 1 BpeMeHU OBUIKEHHUS brbmiorexa HOK
T P https://m.edsoo.ru/ff0a0ae4
Wnaeprus. 3aKkoH HHEPIHH.
15 B3aIE;4IOI[eﬁCTBHC Tell KakK II I/II):III/IHa Bubmiorexa HOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUIKEHHUS Tell
IInotHoCTh BemiecTBa. Pacuer macchl bubmmorexa [HOK
16
1 00bEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGoparopHas pabota
17 «OmpeneneHue MmIOTHOCTU TBEPIOTO

TCIa»
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Pemrenue 3agay no reme "I1oTHOCTE

Bbubnuorexa HOK

18 "

BellleCTBa https://m.edsoo.ru/ff0al23c
Cuna KaK XapaKTepUCTHKA

19 B3aUMOIEUCTBUSI TeI. Cuia
ynpyrocti. 3akoH ['yka
JlaGopaTopHass pabota «M3yueHue

20 3aBUCUMOCTH pacTsHKEHUS
(medopmarnyn) MPYKUHBI oT
MPUIIOKEHHOMN CHITBD»

21 SIBnenne tsaroreHus. Cuna TSHKECTH
CBs3p MEX CUJION TSDKECTH H

22 Maccou Tenijec Tena. Pemenue BubmaoTexa LOK

o ) " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cua TsHKeCcTH
Cuia TsDKecTH Ha UX INIaHETax.
23 dusnueckue HI))(};;)aKTepI/ICTI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a1502
IUTAHET
bubnuorexa LHOK

24 Hsmeperue cul. JluHaMomMeTp https://m.edsoo.ru/ff0al8cc

bubnmmoreka HOK

25 Bec Tena. HesecomocTs https://m.edsoo.ru/ff0al778
CrokeHne JBYX CUJI, HAaIPpaBJICHHBIX

26 o Hozzoﬁ P IpsMof bubmnoreka LHOK
P . ' https://m.edsoo.ru/ff0ala70

ABHOJICHCTBYFOIIAST CHIT

97 Perrenne 3a71a4 10 TeEME
"PaBHonelicTByrOmas cui"

o8 TpeHue CcKoONbXEHUS U TpEHUE bubnunoteka I[MOK
1okos1. TpeHue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopHasts pabora «3yueHue

patop P i bubnuoreka HOK
29 3aBUCHUMOCTHU CHJIBI TpEeHUS

CKOJIBXCHUA OT CHJIbI JaBJICHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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XapakTepa COIPUKACAIOIINXCS
MOBEPXHOCTEW»

Pewienne 3amau Ha omnpeneneHue

30 PaBHOJICHCTBYIONIECH CHUIIBI
Pemenne 3amau nmo Temam: «Bec

31 Tenay, «I'paduueckoe M300pakeHUE bubnmnoreka HOK
CHIIY, «Cupny, https://m.edsoo.ru/ff0alde0
«PaBHOAENCTBYIOILAS CHII»

KonrponpHast pabota 1o Temawm:
«MexaHU4ecKkoe JIBHOKCHUECY,

32 «Macca, IIOTHOCTBbY», «Bec Temay,
«"paduyeckoe M300pKEHHUE CHII»,
«Cune»

33 JHasnenue. CriocoObl yMEHBIICHUS U bubnnoreka HOK
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrieHue rasa. 3aBHUCHMOCTD

34 aBJICHUS rasa oT 00BbéMa, Bubmiorexa HOK
S — https://m.edsoo.ru/ff0a2376
[lepenaua  gaBieHMsT  TBEPABIMU

35 TeNaMH, JKHJIKOCTAMU H Ta3aMHU. Bubmiorexa HOK
3axom Tackamns https://m.edsoo.ru/ff0a25b0
JlaBneHne B KHUJIKOCTH U Trase,

36 BBI3BaHHOE nefcTBHEM CHIIBI Bubmiorexa HOK

https://m.edsoo.ru/ff0a2718
TSKECTH

37 Pemenne 3agau o Teme «JlaBinenue bubmorexa [HOK
B JKMJIKOCTH M rasze. 3akoH ITackams» https://m.edsoo.ru/ff0a2826

bubnmoreka HOK

38 Coobmatomecs cocyas! https://m.edsoo.ru/ff0a2970

39 IManpaBnraeckuii mpecc bubmorexa HOK

https://m.edsoo.ru/ff0a3136
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MaHoMeTpBbl. [TopiHeBoit

40 .
YKUJIKOCTHBIN HAcoC
Atmochepa  3emim. [Tpuunnb
e BO3 HOM
41 ?6]](])l (():fTii(P)IBaHI;:M u 3aBH(I:Zl\I/1HOCTL brbmorexa LOK
5 . https://m.edsoo.ru/ff0a2b5a
aTMOoC(epHOTrOo JaBICHUS OT BHICOTHI
HaJl YyPOBHEM MODSI
42 Bec BO3/TyXa. ATtmocdepHoe bubmmoreka [HOK
JTaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMochepHOro bubmorexa HOK
nasnenus. Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCHUMOCTh aTMochepHOro
44 aBJICHUS OT BBICOTHI HaJl b (I))BHGM bubmiorexa HOK
A P https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-aneponn.  AtmocdepHoe bubnnoreka [MOK
45 _
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemienne 3a7a4 o TEME
46 n n
ATMocdepHOe TaBiIeHHE
eiicTBME JKMIKOCTH U Ta3a Ha
47 i[or €HHOE : B HUX  TeJO bubmorexa HOK
26 ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas pabora
48 «Omnpenenenue BBITAJIKUBaIONIen bubnmoreka HOK
CWIBI, JIEUCTBYIOIIEWM Ha TeIo, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTh)
JlabopaTopHass pabota 1O TeMme
49 «ccneqoBanue 3aBUCUMOCTH Beca bubmoreka HOK
TeJa B BOJIE OT 00bEMa MOTPyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJIa»
50 [TnaBanue Ten bubmorexa IOK

https://m.edsoo.ru/ff0a3a96
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51

Jlaboparopnas pabora
"KoHcTpyupoBaHue apeomeTpa WU
KOHCTPYHpPOBaHUE JIOJIKH u
OIpEJEIIEHNE eé
rpy301oabEMHOCTH"

52

Perienue 3aJ1a4 o TEMaM:
«ILnaBanue CYZIOB.
BoznyxomiaBanue, «JlaBiaeHue
TBEPABIX TEJ, )KUIKOCTEH U Ta30B»

bubmorexa LHOK
https://m.edsoo.ru/ff0a3654

53

Mexanuyeckas padora

bubnnoreka [HOK
https://m.edsoo.ru/ff0a3f82

54

MoruHocTs. EAUHUALIEI MOIITHOCTHA

bubnnoreka [HOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccienoBanue "Pacuér
MOII[HOCTH, pa3BUBaecMOu pu
noabeme 1o JiectHuie"

56

IIpocteie MEXaHU3MBIL. Permyar.
PaBHOBecue cwit Ha pelyare

57

KoutponbHast pabora 1o Teme
«/laBieHue TBEpbIX TEI, )KUAKOCTEH
u razoB» /  Bcepoccuiickas
poBepoyHas paboTa

58

PesepBHbIit ypok. Pabota ¢ Tekctamu
no teme «JlaBneHue TBEPABIX Tell,
KUIKOCTEN u razoBy» /
Bcepoccniickas IIPOBEPOYHAs
pabota

bubmunorexa LHOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHUKE, OBITY ¥ IPUPO/IE.
JlaGoparopHast pabota
«MccnenoBanue YCIIOBUH
PaBHOBECHSI phIYara

0.5

bubnmoteka HOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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60

Pemrenue 3amau mo teme «YcCIiI0OBUS
paBHOBECHSI pbIyara

Bbubnuorexa HOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumnuent nonesnoro necTpust
Mexanu3ma. JlaboparopHas pabota
«M3mepenne  KIIJ[  HakinoHHOU
TJTOCKOCTH

0.5

62

Pemenue 3amau mo teme "Pabora,
mMottHocts, KIT/1"

bubmorexa LHOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas SHEPIHUsl.
Kunernueckass u mnoreHuuaibHas
SHEPrus

bubnnoreka [HOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPrUH

bubnnoreka [HOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT o TemMe
"DKCIIEpUMEHTAJIBHOE OIPEEICHUE
W3MEHEHUS KHHETUYECKOM u
MOTEHIIMATBPHON  DHEPruu  TpHU
CKAaTBIBAHMM TeJla 10 HAaKJIOHHOMN
iockocty"

66

KontponpHast paborta mo Teme
«PaboTa u MOIHOCTb. DHEPrus»

67

Pesepubiit ypok. Pabota ¢ Tekctamu
o reMe "MexaHn4ecKoe IBIKEHHE"

bubnuorexa LHOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHblit ypok. Pabora ¢ Tekctamu
nmo Teme "Pabora. MomHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB TIIO
[TPOT'PAMME

68

12
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8 KIIACC

KoumnuecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero Kongo.m)m,le HpgucanecKne u3yueHusi | oOpa3oBaTe/IbHbIE
padoThI pa6oThI pecypebi
OcHoOBHBIE TMIOJIOKEHUSI
1 MOJIEKYJISIPHO-KUHETUYECKON 1 bubnuoteka [MOK
TEOPUH u ux OTBITHBIC https://m.edsoo.ru/ff0a5256
MOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mopenu  TBEPIOTO, IKHJIKOTO H 1 bubamnoreka HOK
ra3000pa3HOro COCTOSTHHI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOWCTB  TBEPJOTO,
KHUJKOTO u razo00pa3HoOro
4 COCTOSIHMI BEIIECTBA Ha OCHOBE 1
IOJIOKEHUN MOJIEKYJISIPHO-
KHMHETHYECKOU TEeOpUH
3) Kpucrannuueckue u amopHble Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
5 CmauuBaHne ¥ KallWUISIPHOCTb. 1 bubnmorexa HOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaTue 1 bubmiorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b Temmneparypsl
8 CO CKOPOCTBIO TEIJIOBOT'O JBUKEHUS 1
YaCTHI]
9 Buytpennsist  sHeprus.  CrocoOsl 1 bubnuoreka HOK
W3MEHEHUSI BHYTPEHHEN SHEpIUuu https://m.edsoo.ru/ff0a5c60
10 Buap! Terutonepenaun 1 Bubmiorexa HOK

https://m.edsoo.ru/ff0a6412
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Ypok-koudepenmus "TlpakTudeckoe
UCTIOJIb30BaHUE TEIUIOBBIX CBOWCTB

Bubanoreka 1HOK

11 BEIIECTB M MAaTE€pUAIOB B IEJSX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuecTtBo temnoTel.  YaenmpHas bubimoreka [HOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHCHHE  TCIUIOBOro  OaliaHca.

13 TSHJ'IOO6MCH u TEIJIOBOE bubmorexa LOK

https://m.edsoo.ru/ff0a7088
paBHOBecHe
Jlaboparopnas pabota

14 "UccnenoBanue SIBIIEHUSA Bubmnoreka 1HOK
TEIUI0OOMEHa TNpU  CMELIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiyeit BobI"

Pacuer KOJIHUYECTBa TCIUIOTHI,

15 HEOOXOAMMOTrO JIJIsi HarpeBaHMs Tella
Y BBIICIISIEMOTO UM ITPH OXJIAXKICHUU
JlaGoparopHast aborta

16 "On lzlleJ'IF;HI/Ie )leanHoﬁ bubmorexa HOK

P " y https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BEIIECTBA

17 OHeprus TOILJINBA. VY nenbHas bubnunorexa HOK
TEIJIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u OTBEpICBaHNC

18 KPUCTAJUTMYECKUX T gieHLHafl bubmmorexa HOK

' https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABIICHUS
JlabGoparoprast abora
19 "On znenr;HHe TEIBHOMN Tel:'IJ'[OTI)I bubmiorexa HOK
P ,},’ https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIbaa

20 [TapooGpazoBaHue U KOHJIEHCAIUS. bubnmorexa HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. VnenbHas TeIIoTa bubmorexa HOK

napooOpa3oBaHus W KOHJCHCAIIUH.

https://m.edsoo.ru/ff0a786¢
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3aBUCUMOCTh TeMIIepaTypbl
KUIICHUS oT aTMoc(epHOro
JTaBJICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIILHON BIIXKHOCTHU
BO3/IyXa"

bubimoreka LHOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha omnpeneneHue
BJIQYKHOCTH BO3/yXa

24

[Tpunumnel  paboThl  TEIUIOBBIX
neurareneif.  I[lapoBas  TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII TEIJIOBOTO JIBUTATEN.
TemmoBele ABUTAaTENNM W 3allUTa
OKpY’KaroIlel cpebl

Bubmanoreka 1HOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHHA U IMPCBPAILICHUA
OHCPIUHr B TCIJIOBLIX ITPpOLECCAX

27

[TonroroBka K KOHTPOJIBHOU padboTe
mo TtTeme '"TemnnoBble SIBIEHMUA.
M3menenue arperaTHBIX COCTOSIHUM
BelecTna"

bubanoreka LHOK
https://m.edsoo.ru/ff0a83f2

28

KontponsHass pabora mo Teme
"TemoBele sBiaeHUSA. HM3MeHeHue
arperaTHBIX COCTOSIHUH BemiecTa"

bubmmoreka HOK
https://m.edsoo.ru/ff0a86ae

29

SHCKTpI/ISaHI/I}I TCII. I[Ba poaa
QJICKTPUYCCKUX 3apsA10B

30

Ypok-uccnenopanue "OnekTprusanus
Tell WHIYKIUEN 51 npu
CONMPHUKOCHOBEHUN"

31

B3anmoneicTBre 3apsyKeHHBIX TEIl.
3akoH Kynona

bubmorexa 1HOK
https://m.edsoo.ru/ff0a87e4
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DIIEKTPUUECKOE ToJie.
HanpspkeHHOCTh  DIIEKTPHUYECKOro

Bubanoreka 1HOK

32 nonst. IlpuHumn  cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIeH
Hocurenu snekrpuyeckux 3apsjioB.
33 OneMeHTapHblil  3apsan. CrTpoeHue
aToMa
[IpoBogHUKY U AUIIEKTPUKH. 3aKOH Bubnmorexa HOK
34 :
COXPaHEHHUs ANEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenne 3amay Ha mNpUMEHEHUE bubmmoteka HOK
35 . .
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIEKTPUUECKHI TOK, YCIOBHUS €ro
36 c ecI;BOBaHI/m g Nctounuku bubmorexa HOK
i i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleHicTBUS DIEKTPUUECKOTO TOKA bubimorexa HOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue " IleticTBHE
38 AIEKTPUIECKOTO OISt Ha 1
MPOBOJAHUKY U TUAIEKTPUKH"
39 DJIEKTPUUYECKHI TOK B MeTajulax, bubnuoteka [HOK
JKUJIKOCTSAX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. Jlaboparopnasi paborta
41 "U3mepenue u erp U pOBaHEe CHITBI 05 bubmorexa HOK
" P PEryJp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUIECKOe HarpsHKeHUe.
42 Bonbr™merp. JlabGopatopHast pabota 05 bubnuoreka HOK

"U3mepeHne U peryJupoBaHHE
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

COHpOTI/IBJ'IeHI/IC IIPOBOJIHUKA.

Bubanoreka 1HOK

43 VY nenbHOE CONMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota
"3aBHCUMOCTD DIIEKTPUUECKOTO
44 COIPOTUBJICHUS TIPOBO HI/II)Ka OT €ro bubmmorexa LOK
P POBOZ https://m.edsoo.ru/ff0aa738
JUIMHBI, TUIOIAIN  TIOMEPEYHOTro
ceueHus u Marepuaia”
3aBUCUMOCTh  CHJIBI  TOKa  OT
45 HampspkeHus.  3akoH Oma s Bubmiorexa HOK
) https://m.edsoo.ru/ff0aa44a
y4acTKa [enu
Jlaboparopnas pabota
"HMccnenoBaHyue 3aBUCUMOCTH CHJIBI
46 TOKa I/IH €ro 4yepe3 pe3ucTop, oT Bubmrotexa HOK
> HAYIL pes p P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS pesucropa 31
HaIpsHKEHUs Ha pesucrope”
47 [TocnenoBareapHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
Jlabopatopuast pabora "IIpoBepka
48 IIPaBWJIa CJIOKEHUS  HaNPsKEHUH bubnuoreka HOK
MIPU MOCJIEI0BATEILHOM COSTMHEHUN https://m.edsoo.ru/ff0aaa58
JIBYX pe€3UCTOpOB"
JlaGopatopuast pabora "IIpoBepka
49 IIpaBWwja Uil CWIbBl TOKa IIpH bubnuoreka HOK
NapajuieJIbHOM COeIUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopon"
Pemenye 3agady Ha OpHUMEHEHHE
50 3aK0oHA OM); TUIS lfammqﬂoro bubmiorexa HOK
https://m.edsoo.ru/ffO0aaf8a
COCJTMHEHUS TIPOBOTHUKOB
51 Pabota 1 MOIITHOCTB IIEKTPUIECKOTO bubmuoteka HOK

Toka. 3akoH Jlxoyns-Jlenma

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

Jlaboparopnas pabota

Bubanoreka 1HOK

52 "Onpeneienye padboOThl U MOIHOCTH
el p " B https://m.edsoo.ru/ff0ab3e0
AJIEKTPUUIECKOTO TOKA
DIEKTPUYECKHE LIETTH u
53 NOTPEOUTENN IEKTPUUECKOU bubnuoteka [MTOK
sHeprun B Obity.  Kopotkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHC
54 IlocrostHuEIC MAarHHTHI, HX
B3aNMOJIEHCTBHE
55 Ypok-uccienoBanue "N3yuenue bubanorexa HOK
OJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsutHoe noje. MarauTHoe I10Jie
56 3eMII U €ro 3HaYeHHe IJId )KU3HU Ha Bubmorexa HOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJIBHOM paboTe
mo teMe "DIEKTPUUECKHE 3apsibl.
57 3apsKeHHBIE Tliena H ’ ILI/IX bubmiorexa HOK
p N N https://m.edsoo.ru/ff0abd2c
B3aMMO/ICHCTBHSL. ITocTosHHBIH
ANEKTPUIECKUIN TOK"
KontponsHass pabora mo Teme
"JnexTpuueckue 3apsizibl.
3apsKeHHbIE Tena H 150:¢
58 B3£HM0I[efICTBHs1 ITocTostHHBIIH Bubmiorexa HOK
. " https://m.edsoo.ru/ff0abea8
SIEKTPUUYECKUI TOK /
Bcepoccuiickas IIPOBEPOYHAs
pabora
PesepBHeIit ypok. PaboTa ¢ TekcTamu
o TeME "TlocTOSTHHBIN
59 DIIEKTPUYECKHI TOK" / Bubmorexa HOK
TP z https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas IIPOBEPOYHAs

pabota



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

OnbiT Opcrena. MaruuTtHoe 1mose
AJICKTPUYECKOTO TOKa MarauTHoe
0JI€ KaTYIIKH C TOKOM

Bubanoreka 1HOK
https://m.edsoo.ru/ff0acld?2

61

[IpumeHeHune 3JIEKTPOMArHUTOB B
texuuke. JlaGoparopnas  pabota
"U3yuenue AEMCTBUS MarHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

0.5

bubimoreka LHOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOABUTATEIb MMOCTOSIHHOTO
TOKa. Hcnone3oBanue
AIEKTPOABUTATENCH B TEXHUYECKUX
yCTpOMCTBAX M Ha TPAHCIOPTE.
Jlaboparopnas pabota
"KoHCcTpynpoBaHue #  H3y4YeHHE
paboThl AneKTpoaBUTaTENS "

bubamnoreka HOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbITHI ®dapanes. 3aKkoH
AIEKTPOMATHUTHOMN AHIAYKIUU.
[IpaBuio Jlenna

64

OnekTporeHeparop. Crioco0bl
MOJTyYEHUS DIIEKTPUIECKOW SHEPTHH.
DNEeKTPOCTaHIIUN Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUN

65

[ToaroroBka Kk KOHTPOJIBHOM padoTe
no Teme  "DnekTpuueckue U
MarHuTHBIE SIBJICHUS"

66

KontponpHass pabora mo Teme
"DNeKTpuYeCKue W MarHUTHBIE
siBjeHus "

bubnuoreka IHOK
https://m.edsoo.ru/ff0acb14

67

PesepBHriit ypok. PaboTa ¢ Tekctamu
o Teme "TernsoBsie sBICHUS"

bubnuoreka IHOK
https://m.edsoo.ru/ffO0acc5e

68

PesepHblit ypok. PaboTa ¢ Tekctamu
1o teme "MarHuTHbie sBICHUS"



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB IIO
[TPOIT'PAMME

68

14.5




9 KIIACC

KosmuecTBo yacoB DJIeKTPOHHbIE

Ne Mara undposbie

Tema ypoka
n/m P Bcero Kog TPOILHBIC Hpﬁalcanecmle u3ydeHusi = oOpa3oBaTesIbHbIE
padoThI padoThI pecype

1 Mexanuueckoe JBIKEHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmorexa HOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE pSMOJIMHENHOE 1 bubnuoreka HOK
JBYOKEHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHoe IIPSIMOJIMHEMHOE

4 nekenne. CpenHsisi 1 MTrHOBEHHas 1
CKOpOCTh

5 [IpsimonuHeitHOE  paBHOYCKOPEHHOE 1 bubnuoreka HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IIPSIMOJINHEIHOTO

6 PaBHOYCKOPEHHOTO JBYKEHMUS. 1
I'padux ckopocTH
JlaGoparopHas pabota

5 "OmnpeneneHue yCKOpeHUs Tella Mpu 1 1 bubnuoreka [HOK
PAaBHOYCKOPEHHOM  JIBHDKEHMM  IIO https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoOomHoe manenne teil. ONbIThI 1
lanmnes
PaBHOMEpHOE JBUYKECHUE o
okpyxHoctu. Ilepuon wu wyacrora bubnuoteka HOK

9 . 1 .
obpamienus. Jlunelinas u yrinosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH

10 I{eHTpOCTpEMUTENBHOE YCKOPEHNE 1



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

1 [TepBoiit 3akon HproToHa. Bektop bubnnoreka HOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3aKOH Herotona. bubnuoreka [MOK
PaBHoelicTByIOIIAs cHiia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3aKOH Herorona. bubnnoreka [HOK
Cyniepno3unusi Cuil https://m.edsoo.ru/ff0ae982
14 Pemenne 3amady Ha mnpUMEHEHHE bubnnoreka HOK
3aKk0HOB HproTOHA https://m.edsoo.ru/ffOaeh6c
bubnnoreka HOK
15 Cuna ynpyrocra. 3akon I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amau mo Tteme «Cuna
YOPYTOCTHY
7| Omereme xectmoc Bubmiotera LK
el https://m.edsoo.ru/ffO0aee28
MPY>KUHBD)
bubnmorexa HOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3amau mno Teme «Cmima bubnmorexa HOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 3‘10a60paTopI;3H B ijSI;)TT; bubnuoreka HOK
TPEACIICHHC " OPPuL https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKCHHS
n | e s e e e e
"o yHpyr ’ https://m.edsoo.ru/ffOafb8e
TPEeHHUS
2| aroremn Veropenne crabomiord Bubmotera  LIOK
’ p A https://m.edsoo.ru/ff0af044
TTaICHUS
VYpok-koHpepenuus "J[Brkenue Ten
23 BOKpPYI TPaBUTALlMOHHOTIO LIEHTpa

(Conuneunas cucrema). ['amaktuxu"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Pemenne 3agayu mo Tteme '"Cuia

24 TSDKECTH M 3aKOH  BCEMHPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBass  kocMHYecKass  CKOPOCTb. bubnnoreka HOK
HesecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuasbHOM TOYKH.
AOGCOIIOTHO TBEPI0C TEJO.
26 P e TBE gfo Tema ¢ bubmmorexa LIOK
ABHOBEEHC . bA https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOW  OChIO  BpAlllCHHUS.
MowmeHT cunsl. L{eHTp TsixEecTH
PaBHOBecue MarepruanbHOM TOYKH.
AOBCOIIOTHO TBEPIOE TEJNO.
27 PaBHoBecue  TBEpHOro TEema ¢
3aKpEIUIEHHOW  OChIHO  BpalllCHHUS.
MowmeHnT cuinsl. LlenTp TsxecTn
28 Pemienne 3amau mo teMe "MOMEHT bubnmmoreka LHOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ffob02b4
[ToaroroBka Kk KOHTPOJBHON padboTe
29 o IT[eMe "MexaHquIgKoe BI/I)II()GHI/IG bubmotexa HOK
o " a ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
Kontponbhas abora 1O Teme
30 "MC:CF;HHHCCKOC b JIBUKEHUE bubmorexa HOK
N " ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicTBue Ten
Nmvnynsc  Tema. MMmynsC  CHIIBL
31 3aKkOH  COXpaHEHusi  HMMIYJbca. bubnuoreka HOK
Ynpyroe u HEyIpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE
39 Pemenne 3agau mo teme "3akoH bubmmorexa HOK
COXpaHEHUs NMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 VYpok-KoHpepeHIHs "PeaxkTrBHOE

JBUKEHHE B IPUPOJIE U TEXHUKE"



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubmorexa LHOK

34 Mexanunueckasi paboTa ¥ MOIIHOCTb httos://m.edsoo.ru/f0b0as4
35 PaGora cmibl  TSKECTH,  CHIIBI bubmorexa [HOK
YIOPYTOCTH U CUJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota
36 «Omnpenenenne pabOThl CUIIBI TPEHUS
IIPU PAaBHOMEPHOM JBMIXKEHUU Teja
10 TOPU30HTAIBHOM MOBEPXHOCTH
37 CBs3b SHEPruu 51 paboThL.
[ToTenuuanpHas HEprUs
38 Kunernueckas sneprusi. Teopema o bubnnoreka HOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHHMsI JHEpPruud B
MeXaHUKe
40 JlaGoparopnass pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPaHEHUS YHEPTUMY https://m.edsoo.ru/ff0b12fe
41 KomebaTenbHoe [JBMJKEHHE U €TO bubnuorexa HOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxarorniue KoJie0aHws. bubnmoreka HOK
BeinyxaeHHble konebanus. PezoHaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTndeckuii W IPYKUHHBIA
MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTD
44 HSpI/IO,Z[a KoilleGaHHﬁ OT KECTKOCTH Bubmiorexa LOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamenue SHEprun py
MEXaHHUYECKUX KOJICOaHMSIX
Jlab 0
aboparopra pabota bubnuoreka HOK
46 «OmnpeneneHue 4yacToThl U Mepuoaa

KoJieOaHu MPYXXUHHOT'O MasATHUKA»

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlabopatopHas paborta «IIpoBepka
HE3aBUCHMOCTH TIeproJa KoJeOaHun
rpy3a, TOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bubnunoreka 1HOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckie BoiHBEL. CBOICTBa
MeXaHu4eckuX BOJIH. [IpogosibHbIE U
MIOIIEPEYHBIE BOJIHBI

bubmorexa LHOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHiusa "MexaHndecKue
BOJIHBI B TBEPAOM Tee.
CeiicMuueckre BOJIHbI"

50

3Byk. Pacnipoctpanenue u oTpaskeHue
3ByKa

51

VYpok-uccnenoBanue "HabOmoneHue
3aBUCUMOCTH  BBICOTBI 3ByKa OT
JacTOThI"

52

I'poMKOCTb 3ByKa M BBICOTAa TOHA.
AKYCTHYECKHI pEe30HaHC

53

Ypok-koHpepeHmus "YinbpTpa3Byk u
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bubnmmoreka LHOK
https://m.edsoo.ru/ff0b23ca

54

[ToarotoBka K KOHTPOIBHOU paboTe
nmo TemMe "3aKOHbI COXpaHEHHUS.
Mexanunueckne KoiaeOaHus U BOJIHBI"

bubnmmoreka LHOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbnass pabora mo Teme
"3aKoHBI COXPAHEHHS.
Mexannveckue KoaeOaHus ¥ BOJHBI"

56

OJEKTPOMarHuTHOE Tose.
DIEeKTPOMAarHUTHBIE BOJIHBI

bubnmmoteka IHOK
https://m.edsoo.ru/ff0b2abe

57

CBoliCTBA 3JIEKTPOMArHUTHBIX BOJIH

58

VYpok-koHbepeHus "[xana
AJIEKTPOMArHUTHBIX BOJTH.

bubnuorexa 1HOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Hcrnonbs30BaHme 37EKTPOMArHUTHBIX
BOJIH I COTOBOI CBA3H"

Ypok-uccienoBanue "N3yuenue
pol i bubmorexa LHOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMITFHOTO TenedoHa
Pemenne 3amau Ha omnpeaencHue
60 YaCTOTBI 51 JUIAHBI
3JIEKTPOMATHUTHOMN BOJIHBI
DNeKTpOMarHuTHas MPUPOJIa CBETA.
61 CKOpOI::Tb cBeTa BOJ‘IHI())BEIG CBOICTBA bubmmorexa HOK
' https://m.edsoo.ru/ffob31d0
cBeTa
Uctounuku cpeta. [Ipsmonuneiinoe
62 pacrpocTpaHeHue CBeI:)Ta 3aTMeHUs bubmorexa HOK
’ https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpakKEHHUs CBeTa. 3epKaja.
63 Pemenne ’ 3amad Ha II I/IMIe)HeHI/Ie Bubmiorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAXKEHUs CBETa
64 IIpenomiienue CBETa. 3aKkoH bubnuoreka HOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOe  BHYTpEeHHEE  OTpaKEHHE
65 cBera. lcronb3oBaHWe — ITOJHOTO bubnumoreka HOK
BHYTPEHHETO OTpakKCHUS B https://m.edsoo.ru/ffOb3c5¢c
ONTHUYECKUX CBETOBOJIaX
JlaGoparopHas pabota
"UccnenoBaHue 3aBHCUMOCTH yria
66 MPEJIOMJICHUSI CBETOBOTO Jiyda OT
yria najeHus Ha rpaHule "BO3ayX-
cTexno""
VYpok-koHpepeHus
67 "Ucnonb3oBanue MIOJIHOTO

BHYTPEHHETO OTpaXKEHHUSL:



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBI3B"

68 JIunzel. OnTuyeckas cuiia JIMH3bI brbmmorexa LOK
) https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n300paxxeHni B INH3AX bubmmorexa LIOK
p p https:/m.edsoo.ru/ff0b444a
Jlaboparopnas pabota
70 "OnpeneneHue (hoKyCcHOTO bubnnoreka [HOK
pacCTosiHUSL M ONTHYECKOW CHIIBI https://m.edsoo.ru/ff0b4206
coOuparomien JTHH3bI"
71 Ypok-korpepennus  "Onrudeckue bubnnoreka HOK
JUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ffOc0a7e
79 I'ma3 kak onThdueckas CHCTEMA. bubnunoreka HOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepeHuus "JleexTor
3penus. Kak coxpanurts 3peHue"
Pasnoxxenue Genoro cBera B CIEKT).
OnbIThI Hrerotona. CrnoxxeHnne bubnmorexa HOK
74
CIEKTpaJbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JIaGoparopHast pabora "ONBITEI IO
15| heoonpaamino nsera mpenveros npn butmorera 110K
P H el P https://m.edsoo.ru/ffOc0e2a
UX HaOMIOJeHNH Yepe3 IIBETOBbHIE
¢bunbTps"
YPOK-TIpaKTUKYM "BosnHoBBIE
76 CBOIICTBa cBeTa: JTUCTIEPCHS,
uHTepdepenus u nuppaxnus”
77 Omneitel Pesepdopna u muanerapHas bubnuoreka HOK

MOJIENIb aTOMa

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

[Toctynatel bopa. Monenb atoma

8 bopa
e e Bimora 10K
: ' https://m.edsoo.ru/ffOc144c

CHEKTPbI

80 YPpOK-TIpaKTUKYM "Habmtonenue bubmmoreka HOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH 1 €€ BUIBI brbmorexa LHOK

al A https://m.edsoo.ru/ff0c1672

82 Crtpoenue aTOMHOTO spa. bubmmorexa HOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac

83 PagnoaktuBHEIC MIpEeBpALIECHUSI. bubmmorexa HOK
N3oromnsl https://m.edsoo.ru/ffOclal4

84 Pemenue 3a1a4 o TEeME: bubnmmoreka LHOK
"PagmoakTrBHBIE TTpeBpallieHus " https://m.edsoo.ru/ff0clb4da

85 [Tepuon morypacmana

86 EIIP: KP;I;ZE?;EHGSSHH W3IyYCHUS B bubmorera HOK

o ya " https://m.edsoo.ru/ff0c2126

pupoJie, MEAULIMHE, TEXHUKE
a . 3

87 | coxpaerna sapatonoro 1 Maccomoro butmonaa _ LIOK

P DAL https://m.edsoo.ru/ff0c1c58

yucen

88 OHeprus cBsI3U aTOMHBIX siiep. CBs3b bubnuoreka HOK
MAacChl ¥ DHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pemienue 3amau no teme "AnepHsbie
peakuun"

9 Peaknun cunTe3a U AeneHHs saep. bubnuoreka HOK
Uctounnku saeprun CosiHIa ¥ 3BE37 https://m.edsoo.ru/ff0c1e88

91 VYpok-koHbepeHIHst "SnepHast

JHEpPreTUKa. HevictBust



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

paJlMOAKTUBHBIX  M3JIy4YeHUHl  Ha
JKHBBIE OpraHu3MbI"

[ToaroroBka K KOHTPOJIBHOW paboTe
Mo Teme "DJIECKTPOMArHUTHOE TIOJIE.

bubmmorexa LHOK

92
DNEeKTpOMarHuTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KsanToBric sBincHuS"

KontponsHast pabora mo  Teme

93 "DJIEeKTPOMarHuTHOE ToJie.
DJIeKTPOMAarHUTHBIC BOJIHBL
KBanToBbic sBneHUS"

IToBTOpEHuUE, 0000111eHHE.

9 Jla6o I;.TO Hble pPabOTHI TIO mK c Bubmiorexa LHOK
" p pv P " ypey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
[ToBTOpenue, o6o00Omenue. Perienue

95 pacquI:{Hx u Ka‘leClI“I];eHHHX 3a/1a4 1o brbmiorexa HOK

" " https://m.edsoo.ru/ff0c2572
Teme "TermnoBbie PoIeCcCh
[ToBTOpenne, ob6obOmeHue. Pemenue

p o bubnmorexa HOK

96 pacUeTHBIX U KaUeCTBEHHBIX 3a/]1a4 IO

" o https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATENIEH
[ToBTOpenue, o6o0Omenue. Pemenue

97 acquI:{LIx u Ka‘leClI“J;eHHHX 3a7a4 o Eubmorexa HOK
P " " https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anekTpoycTaHOBOK
IToBTOpCHMUE, 00001IeHHE.

98 JIabo 1ZlTo HBIe paboTHI 10 mK c Bubmiorexa HOK
" patop P " Pey https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBIICHUS
IToBTOpenue, o6obmenue. Pabora ¢

99 TeKCTaE/H/I 110 H;eMe "3aKOHBI Bubmiorexa HOK

" https://m.edsoo.ru/ffOc2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOopenue, ob6ob6menue. Pabora ¢
p . " bubnnoreka HOK
100 Tekctamu 1o Teme "KomeOanums u

BOJIHBI"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o600menue. Pabora c

" bubmmoreka OK
101 TCKCTaM{/'I o Teme CBeTOBEIE 1 https:/m.e dsoo.ru/ffOc]é[O 44
SIBIIEHHS
[ToBTOpenue, o6o6meHue. Pabora ¢
102 TekctamMu 1no Teme "KBaHToBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB IIO 102 7

[TPOI'PAMME



https://m.edsoo.ru/ff0c3044




6. [IpoBepsiemble TPeOOBaHUS K Pe3yabTAaTaM OCBOEHNsI OCHOBHOM

o0pa3oBaTeJbHON MPOrpaMMBbI

7 KIIACC

Kon
NPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl OCBOEHHUS OCHOBHOM
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

11

HCII0JI30BAaTh H3YUCHHBIC ITIOHATUA

1.2

pas3iinyaTth ABJIICHHUA IIO OIMMCAHUIO UX XapaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOC SABJICHUC

13

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3UYECKUX SIBJICHUN B
OKpY’KaloIleM MHUpE, B TOM YnCiIe (PU3HMUECKUe SIBICHUS B IPUPOJIE,
IIPU 3TOM II€PEBOIUTH IPAKTUUYECKYIO 3ajjauy B y4eOHYI0, BBIICISATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBJICHUM

14

OIMCBIBaTh M3Y4YECHHBbIE CBOWCTBA Tel W (PU3UUECKUE SIBIICHMUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, IPU ONUCAHUU IPABUIBHO
TpPaKTOBaTh (PU3UYECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, HX
0o0O3HaUeHUsT M eIUHHUIBI (U3NYECKUX BEJIWYMH, HAXOAMUTh
(opMyIibl, CBS3BIBAIOIIME JIaHHYIO (U3MYECKYIO BEJIMYHMHY C
JPYTUMH BEeIMYMHAMU, CTPOUTH IPa)KU U3YyUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BETMIMH

15

XapaKTepu30BaTh CBOMCTBA Tel, (pU3NUeCKHe SBIECHUS U MPOLIECCHI,
HCIOJIb3ysl WM3YYEHHBIC 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa M 3alUChIBATh €r0 MaTeMaTHUYeCKOe

BBIPAXXCHUC

1.6

OOBSICHATH (PU3UUECKUE SBJICHMS, MPOLIECCH U CBOWCTBA TEJN, B TOM
YyuCclie M B KOHTEKCTE CHUTyaludl IpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBISTh NPUYUHHO-CIIECJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
W3YYECHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUM, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTH




1.7

pemarb pacu€THbie 3a1a4u B 1 — 2 A€HCTBUS, UCIIOIB3Ys 3aKOHBI U
(dbopMyIbl, CcBsi3pIBatonMe (DU3MYECKHE BEIWYMHBI HA OCHOBE
aHaJl3a  yCIIOBUSL 3aJauyd  3alMChIBaTh KpaTKoe yCIIOBHE,
MOJICTABIATh (PU3UUECKUE BETUYMHBI B (DOPMYJIBI U TPOBOJHTH
pacuérel, HAXOAWUTHb CIPABOYHBIC JaHHbIE, HEOOXOAUMBIE I
pelicHuA 3ajaad, OLICHUBATh PCATMCTUIHOCTD HOHy‘ICHHOfI

(bu3MUYeCcKOil BeTUYHHbI

18

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(U3NYECKUX METOJOB, B OIMCAHUU MCCJICIOBAHUS BBIJICIATH
MpoBepsieMOe  MpeNroyiokeHue  (TUmoTesy),  paszaudatb U
WHTEPIPETHPOBATh MOJTYYECHHBIA pE3yJbTaT, HAXOIUTh OIIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BBIBOABI 11O €TI0 PE3YyJIbTaTaM

1.9

MPOBOJIUTH OMBITHl 10 HAOIIOJICHUIO (DU3MYCCKUX SBJICHUN WM
(du3nUecKux  CBOWMCTB  Tel:  (OPMYIHMPOBATH  IPOBEPSIEMbIC
MPEIIOJI0KECHUs, COOUpaTh YCTAHOBKY W3  IPEIJIONKCHHOTO

000pyI0BaHUs, 3aITUCHIBATH X0/ OTIBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE U3MEPEHHS C UCIIOIH30BAHUEM aHAJIOTOBBIX U
M (POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS IPUOOPOB C YUETOM

3aJlaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHU

111

MPOBOJIUTh HMCCIEOBAHWE 3aBUCHMOCTH OJHOW  (DU3NYECKOMH
BEJIMYHUHBI OT JAPYroMl C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMU Y4eOHOI'O HCCIeIOBaHUsA, coOUpaTh
YCTAaHOBKY M BBINOJHATh H3MEPEHHUs, CIeAys MpPEeaIoKEHHOMY
I1aHy, (UKCHpPOBaTh pPE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(u3MYECKUX BEJIMYUH B BUJIE IPEJIOKEHHBIX TaOIUIl U TpadUKOB,

ACJIaTh BbIBOABI 11O PE3YyJIbTaTaM UCCICIOBAHUA

112

IpOBOAUTL KOCBCHHBIC HW3MCPCHUA (1)I/I3I/IIIGCKI/IX BCJIMYHH, CJICOYA
npennomeHHoﬁ WHCTPYKIUH: TIpU  BBIIOJHCHUU HSMepeHHﬁ
C06I/IpaTI> OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHUC

HCKOMOM BEJIMYMHEI

1.13

coOyoaTh MpaBWila TEXHUKHM O€30macHOCTH MpH  pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTh MPUHIUIBI  JIEUCTBUS MPUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaTh MPHUHIUIIBI JIEHUCTBHUS HM3YyYECHHBIX

HpI/I60pOB N TCXHHUYCCKHX YCTPOﬁCTB C IIOMOIIBIO HMX OIIMCaHMu,




UCHOJb3yd 3HAHUS O CBOWCTBAaX (DM3MYECKUX SBJICHUH U

HE0O0X0ouMBbIe (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJIUTh TpPHUMEPHl (HAXOAUTh HMHQPOPMAIMIO O MPUMEPaXx)
NPaKTUYECKOTO  HCIOJIB30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU i1 oOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 37I0POBbSI U COONIOJCHUS HOPM 3KOJOTHUYECKOTO

TOBEJICHUS B OKPYXKAIOIIEH cperie

1.16

OCYIIECTBIISATH 0TOOP UCTOUHUKOB MH(POpPMALUU B ceTH VIHTEepHET B
COOTBETCTBUHM C 33/IaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM U MyTEM CPaBHEHHUS PA3IMYHBIX MCTOYHHUKOB
BBIJICIATh MH(OPMALIUIO, KOTOpast SBISETCS MPOTUBOPEUUBON MM

MOXET OBITh HEIOCTOBEPHOM

1.17

HCIIOJIBb30BaTh pu BBIITOJIHCHUH yueOHBIX 3a/IaHAN
Hay4YHONOIYJISIPHYIO  JIUTEpaTypy (HU3NYECKOTO  COJCpXKaHHUS,
CIpaBOYHBIE MaTEpHUANIbl, pecypcbl ceth VHTepHeT, BIiaIeTh
IpuéMaMU  KOHCIIEKTUPDOBAHUSA  TEKCTA, npeoOpa3oBaHus

nH(OPMAIINY U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC U YCTHBIC COOOIICHHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHPOpMaAIuu (HU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJIUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3ysibTaTaX MPOCKTOB WM YYEeOHBIX WCCIICOBAHHMA, TIPH ITOM
IPaMOTHO HCIIONb30BaTh W3YUYCHHBIN MOHATUHHBINA ammapar Kypca

(U3HKH, COTTPOBOXKAATH BHICTYIJIEHUE ITPE3EHTALIUEH

1.19

IpU  BBINOJIHEHWHM  y4E€OHBIX TPOEKTOB U  HUCCIIEJOBaHMM
pacripeienaTh O0SI3aHHOCTH B TPYIIe B COOTBETCTBUM C
IIOCTAaBIICHHBIMM 3aJadaMHM, CJICOUTH 3a BEIIIOJHCHUEM IIJIaHa
IefcTBUI, aJeKBaTHO OIIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeSITeIbHOCTD TPyIIIbI, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aMMOJICICTBUE, YUUTHIBAsI MHEHHE OKPYXKAIOIIUX

8 KJIACC




Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble mpeaMeTHbIE Pe3yJbTAThI OCBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BAaTh ITOHATHA

1.2

pasiindaTth ABJICHUSA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIbITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOC SIBJICHHUEC

13

pacrio3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3UUYECKUX SIBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4uciIe (pU3HNUecKue SIBJICHUS B IPUPOJIE,
IIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B yU4E€OHYIO, BBIJICIISTh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3MUYECKHX SBICHUI

14

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBIICHHUS,
UCHONb3ysd (U3MYECKHE BEIMYMHBI, IPU ONHUCAHUMU IPABUIBHO
TPaKTOBaTh  (U3UYECKUH  CMBICT  HUCIOJNB3YEMBIX  BEJIWYHH,
0o0O3HaUeHUsT M eIUHHUIBI (U3NYECKUX BEIMYMH, HAXOAMUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (PU3MYECKYIO BEIHUUHY C
JPYTUMH BEJIMYMHAMU, CTPOUTH IPa)KU U3YyUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEITMYUH

15

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SBICHUS M MPOIIECCHI,
WCIOJIb3ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa M 3alUCBhIBAaTh €r0 MaTeMAaTHYECKOE

BBIPAXXCHUC

1.6

OOBSCHATH (PU3MUECKHE MPOIIECCHl M CBOMCTBA T€J, B TOM UUCIIE U B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPHUCHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH IPHUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 joruyeckux MIaroB ¢ momomeo 1 — 2 W3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBJ'IeHHfI, (I)I/I3I/I‘leCKI/IX 3aKOHA WJIM 3aKOHOMCEPHOCTU

1.7

peuaTth pacyéTHble 3a7a4u B 2 — 3 I€UCTBUS, UCIIOJIb3Yys 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE
aHaliM3a YCJIOBHUs 3a/1a4M 3alMChIBATh KPAaTKOE YCIIOBHUE, BBIABIISATH
HEJIOCTAaTOK JAHHBIX JUISl PEIICHUs 3aJa4d, BHIOUPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC NJIsT €€ pelIeHUs, TPOBOAUTh PACUETH U
CpPaBHUBATH TOJYyYCHHOE 3HAYCHHE (PU3HMUYECKOW BEIMYUHBI C

HU3BCCTHBIMHU JaHHBIMH

18

pacrno3HaBaTh MpPoOJEMBbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU

(bmnqecxnx MCTOIOB, HCIIOJB3YyA  ONHWCAHUC  HCCICIOBAHUA,




BBIACIATHE IPOBEPACMOC IPEAIIOIONKECHUE, OICHUBATE ITPABUJIBHOCTD

MOPSIIKA MPOBEICHUS UCCIICIOBAHMUSI, IETaTh BBIBOIBI

1.9

MPOBOJIUTH OMBITHl 1O HAOMIONCHHUIO (DU3MYECKUX SIBICHUN WM
¢usznueckux  CBOWCTB Teln:  (GOpPMYyIHMpOBATH  IPOBEPSiEMbIC
NPENOI0KEeHUsI, COOUpaTh YCTAaHOBKY W3  MPEAJIOKEHHOTO

O60py,[[0BaHI/I$[, OIMKMCBIBATH XO/J OIIbITA U (bOpMy.]'II/IpOBaTB BBIBO/JbI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HMCIIOJIB30BAHHMEM aHAJIOI'OBBIX
npuOOpoB M JNaTYMKOB (U3UYECKUX BEJIMYMH, CPABHHUBATDH
pe3ynbTaThl  M3MEpPeHH ¢ y4€TOM 3aJaHHOW  abCONIIOTHOMN

IIOrp€IIHOCTU

111

MPOBOAUTh HCCIEAOBAHHWE 3aBHUCHUMOCTH OJHOM  (Qu3ndecKon
BEJIMYMHBI OT JIPYTOW C MCIOJb30BAHUEM IMPSAMBIX H3MEPEHUM:
IUIAHUPOBATh HUCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBHIMOJIHATH
W3MEpEHUs, CJeaysd MPeAIOKCHHOMY IUIaHy, (DUKCHPOBAThH
PE3yNbTATHI MTOJIYYEHHOHN 3aBUCUMOCTHU B BUJIE TaOIHI U IpadUKOB,

ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM UCCICIOBAHUA

112

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT  (PU3MYECKUX  BETUYMH:
IUIAHUPOBaTh ~ W3MEpPEHUs,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJIeAys MPEIJI0KEHHOW WHCTPYKIMU, U BBIYUCIATH

3HAa4YCHUC BCIINYMHBI

1.13

coOyoaTh MpaBWila TEXHUKHM O€30MacHOCTH MpH  pabore ¢

1a00paTopHBIM 000pyIOBaHUEM

1.14

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS U3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA HX OINMCAHUSA, UCIOJb3YS
3HaHUSI O CBOMCTBaxX (DU3MYECKUX SIBJICHUH U HEOOXOIUMBIE

(I)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa U UBMCPUTCIILHBIC
HpI/I60pI>I 10 CX€MaM UM CXEMAaTUYHBIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUYICCKUX LIEIell C IocClIedoBaTeIbHBIM U Mnapauic]IbHbIM
COCIUHCHUEM DJJIEMCHTOB, pasjindasd YCJIIOBHBIC 0003HaUYCHHS

QJICMCHTOB 3JICKTPUYCCKUX nenei

1.16

NPUBOAMTH TpUMEphl (HAXOIUTh HHGOpPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO  HCIIOJIb30BaHUS  (PU3UYECKMX  3HAHUW B
MOBCEJTHEBHON JKM3HU JUIsL oOecrieyeHus: Oe30MacHOCTH TpH

oOpameHun ¢ mnpuOOpaMu ¥ TEXHUYECKUMH YCTPOWCTBAMH,




COXpaHEHHsI 37I0POBbS M COONIOJIEHUS] HOPM 3KOJOIMYECKOIrO

MOBEICHUS B OKPY>KaIOIIIEH cpesie

117

OCYIIECTBIISITh MOUCK HH(POpMauu (U3HYECKOTO CONEPKAHUS B
cetn VlHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUHN | ITyTEM CpaBHEHHUS
JIOTIOTHUTEIHHBIX MCTOYHUKOB BBIICIATh MH(DOpPMAILIHMIO, KOTOpas

SABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOJKET OBITh HC,Z[OCTOBGpHOfI

1.18

WCIIONb30BaTh MPHU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUl  HAay4dHO-
MOMYJISIPHYIO JINTEPATYpy (PU3UYECKOTO COAEp KaHMSI, CIIPABOYHBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BIaAeTh NPUEMAMH
KOHCIIEKTUPOBAHHUSA TEKCTa, IPeo0pa3oBaHus HHPOPMAIIHK U3 OJHOMN

3HaKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBCHHBIE NUCHMEHHBIE W  KpaTKHE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO IMPEICTABIATH
pe3yNbTaThl IPOEKTHOM MM UCCIIE0BATENLCKOM IEATEIBHOCTH, TIPH
9TOM TPaMOTHO HCIIOJIb30BaTh W3yYEHHBIM MOHATHIHBIA ammapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSGHTaHHeﬁ

1.20

TIPY BHIMIOJTHCHUH YYCOHBIX MPOCKTOB M UCCIICIOBAHUIA (PU3NICCKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBATHO OILICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aWUMOJICMCTBHE, TMPOSBIAS TOTOBHOCTH

paspemiaTh KOHQIMKTHI

9 KJIACC

Kon
NPOBEPSIEMOr0
pe3yJabTrara

IIpoBepsiemble nmpeaMeTHbIE Pe3yJIbTATbI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusi

11

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUA

1.2

Ppa3jiniaTh ABJICHUSA IO OIMMUCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC€ OIIBITOB, ACMOHCTPHUPYIOIUX JaHHOC (1)PI31/I‘—I€CKOG SBJICHHUEC

13

pacro3HaBaTb IMPOABICHHUEC HN3YUCHHBIX (bHSI/I‘-IeCKI/IX SIBJICHUH B

OKpYyKaromeM Mupe, B TOM 4UCJIC (I)I/I3I/IquKI/IC SIBJICHUS B IIPHUPO/JC,




MIPU 3TOM NIEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYI0, BBIICTISTD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) PU3UUECKUX SIBICHUN

14

OINMCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3UYECKUE SIBICHUS,
UCIONIB3YSl (pU3MUecKre BEIUYUHBL, MPH OIMHUCAHUU MPABUIBHO
TPaKTOBaThb  (U3MYECKUH  CMBICT  HUCIOJIB3YEMBIX  BEJIWYHH,
0003HAUYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUThH
(bopMysbl, CBS3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIHUYUHY C
JIPYTUMHU BEIMYUHAMU, CTPOUTH Ipa KU U3YUYE€HHBIX 3aBUCUMOCTEN

(U3HYECKUX BEITHYUH

15

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I‘-I€CKI/IG SABJICHHUA U MPOLECCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IPHU 3TOM J[JaBaTb CJIIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3allMChIBaTb €0 MaTCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSACHATH (PU3MUECKHE MPOIIECCHI ¥ CBOWCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISIBJISTH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
2 — 3 JOTUYECKHX IIAroB ¢ MOMOIIbIO 2 — 3 MU3yYEHHBIX CBOICTBa

(bu3NYeCKuX SBICHUH, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbIC 3aJaudl (OMMpPAOLIMEcs Ha cucTteMy u3 2 — 3
YpaBHEHHMIi), HCIONB3Ys] 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIINE
¢usnyeckue BENUYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 3a/laud
3alUCBhIBaTh KPAaTKOE YCIOBHME, BBIABIATh HENOCTAKOUIUE WIU
M30BITOYHBIE TAHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUIsl peUIeHus], MPOBOAUTh PAaCUYEThl U OLICHUBATh PEATMCTUYHOCTh

MOJIYUYCHHOTI'O 3HAYCHUA (I)I/I3I/I“IeCKOI\/’I BCIINYMHBI

1.8

pacnio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOXHO PCHIUTH IIPU IMOMOIIN
(1)I/ISI/I‘-ICCKI/IX MCTOOOB, UCITIOJIB3Ys OIMMCAHUC UCCIICA0BAHUA, BBIACIIATD
IpOBEPACMOC MPCAIOJIOKCHUC, OLUCHUBATL IPABUJIIBHOCTD MOPAAKA
MMPOBCACHUA HCCICAOBAaHWA, ACJIAaTh BBIBOAbLI, HWHTCPIIPETHPOBATH

PC3YyIIbTAaThI Ha6J'IIO,Z[CHI/II71 1 OIIBITOB

19

MPOBOJNUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUN WU
(hU3MUECKUX CBOMCTB TelNl: CAaMOCTOSTEIBHO COOUpaATh YCTAHOBKY U3
M30BITOYHOTO HA0Opa 000PYI0BaHMSI, OMTUCHIBATH XO/T OTBITA U €r0

pe3yabTaThl, GOpPMyIUPOBATH BBIBOIBI




1.10

MPOBOJIUTh TIPU HEOOXOJUMOCTH CEpUI0 MPSIMBIX HM3MEPCHHH,
OTIpesieTisisi CpeHee 3HAUYCHUE HM3MepsSeMOil BeIWYUHBI ((POKyCcHOE
paccTositHue COOMPArOIEH JIMH3BI), 0OOCHOBBIBATh BBIOOp cIloco0a

n3MepeHus (M3MEpPUTEIHLHOTO IPUOOpa)

111

MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (PH3UUECKUX BEIUYHH C
UCTIOJIB30BAHUEM IPSIMBIX U3MEPEHHI: TUIAaHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPM3MYECKHX BEIWYHMH B BHUJE TaONUIH

Fpa(l)I/IKOB, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHUA

112

MPOBOJANTh  KOCBEHHBIE  HW3MEpPEHHUS  (PU3NYECKUX  BEIHYHUH:
IUIAHUPOBATh ~ W3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBINOJHATh W3MEPEHUS, CJIEAYyd MPEAJIOKECHHOM
WHCTPYKLMHU, BBIYUCIATH 3HAYCHHE BEIUYMHBI U AHAIU3HPOBATH
MOJIyYEHHBIE PE3yJbTaThl C Y4E€TOM 3a/IaHHOW MOTPEIIHOCTH

HU3MEPEHUI

1.13

CO6.]'IIOI[8.TB InpaBujia TCXHUKH 0e3omacHOCTH Ipu pa60Te C

1a00paToOpHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHbIC MPU3HAKU M3YYEHHBIX (PU3NYECKUX MOEICH:
MaTepuajlbHas TOYKa, aOCOIIOTHO TBEPAOE TEJNO, TOYECUHBIN
HCTOYHHUK CBETa, Ty, TOHKas JIMH3a, INIAHETapHas MOJIeJIb aToMa,

HYKJIOHHag MOJI€JIb aTOMHOTI'O sAapa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUA, HCIIOIb3YS
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBICHUH U HEOOXOJUMbIE

(u3nyecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOIECCOB MPH PEIICHUN Y4eOHO-NPaKTUYECKUX
3aJa4, ONITUYECKHE CXEMBI [T IOCTPOEHUS U300paKEHUH B IIIOCKOM

3epKajie U COOMparoIei JTnH3e

1.17

MPUBOJUTE TPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCEIHEBHOM JKM3HU sl oOecriedeHus: 0e30MacHOCTH Mpu

O6paH_IeHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMH yCTpOfICTBElMH,




COXpaHEHHsI 37I0POBbS M COONIOJIEHUS] HOPM 3KOJOIMYECKOIrO

MOBEICHUS B OKPY>KaloIIeH cpesie

1.18

OCYIIECTBIISITh MOUCK HH(POpMauu (U3HYECKOTO CONEPKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (DOPMYIHPYsI TOUCKOBBIN 3aMpocC,
HaXOMUTh IYTH OMNPEACICHUS JTOCTOBEPHOCTH  IOJTYYCHHOUN
nHpOpPMAIIMK HAa OCHOBE UMECIOIIUXCS 3HAHUW M JIOTIOJHUTEILHBIX

HCTOYHHUKOB

1.19

WCIIONBb30BaTh MPHU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUl  HAay4dHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UYECKOTO COAEp KaHMsI, CIIPABOYHBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BIaAETh NPUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTA, IPeo0pa30oBaHus HHPOPMAIIHK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE WH(POpPMAIMU U3 HECKOJBKUX HCTOYHUKOB (HU3HUECKOTO
CoJiepKaHusl, MyOJIIMYHO MPEJICTABIATh PE3YIbTaThl IPOESKTHON WU
WCCIEAOBATEIIbCKON  NESITeNIbHOCTH, TMpPH  3TOM  TI'PAMOTHO
WCIIONIb30BaTh M3y4YCHHBIM TOHATUHHBIA ammapaT H3y4aeMoro
paznena GU3NKKA U COMPOBOXKJIATH BBICTYIUICHUE MPE3CHTAINEH C

y‘IéTOM 0COOEHHOCTEH AyAUTOPUH CBEPCTHUKOB

121

IIPH BBIMOJIHEHUN YY€OHBIX MPOEKTOB M MCCIEAOBaHUN (PU3NUECKUX
MIPOLIECCOB paclpeesaTh 003aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JNEUCTBUA W  KOPPEKTHPOBaTh €ro, AaJeKBaTHO OLICHUBAThH
COOCTBEHHBI BKJaJ B JCATENbHOCTh TPYIIBI, BBICTPANBATH
KOMMYHUKATUBHOE  B3aWUMOJICMCTBHE, TPOSBIAS TOTOBHOCTH

paspemiats KOH(PIUKTHI




7. IIpoBepsieMble 3JIeMEHTBI COACPKAHUSA

7 KJIACC

Kon
pasaena

Kon
3J1eMEHTA

IIpoBepsiemble 3JIEeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXKAIOIIETO MUPA

11

®u3uka — Hayka O Hpupoje. SBiIeHHS NPHUPOJIBL.
dusnyeckue SBICHUS: MEXaHWYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUC, MAI'HUTHBLIC, CBETOBBIC, 3BYKOBBIC

12

Ousznueckue BeMUYUHBL. V3mepeHune QusmuecKux
BenmnunH. ®Dusnmdeckue npubopel. [lorpemHocth

n3MepeHnil. MexxiyHapoiHasi CUCTeMa €UHULL

13

EcTtecTBeHHOHAy4YHBI METO[| MO3HAHUA: HAOIIOIEHHE,
IIOCTaHOBKA HAYYHOI'O BOIIPOCA, BBIABUKEHUE TUIIOTE3,
HKCIIEPUMEHT 110 IPOBEpKE THUIOTE3, OObICHEHUE

Ha6J'IIO,I[aeMOF O ABJICHUA

14

Onucanue (I)I/I3I/I"ICCKI/IX SIBIICHUH C IIOMOIIBIO MOAEIEH

15

[IpakTuyeckue paboThI:

HHPartH#l13mepeHre pacCTOSTHHIM.
#H#HPar##13Meperre o0bEMa KUIKOCTH U TBEPJOTO
Tena.

#H##Par###Onpenenenne pa3MepoB MaJIbIX TeEIL.
H#HPar#H#113Mepenre  Temreparypbl IIpY  IIOMOILU

KUAKOCTHOI'O TCPMOMETPA U AATYHNKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

2.1

#H#HParf##CTpoeHNE BEILECTBA: aTOMBI U MOJIEKYJIBI,
ux pasMepbl. OMBITHI, JOKa3bIBAIOIIME JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H#PartHHt ]I piokenne  yactun — BemiecTBa.  CBS3b

CKOpOCTH JABHIKCHUA HacTHI[ C TeMnepaTypoﬁ .




bpoynoBckoe nBuxenue, quddysus

2.3

B3aI/IMOl[€I>'ICTBPIe HJaCTULl BCHICCTBA: MNPHUTSIXKCHUC U

OTTaJIKUBAaHUC

24

HH#Par##H ArperaTHblie COCTOSIHUS BEIIECTBA:
CTPOCHHE rasos, JKHIKOCTEN H TBEPBIX
(KkpucTauIMyecKkux) Tel.  B3auMocBsizb  Mexnay
CBOMCTBAaMHM BEIISCTB B pPa3HBIX arperaTHbIX

COCTOSHUAX U UX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

2.6

[TpakTuyeckue pabOTHL:

Hi#HPar###OLeHKa 1uaMeTpa aToMa METOZ0OM PsAJI0B (C
UcIonb30BaHueM (pororpadmii).

HH#HPar##H#OnpITBL 1O HAOMIONGHUIO  TEIIOBOTO
pacIIMpeHus ra3os.

HHHParf##ONBITEl 10 OOHApYXKEHUIO JAEWCTBUS CHII

MOJICKYJIAPHOTO IPUTAKCHUA

JIBIDKEHME U B3AMMOIEMCTBHUE TEJI

31 MexaHnnueckoe JIBUOKEHUE. PaBHomepHOE 51
' HEpaBHOMEPHOE JBHKEHUE
##HPar###Cxopocte.  CpenHsii ~ CKOpPOCTb  IIpU
3.2 HEPAaBHOMEPHOM [BMKEHUH. Pacuér mytu m BpeMeHH
JBUOKEHUS
SIBnenne mHepunu. 3akoH MHepUUU. B3zaumopeiicteue
3.3 TeJ KaK IPUYNHA U3MEHEHMSI CKOPOCTH IBUKEHUS TEIL.
Macca kak Mepa UHEpPTHOCTH Teja
34 ##Par#H##InoTHocTh BemecTBa. CBsI3b IJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €iHHIIE 00BbEMA BEllecTBa
3.5 Cuna Kak XapakTepHUCTUKA B3aUMOIECHCTBHUS TEI
36 Cwita ynpyroctu n 3akoH ['yka. M3mepeHue cuibl ¢
' MIOMOIIbIO TUHAMOMETpA
37 H#HPar#Ht#SIBnenue TaroreHus U cuia Tsbkectu. Cuia

TSKECTH Ha Ipyrux 1uiaHerax. Bec tena. HeBecomocth




3.8

Cuna tpenusi. TpeHue CKOJBKEHUS U TPEHUE MOKOS.

Tpenue B Ipupoe U TEXHUKE

3.9

H#H#Par#H##Cli0)KeHHe CWI, HalpaBJIEHHBIX 110 OJHOM

npsMoii. PaBHoaelcTByOIIAs CHIT

3.10

[IpakTuyeckue paboThI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JABM)KEHHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMOOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXKEHHA Opycka WIM IIapuka 110
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIOro  Tema.  OmbITBL,  JEMOHCTpPHUpYOIINE
3aBHCUMOCTh pacTsKeHus (aegopmaiuu) npy>KUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCUMOCTb CUJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COIIpUKACAIOITUXCA HOBCpXHOCTCﬁ

3.11

duznyeckue IBICHUS B IMpHUPOAC: IPUMCPHI IBHMKCHUA C
Pa3JIMYHbIMH CKOPOCTSAMU B JKHBOH M HE)KUBOM IIpUpoOac,

IIef/'ICTBI/Ie CWJIBI TPCHHUA B IPUPOJAC U TCXHUKE

3.12

TexHuueckue YCTpOI‘/'ICTBaZ JUHAMOMCETD, ITOAIIHUITHUKA

JABJIEHUE T

BEP/BIX TEJ, )KUIKOCTEI 1 TA30B
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Hasnenue TtBEpAoro tena. CrnocoObl YMEHBLIECHUS U

YBCIIMUCHUA JaBJICHUA

4.2

JlaBnenne Tra3za. 3aBUCMMOCTH JaBJIEHUS Ta3za oOT

00BEMa, Temreparypbl

4.3

Hepez[aqa JaBJICHUA TBép,Z[BIMI/I TCJIaMU, ) KUIKOCTAMHU U

razamu. 3akoH Ilackans. ITHeBMaTHUEeCKHE MAIITUHEI

44

3aBUCHUMOCThH JaBJICHUS JKHUJIKOCTH  OT l"J'Iy6I/IHI>I.
I'mapocraTnueckuii napaziokc. CooOmatommecs

COCYyIHhI. FI/II[paBJ'II/I"IeCKI/Ie MCXAaHHU3MbI

4.5

AtMocdepa 3eminm u  aTMOc(epHOE J1aBlICHUE.
[TpyyuHBI CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3eMIIH. OnbIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOTO JABIEHHUS OT BBICOTHI HAJ YPOBHEM

Mopst




4.6

N3mepenne armocheproro masnenus. [IpuGopsr mis

U3MEpEHHs aTMOC(EPHOTO JaBIICHUS

4.7

JlelicTBUE KHUJIKOCTH W ra3a Ha MOTPYXKEHHOE B HHUX
Teno. BrlTankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena

4.8

[naBanue Ten. BoznyxornaBanue

49

[IpakTuyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Telda B BOJE OT
00béMa NOrpyXKEHHOW B JKUIKOCTb YaCTU Tela.
OnpeneneHre BBITAIKUMBAIOIIECH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpyXkEéHHoe B KUAKOCTh. IIpoBepka
HE3aBHCHMOCTH BBITAIKUBAIOLIEH CUIIBI, IEHCTBYIOIIEH
Ha TeJO0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKHUBAIOIIEH
CHUIBI, ICUCTBYIOLIECH Ha TEJIO B KHUIKOCTH, OT 00BEMaA
HOTPYXEHHON B JKUJKOCTb 4aCTHU TEJa U OT IJIOTHOCTU
xkuakoctu.  KoHcTpympoBanue — apeomerpa WM
KOHCTPYMPOBAaHUE JIOAKM U  OIpeAeneHue e

rPy30II0ABEMHOCTH

4.10

Ousnueckue  SBIEHUS B TOPUPOAE:  BIUSHUE
atMoc(pepHOTO  JaBJICHHS HA JKUBOM  OpPraHU3M,

TJIaBaHUE PHIO

411

TexHuueckue ycTpoilcTBa: COOOMIAIOIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHM IIpecc,
MaHOMETp, OapoOMeTp, BHICOTOMED, MOPIIHEBON HACOC,

apeomeTp

PABOTA, MOIIIHOCTDB, DHEPT 1A

5.1 Mexanunueckas paborta
5.2 MexaHnueckasi MOIIHOCTb
53 IIpocTeie MexaHW3MBI: pblUar, OJOK, HAaKJIOHHAs
' riockocTh. [IpaBuio paBHOBeCHUs pplyara
5.4 [IpumeHeHMe npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onotoe  mpaBuio»  MexaHuku. Koaddunuenrt
5.5 MOJE3HOro  JeWcTBUA ~ MexaHu3MmoB.  IIpocteie

MCXAaHU3MBI B 6LITy U TCXHUKE




5.6

[TorenimanbHast 3HEPrum Teja, MOJHITOrO HaJ 3eMIIEN

o.7

Kunernueckas sHeprus

5.8

[Tonnas MexaHuueckast SHeprus. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHUYEeCKOMH SHEPIrun

5.9

[IpakTuueckue paboOThI:

###Par###Onpenenenre pabOThl CHUJIIBI TPEHHS MPH
pPaBHOMEpPHOM JBI)KEHHUU Te€jJa IO TOPU30HTAIbHOU
noBepxHoctu. lccnenoBanue ycioBuil paBHOBECHUs
ppaara. M3mepenune KIIJ[ HaKIOHHOM IIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXAHUYECKOM SHEPTUuu

5.10

du3nyeckue SBICHUS B npupoac: pblHaru B TCIC

YCJIOBCKA

5.11

Texuuueckue YCTpOﬁCTBaI pblyar, HO,Z[BI/I)KHHﬁ n
HCHOI[BI/I)KHHﬁ 6.]'IOKI/I, HAaKJIOHHAs INIOCKOCTD, ITPOCTHIC

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pa3nena

Kon
JJIeMEHTAa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOM
TEOpUU CTpPOEHHUs BemiecTBa. Macca U pa3Mepbl
MoJieKyl. OnbITbl, TOATBEPKJAIOUIME OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.]'IHpHOKHHGTH‘IGCKOfI TCOpUUn

6.2

Mogenu  TBEpIOro, JKUAKOTO UM Ta3000pa3zHOro
cocrosiHuM BeuecTBa. Kpucrannuueckue u amopdHbie

TCIIa

6.3

OObsicHEHHE CBOMCTB ra3oB, KHUJIKOCTEN U TBEPIBIX TEI
Ha OCHOBE IIOJIOXKEHUN MOJIEKYIIPHOKHHETHUECKOU

TEOPHUH

6.4

CmaunBaHUe U KallWJIJIAPHBIC SABJICHUA

6.5

TenoBoe pacmmpeHue u cxxaTiue




Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTHIO

o8 TEIUIOBOTO IBUYKEHUS YaCTHIL
Bnytpennsis SHEPIHUsl. Crioco0b1 W3MEHEHUS
6.7 BHYTPEHHEH SHEpruu: TEIuloNepesaya U COBEPILEHUE
paboThI
58 Buzpl Tennonepenaun: TemIonpoBOJHOCTh, KOHBEKIIKS,
' U3Iy4eHHe
KonnuecTtBo  Temnorel.  YaenpHas — TEIIOEMKOCTb
6.9
BEIIIECTBA
TernmooOMeH W TEmJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIJIOBOro OajiaHca
611 [InaBnenne U  OTBEpAEBAaHHE  KPUCTALIMUECKUX
. BEIIECTB. Y 1ebHas TEIJI0Ta [IaBICHUS
[TapooOpazoBanne u  KoHzaeHcauusa. Vcmapenue.
6.12 Kunenne. VYnenbHas Temiota napooOpa3oBaHUS.
. 3aBHCHMOCTB TEMIIEPATYPhI KHTIICHUS OT aTMOC(EepHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3yxa
6.14 DOHeprus TOIINBA. Y AeNbHAs TEIJI0Ta CTOPaHUs
[Ipunuuner pabotel TerioBbix —asurateneit  KIIJ
6.15 TETJIOBOTO JIBUTaTes. TernoBsle IBUTaTeNn U 3alluTa
OKPY>KaroIlEel Cpe/ibl
3aKOH COXpaHEHUS M TMPEBpAIICHUs DHEPIUU B
6.16
TEIUIOBBIX IIpoIeccax
[TpakTrueckue paboThI:
HH#HPar###0ONBITEl 0 OOHAPYKEHUIO NEHCTBUS CHUI
MOJIEKYJISIPHOTO IPUTSKEHHUSL.
6.17 HHPar###ONBITBI  TIO0  BBIPALMBAHUIO  KPUCTAJUIOB

MTOBapEHHOM COM WJIH caxapa.
HHPar#H#ONBITEL 10 HAOMIOAEHHIO  TEIJIOBOrO

pacuIMpeHus ra3oB, KUAKOCTEN U TBEPBIX Tell.




#H##Par###OnpeienieHre TaBICHHUS BO3IyXa B OaJTOHE
HITPUIIA.

HH#HPar###ONBITB, TEMOHCTPUPYIOLINE 3aBUCHUMOCTD
JABJICHHS BO3AyXa OT €ro o0hEMa U HarpeBaHUS WU
OXJIKICHUSL.

HiHPar### IpoBepka TUIIOTE3bI JTUHEHHOU
3aBUCUMOCTH  JJIMHBI ~ CTOJOMKA  JKMIKOCTH B
TEPMOMETPHUYECKOHN TPYyOKE OT TEMITEPATYPHI.
#H#Par#H#Habmonenne  U3MEHEHUS ~ BHYTpPEHHEU
SHEPruM Teja B Pe3yabTaTe TEIUIONEPEIayd U PaOOThI
BHEIIHHUX CHIL

#i##Par###lccnenoBanue sSBICHUS TEIUIOOOMEHA IIPH
CMEITUBAHUH XOJIOAHOU U TOPSIYCH BOJIBI.
HHHPar###OnpeneneHue KOJIMYECTBA TEIJIOTEI,
MOJIyYUEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThiM
METATUIECKUM ITHITHHIPOM.

HHParf##OnpeneneHue  yIaenbHOM — TEIUIOEMKOCTH
BEILIECTBA.

#HiHPar###lccnenoBanue nmpouecca UCTIapeHusl.
#HHPar###Onpenenenrie  OTHOCUTEIIBHON BIIAKHOCTH
BO3/yXa.

HH#HPar#H#Onpenenenue yIEIbHON TETUIOTHI

IIJ1aBJICHHA JIbAA.

6.18

dusnueckue SBICHHUS B TNPUPOAE: TOBEPXHOCTHOE
HATSOKCHUC W KAlIWJUIAPHBIC ABJICHUA B IPHPOJL,
KpUCTalUIbl B mpupoae, wm3nydenne  ComHia,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl; 00pa3oBaHuE

pOCHI, TYMaHa, WHesl, CHeTa.

6.19

TexHuueckne yCTpOWCTBA: KamWUIIPhl, IMPUMEPHI
MCII0JIb30BaHUs KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHa,

ABUTAaTCJ]Ib BHYTPCHHET'O CrOPaHUA.




OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHWA

7.1 Onexrpusanus tei. [IBa pona dJIEKTPUYECKUX 3apsI0B
BsaumopeiictBue 3apskeHHbIX Tenl. 3akoH KyioHa
7.2 (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBHS 3apsHKEHHBIX Tell
OT BEJINYMHBI 3apsIJIOB U PACCTOSTHUS MEXTy TeJIaMHU)
DnexTpudeckoe ToJIE. Hanpsx€HHocTh
7.3 neKkTpuueckoro  nosi.  IlpuHnmn — cyneprosunuu
NEKTPUYECKUX TT0JIEH (HAa KAUECTBEHHOM YPOBHE)
Hocurenu nsnekTpudeckux 3apsaoB. DJIEMEHTapHbII
14 anekTpudeckuit 3apsaa. Ctpoenue atoma. [IpoBogHuKM
U AUBJIEKTPUKU
7.5 3aKOH COXPaHEHHUs IEKTPUUECKOrO 3apsiia
26 ONeKTpu4eckuid  TOK.  YCIOBHUSA  CYLIECTBOBaHMUS
' NEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOTO TOKa
HencrBus JIIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKHH TOK B
KHUJKOCTAX U ra3ax
. Onektpuueckas uenb. Cuna Toka. DIEKTpUYECKOE
' HanpsHKEHNE
29 CormpoTuieHne MPOBOJIHHKA. VY nenvHoe
' COIIPOTHBIIEHUE BELIECTBA
7.10 3akon Oma Jij1s1 yyacTka 1ernu
[locnenoBarenbHOE W NAPAIENIBHOE  COCIUHEHHE
7.11
MIPOBOJIHUKOB
PabGoTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DJeKTpUYecKrue Lenu U MOTPEeOUTETH HIEKTPHUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
ITocTostHHBIE MarHUTHL. B3anmoielicTBUE MOCTOSHHBIX
7.14
MarHuToB
215 MaruutHoe none. MarauutHoe mosie 3emMild M €ro

3HAYCHUEC IJId )XKU3HU HAa 3emie




7.16

OnbiT Opcrena. MarHUTHOE TOJE BJIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/IC QJICKTPOMArHuTOB B TCXHHUKC

7.17

JleficTB€ MarHWTHOTO IOJISI Ha TPOBOJHUK C TOKOM.
DIIEeKTpOABUTATENb TOCTOSTHHOTO TOKA. Vcroap30Banme
AJIEKTPOJIBUTATENICH B TEXHHYECKUX YCTPOHWCTBAX U Ha

TpaHCIOpTe

7.18

Onbitel ®apanes.  SIBieHHE  AJIEKTPOMATHUTHOM

uHaykuuu. IIpasuno Jlenna

7.19

DneKkTporeHepaTop. Crioco0b1 MOJTy4YeHUs
DIIEKTPUYECKOW  DHEPruu.  DJIEKTPOCTAHLMK  Ha

BO300HOBISIEMBIX HCTOYHHKAX OHCPIur

7.20

[IpakTnueckue paboOThI:

OnbIThI 0 HAOTIOICHUIO AIEKTPU3ALIUY TEJ MHIYKIEeH
U TIPU COTIPUKOCHOBEHHUU.

HccenenoBanue NEUCTBUS IIEKTPUYECKOrO IMOJSA Ha
IPOBOJIHUKY U JUIJICKTPUKH.

COopka 1 npoBepka pabOThl IEKTPUUECKON LienH
IIOCTOSIHHOT'O TOKa.

W3mepenue u peryimpoBaHue CUIbl TOKA.

W3mepenue u perympoBaHne HANIPSKEHMUS.
HccnenoBanue 3aBHCHMOCTU CHJIBI TOKa, HAYILErO
4yepe3 pe3UCTop, OT CONPOTUBICHUS PE3UCTOpA U
HaIPsDKEHUS Ha PE3UCTOPE.

OnsITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTHBIICHUS MPOBOJHHUKA OT €ro
JUIMHBI, TIJIOLIAIM MTONEPEYHOro CeYeHUs U MaTepuaa.
IIpoBepka mpaBHia CIOKEHUS HANPSDKEHUH  IIpU
MIOCJIEZIOBATEIILHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuiia AJis CUIIBI TOKA MPH MapajieIbHOM
COeMHEHUN  pe3uctopoB. OmnpeneneHne  pabOThI
JJIEKTPUYECKOrO TOKA, MAYLIETO0 Yepe3 Pe3UCTOp.
OnpeneneHre  MOIIHOCTU — JIEKTPUUYECKOTO  TOKA,

BBIACIISAEMO Ha PE3UCTOPC. Hccnenopanue




3aBUCUMOCTH CHJIbI TOKA, UYILIETO Yepe3 JaMIIOUKY, OT
HanpspkeHus Ha Hel. Onpenenenue KIIJ1 HarpeBaTens.
UccnenoBanue MarHuTHOTO B3aMMOJICHCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAMHEHUH W
pasnenenuu. MccienoBanue 1elCTBUSA dJIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOLLINE 3aBUCUMOCTD CHJIBI
B3aUMOJICHCTBUS KATYIIKUA C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBjieHUsi Toka B Karymke. W3ydyenwue
JIEMCTBUSI MAarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM.
Konctpynpoanue u U3y4YEeHHE paboThI
3JIEKTPOJIBUTATEISI. H3mepenne KITJI
AJIEKTPOJIBUTaTEIbHOM  yCTaHOBKU.  OnbITBI 10
HCCIIEIOBAaHUIO SIBJICHUS AJIEKTPOMAarHUTHOM
WHIYKLIWW: WCCIIEJOBAaHUE HW3MEHEHUW 3HA4YeHUs U

HaIlpaBJICHUA HHAYKIUOHHOI'O TOKa

7.21

dusnueckue SBICHHUS B MPHPOJE: DICKTPHUCCKHE
SIBJICHU S B aTMOC(i)epe, SJICKTPHUYICCTBO JKHBBIX
OpraHW3MOB, MAarHUTHOE T10JI€ 3eMJIH, APEH( MOITIOCOB,
POJIb MATHUTHOTO TOJISA JISI )KU3HH Ha 3eMJIe, TOJISIpHOe

CHUAHUC

7.22

TexHu4eckne yCTpONCTBA: 3JIEKTPOCKOI, aMIEpMETD,
BOJIBTMETP, PEOCTAT, CYUETYUK NIEKTPHUIECKON DHEPIHH,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, HarpeBaTelbHbIE
AJIEKTPOTIPUOOPHI (mpumeps), AJIEKTPUYECKHE
IIPEAOXPAHUTENH, JIEKTPOMArHUT, JIEKTPOJBHUIaTEIb

MMOCTOAHHOI'O TOKA, rCHEPATOP NOCTOSAHHOT'O TOKA

9 KJIACC

Kon

paznena

Kon smemenTa

[TpoBepsiemMble 37IEMEHTBI COAEPIKAHUS




MEXAHUWYECKUE ABJIEHWA

Mexannyeckoe ABWXKEHUE. MarepuainbHas TOYKa.

5.1 Cucrema otcuéra
8.2 OTHOCHUTETBHOCTh MEXaHHUYECKOTO IBHYKEHHS
8.3 PaBHOMEpHOE NMPSAMOIMHEHHOE JBUKCHHE
#HiHPartH##HepaBHnomepHoe MPSIMOJIUHEITHOE
8.4 nBuxkeHue. CpeHsisi U MTHOBEHHAsi CKOPOCTb TeJa MU
HEPaBHOMEPHOM JIBUKEHUU
85 VYcekopenne.  PaBHOyCKOpeHHOE — IPSIMOJIMHEMHOE
' JIBIDKCHUE
8.6 HH#HPar###CBoOoaHOe nagenue. OnbiTel [Nanmes
HiHtPar###PaBHOMEpHOE NBM)KEHHE IO OKPYXHOCTH.
8.7 [lepuon u yacrorta oOparenus. Jluneitnas u yriosas
ckopocTH. LleHTpocTpeMuTeNnbHOE YCKOpEHHE
8.8 ITepBsiii 3akoH HproTOHA
8.9 Bropoti 3axon HeroTona
8.10 Tpertwnii 3akon HeroToHa
8.11 HHHPar#H##] [pruHINTT CYTIePITO3UITUH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ##HParf##Cuila TpeHUs: CUia TPEHUS CKOJIBKEHUS,
. CHJIa TPEHUS MOKOs, APYrHe BUABI TPEHUS
8.14 HH#HPar#H#Cuna  TSDKECTM W 3aKOH ~ BCEMHUPHOTO
' TATOTEHUS. Y CKOpPEHHE CBOOOHOTO MaICHHS
8.15 Ipwxenne mmaHer Bokpyr Comupma.  Ilepsas
' KOCMHUECKasi CKOpocTb. HeBecOMOCTb U neperpy3ku
PaBHOBecue  MaTepuasbHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPI0E TEINO
817 #HH#HPar###PaBHOBecue TBEPAOIO Tela € 3aKPEIUIEHHON
' OChI0 BpalieHusa. MoMeHT cuiibl. LIeHTp TsxecTn
8.18 Nmmynsc Tena. 3smenenne ummyibca. IMITynbsC crmsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #HH#HPar###PeakTHBHOE IBI)KEHUE
8.21 Mexanudeckas paboTa ¥ MOITHOCTh




8.22

Pabora cun Tsokectn, ympyroctr, TpeHHS. CBs3b

SHEPTUU U PAOOTHI

8.23

HOTCHL[I/IaHBHaSI OHCprusa  TCa, IIOJHATOIO  Hald

MOBEPXHOCTHIO 3eMIIn

8.24

[ToTeHuuanpHas SHEPTUs CKATON MPYKUHBI

8.25

H#HHPar##Kunernueckas  sHeprus.  Teopema o

KUHETHYSCKOU OHEPrun

8.26

#H##Par###3aKkoH cOXpaHEHUSI MEXaHUYECKOM YHEPTUU

8.27

[IpakTuyeckue paboTHI:

OmnpeneneHne cpeHel CKOPOCTH CKOJIBKEHHS OpycKa
WIA JBWKCHUS IIAapUKa MO HAKJIOHHOW IUIOCKOCTH.
Onpeznenenne yCKOpEHUs Tea Py PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKIIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM  JIBIDKCHHMHM  0€3  Ha4yaJbHOM
CKOPOCTH.

[IpoBepka TUNOTE3bI: €CIU MpPH PABHOYCKOPECHHOM
JBI)KCHUU 0€3 HaYaJIbHOW CKOPOCTU MYTH OTHOCSTCS
KaK ps HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJTBI TpEHUs
CKOJILKEHHS OT CHJIbI HOPMAaJIbHOTO  JIaBJIEHUSL.
Onpenenenne KOIPGUIIMEHTA TPEHUS CKOJIBKEHUSI.
Onpenenenue ECTKOCTH MpyXuHbL. OmpeneneHne
paboTHI CUJIBI TPEHHS MPH PABHOMEPHOM JIBH)KEHHH
TeJIa 110 TOPU30HTAIBHOM ToBepXHOCTH. Onpeienenue
paboThl CUJIBI YNPYrOCTH MpU MOJIBEME TIpy3a C
UCIIOJIb30BAHUEM  HETOJABIKHOTO U TTOJIBUYKHOTO

0JIOKOB

8.28

dusnueckue SIBICHUS B npupoac: MpUJIMBLI U OTJIIMBEIL,
JABMKCHUC INJIAHCT ConHeuyHoM CUCTCMBbI, pPCAKTUBHOC

JABVKCHUC )KUBBIX OPraHU3MOB

8.29

TexHu4yeckue yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUA, paCCTOSAHUSA U YCKOPCHU A, PAKCTHI

MEXAHUWYECKHUE KOJIEBAHUA 11 BOJIHBI




9.1

Komnebarensaoe JIIBUOKEHUE. OCHOBHEIE
XapaKTepUCTUKK  KOJICOAHW: TIEpUoja,  YacToTa,

aMILUTUTy 1

9.2

Marematruueckui U TNPYKUHHBIA  MAasTHHUKH.
[IpeBpamenne  SHepruw  Opud  KoJjeOaTeIbHOM

JIBUKECHUH

9.3

3aryxaromue kojeOaHus. BeIHyK/IeHHBIE KOeOaHusI.

Pe3onanc

9.4

Mexannueckue BosHBL. (CBOMCTBA MEXaHMYECKHX
BoiH. lIpomosnbHble M monepedHsle BOJHBL. JlMHA
BOJIHBI W CKOPOCTb €€  pacnpoCTpaHEHHUS.
MexaHnndecKkre BOJIHBI B TBEPAOM TeJIE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTh 1 BbICOTa 3BYyKa. OTpa)keHHE 3ByKa

9.6

Wudpa3Byk U ynbTpazByK

9.7

[IpakTuueckue paboOTHI:

OmnpeneneHue 4acToTbl W IepHOAA  KoJieOaHUit
MaTEMaTUYECKOTI0 MasiTHUKA.

OmnpeneneHue 4acToTbl U IepHOAa  KoJjieOaHUit
IPYXKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCHUMOCTH Iepuoja KosieOaHui
MOJIBEIEHHOT0 K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoAa KojeOaHW
IPYKUHHOTO MasTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  IlepHoja  KoiebaHui  Ipy3a,
MOJIBEILIEHHOTO K HUTH, OT MacChl rpy3a U KECTKOCTHU
Opy)XuHBL.  V3MepeHHe yCKOpeHHs CBOOOJHOTO

majicHus

9.8

dusnueckue sSBICHUS B npupoac: BOCIIPpHUATUC 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICCHUC, celicMUYecKue BOJIHBI,

IIYHaMH, 3XO

9.9

TexHu4eckue yCTpOMCTBa: 3XOJOT, HCIOJIb30BAHUE

yIABTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHbI




10.1 ONEeKTPOMarHuTHOE MoJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoja cBera. CKOpocTh CBeTa.
' BonnoBeie cBOliCcTBaA cBETa
[IpakTuyeckue paboTHI:
10.4 N3ydyeHne CBOMCTB DJJIEKTPOMAarHUTHBIX BOJH C
MTOMOIILI0 MOOUIIBHOTO TenedoHa
dusnueckue SBICHHUS B MPUPOJE: OUOIOTHYECKOE
10.5 JNEUCTBUE  BUAMMOTIO, yABTPapHUOIETOBOTO u
PEHTI€HOBCKOT'O M3JIy4eHU I
106 TexHnueckue yCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH Il COTOBOM CBSI3U
CBETOBBIE SBJIEHU A
11.1 JlyueBast Mozeinb cera. VIcTouHMKH cBETa
11.2 [IpsiMonuHEHOE pacIpOCTpaHEHUE CBETa
113 Otpaxxenue cBera. Ilmockoe 3epkano.  3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomnenue cBera. 3aKOH TNPEIOMIICHHUS CBeTa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JIunza. Xon nydeu B IMH3E
116 OnTnueckast cucrtema ¢oToanmnapara, MUKPOCKoIa U
1 . Teneckona
117 I'maz kak onrtuyeckas cucrema. bauzopykocTs u
' JTAITbHO30PKOCTh
118 Paznoxxenue Oenoro csera B criekTp. OnbiTel HploTOHA.
. CrnoxeHue crieKTpaIbHbIX IIBETOB. Jlucnepcus cBeTa
[IpakTnueckue paboOThI:
#H#Par###lccnenoBanne 3aBUCUMOCTH yria
11.9 OTpa)KEHHsI CBETOBOTO JIyya OT yrijia MaJeHusl.
HHHPar###l13yueHne  XapakTepUCTUK — HM300paKeHUs
npeaMeTa B INIOCKOM 3epKajie.




#HHHPar###ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMIICHUSI CBETOBOTO JIyd4a OT yrja MajaeHus Ha
TPaHMIIC «BO3YX — CTEKIION.

#iPar#Ht# lonydenne W300paXeHWd C  MTOMOIIBIO
COOMpAaroNIeii JIMH3HI.

#iHPar#H##OnpeneneHne (GOKyCHOrOo paccTOSHUS U
OINITUYECKOH CHJIBI COOMPAFOIIICH JTUH3BI.
##HPar#H#H#ONBITEL TIO PA3JIOKCHUIO OEJIOr0 CBETAa B
CIICKTD.

H#H#Par###ONBITH 110 BOCIPUATUIO I[BETA IPEIMETOB

IpY UX HAOJIOJCHNUH Yepe3 [IBETOBbIC (PUIIBTPHI

dusznyueckue IBICHUS B npupoac: 3aTMCHHUA COHHHa u

11.10 JlyHbl, 11BeTa Tel, ONTUYECKUE SIBICHUS B aTMochepe
(uBet HEOA, pedpakus, pagyra, MUPax)
1111 TexHuueckue YCTpOIiCTBa: OUKH, MIEPUCKOIIL,
' doToanmnapar, ONTHUYECKHE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 OmnswiTel Pesepdopna u manerapHas MOAeNb aToMa.
. Mogaens atoma bopa
192 Hcnyckanue u noriomieHue cBera aroMoM. KBaHTBI.
' JInnelyaTeie CIEKTPBI
12.3 PagunoaktuBHOCTH. Anb(a, 6eTa- U raMMa-u3IydeHHs
194 Crpoenune aromHoro szapa. HykinonHas Mojens
' aTOMHOTO sipa. M30Tonsl
PanuoaktuBHbie peBpaiuenus. [lepuoa nomypacnaga
12 12.5
ATOMHBIX SI/IEP
126 SnepHble peakiny. 3aKOHBI COXPaHEHMsI 3apSAA0BOT0 U
' MacCcOBOI'0 YHCEI
DOHeprusi CBA3M aTOMHBIX sijep. CBs3b Macchl M
12.7
SHEpruu
198 Peakuunm cuHTe3a u geneHus saaep. McrouHuku
' sHeprun CosHIa U 3BE311
129 Snepnas oHepreruka. /[leficTBHE paaMOAKTHUBHBIX

HSJIy‘{eHI/Iﬁ Ha JKUBBIC OPraHU3MbI




12.10

[IpakTrueckue pabOTHI:

HaGmronenre CrjlomHbIX W JIMHEHYAThIX CIIEKTPOB
W3ITyYEHUSI.

HccnenoBanue TpeKoB: M3MEPEHUE SHEPTUU YACTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTrpadusiM).

N3mepenue paanoakTuBHOTO oHA

12.11

@usnyecKue SBICHUS B IPUPOAE: ECTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
PaOUOAKTUBHOE W3JIy4€HUE INPUPOJHBIX MHUHEPAJIOB,
JEICTBUE PaJMOAKTUBHBIX U3JYy4YCHUM Ha OpPraHHU3M

YCJIOBCKaA

12.12

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VHJIMBHUIyaJIbHBIA 1O03UMETP, Kamepa BuibcoHa




8. IIpoBepsiemble Ha OI'D no « ®u3nke» TPeGOBAHUSA K pe3yJIbTaTaM

OCBOE€HHSI OCHOBHOM 06p330BaTeJ1LHOI7[ nporpaMmMbl OCHOBHOTI'O oﬁmero

IIpoBepsiemble TpeOOBaHUSI K NPeAMETHBIM pe3yabTaTaM
0a30BOr0 yYpOBHSI OCBOEHHSI OCHOBHOWH 00pa3oBaTeJbLHOI
NPOorpamMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu GU3MKKM B HAydyHOM  KapTHHE  MUDA;
c(OpMUPOBAHHOCTh 0a30BbIX MPEICTABICHUNH O 3aKOHOMEPHOMN
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH IPUPOJIbL, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeil ponu (UMK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOIIOLUU
(bu3MYECKUX 3HAHUHM U UX POJH B LIEJIOCTHON €CTECTBEHHOHAYUYHOM
KapTUHE MHpa, O BKIAJE POCCUHWCKUX U 3apyOEKHBIX YUEHBIX-
(hU3HUKOB B pa3BUTHE HAYKHU, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO

MHpa, pa3BUTUC TCXHUKH U TEXHOJIOTHI

3HaHUsA O BUAAX MaTepuu (BEIIECTBO M IOJE), O JBU)KEHUHM KakK
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISpPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOM CYIIHOCTH SBJICHUH
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHUS IO ONHCAHHUIO MX
XapaKTEpPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JAHHOE (PU3UYECKOE SIBIICHHE, YMEHHME pacllO3HaBaTh MPOSIBICHHUE
U3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOIIEM MUPE, BBLACIIASA

UX CYILLIECTBEHHBIE CBOICTBA (IIPU3HAKN)

Bnanenue ocHOBaMM NOHATUHMHOIO ammnapara U CHUMBOJUYECKOTO
s3pIKa (PU3UKU U MCTIONB30BAHKUE WX JUISl pElIeHUs y4eOHbIX 3a/1ay;
YMEHHE XapaKTEePU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBICHUS U

MIPOLECChI, UCITIOJIb3YH (bYHIIaMCHTaJIBHBIC N OMIIUPUYICCKUC 3aKOHBI

YMeHue omnuchiBaTh HU3yYEHHBIE CBOWMCTBA Tel U (PU3MUECKUE

SABJICHUSA, UCIIOJIB3Y (I)I/I3I/I‘-ICCKI/IC BCIIMYMHBI

oOpa3oBaHusl.

Kon
NpOBEPSIEMOr0
TpedOBaHUs

1

2

3

4

5

Brnanenne ocHoBaMHM METOAOB HAYYHOTO MO3HAHUS C YYETOM
coOroieHHsI MpaBUJI O€30MaCHOTO TpyAa: HaOII0JeHHE PU3NUECKUX

SIBJIEHUIL:




YMEHHUE CaMOCTOSITENILHO COOMPATh SIKCIEPUMEHTAIbHYIO YCTAHOBKY
13 JaHHOTO Habopa 000PYI0BaHMSI 10 MHCTPYKITUH, OMTUCHIBATH XO]]
OIIBITA U 3alUCBIBATh €0 PEe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MMPOBCACHUC MPSAMBIX W KOCBCHHBIX H3MepeHI/II>'I (1)I/I3I/I‘-IGCKI/IX
BEJIMYMH: yMEHHME IUIAHMPOBaTh M3MEPEHUs, CaMOCTOSTEIbHO
coOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY TI0 HHCTPYKIIHH,
BBIUUCIIATh 3HAUEHHE BEIMYMHBI U aHAJIU3UPOBATh NOJIYYECHHBIE
pe3ysnbTarbl ¢ Y4€TOM 3aJlaHHOM IIOTPEIIHOCTH  PE3YJIbTaTOB
U3MEPEHUH;

MMPOBCACHUC HECCIOXHBIX OSKCICPUMCHTAJIBHBIX HCCJIGI[OB&HHFI;
CaMOCTOSITEJIbHO COOMpaTh HSKCHEPUMEHTAJIbHYK) YCTAaHOBKY U
IIpOBOAUTD HUCCIICJOBAHUEC I10 HWHCTPYKIUHU, MMpEaACTaBIATh
MIOJTyYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BUAE TaOIMIl U
rpadUKoB, YYUTBIBATH MOTPEIIHOCTH, JEJaTh BBIBOABI IO

pe3yiibTaTaM UCCIICIOBAHUA

[lonnMaHue  XapakTepHBIX  CBOWCTB  (PH3MUYECKUX  MOJEIEH
(MaTepuanbHasi TOUKa, aOCOIIOTHO TBEPOE TEJIO, MOJACIIA CTPOCHUS
ra3oB, JKUIKOCTEH M TBEPABIX TeJ, IMJIaHETapHas MOJENb aroma,
HYKJIOHHAsi MOJIEJIb @TOMHOTI'O sJipa) U YMEHHE IPUMEHATh UX JUIs

00BACHEHUS (1)I/ISI/I‘IGCKI/IX IIpoHeccoB

YMenue oObsACHATH (hr3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTHh OOBSICHEHHE C OMNOpPOW Ha HW3Y4YEHHbIE CBOMCTBA
¢bu3nyeckux sBICHUN, (U3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIENTN

YMeHnue pemate pacuéTHble 3afaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCHOJNb3ysd 3aKOHbl M (OpMyIbl, CBs3bIBalOIIME (hU3HUYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBbIBATH KPATKOC YCJIOBHC 3aJayu,
BBISIBJIATH HEJIOCTAIOIINE JAaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIHI,
HeoOX0IMMBIE 1715 €€ pellleHus], UCII0JIb30BaTh CIIPABOYHbBIE JAHHBIE,
MIPOBOAUTH PAcu€Thl U OLIEHWBATH PEATMCTUYHOCTH I1OJYYEHHOTO
3Ha4YEeHHS (PU3UIECKOIN BETUUNHBI; yMEHHE OTPEIEISATh Pa3MEPHOCTh

(bHSH‘-ICCKOﬁ BCJIIMYHHBEI, HOJIy‘-ICHHOﬁ IIpH pCUICHUU 3a]a4n




VYMeHue XapakTepH30BaTh MPHUHIMIIBI JCHCTBHA TEXHHYECKUX
YCTPOKICTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJOTUYECKHUX MPOIECCOB IO UX OMMCAHUIO, UCIIOb3Ys 3HAHUS O
CBOWCTBaX (PM3UYECKUX SBICHUH W HEOOXOIMMbIe (U3NUYECKHE

3aKOHOMCPHOCTHU

10

YMeHHe HCIONIb30BaTh 3HAaHUS O (U3WYECKHX SBICHHUSX B
MOBCETHEBHON JKM3HH Ui oOecriedeHHuss Oe30MacHOCTH IpHU
oOpamieHUM ¢  OBITOBBIMH  IpHOOpaMHU W TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHCHUS 3JI0POBbSI U COONIIOJICHUS HOPM
IKOJIOTUYECKOTO IOBEICHUS B OKpYKAloIIeH cpeje; NMOHUMaHHE
HEO0OXOIMMOCTH MPUMEHEHHSI JOCTHKCHUN (DU3UKU U TEXHOJIOTHIA

JJIA palluOHAJIBHOTO ITPUPOJOITI0JIB30BaAHUS

11

OneIT mOMCKa, MpeoOpa3oBaHMsl U MPEACTaBICHHUS HHPOpPMAINH
(DU3HYECKOTO COJEpIKAHUS C WCIOIB30BaHUEM HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; yMEHUE OLIEHUBATh I0CTOBEPHOCTD
MOJY4YeHHON WH(pOPMAIIMM HAa OCHOBE HMMEIONIUXCS 3HAHUU U
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJb30BaTh  IIpU
BBITIOJIHCHUH yYEOHBIX 33/JIaHH HAyYHO-TIOMYJISIPHYIO JIMTEPATYPY
(bU3MUECKOTO CcoepKaHMsl, CIPABOYHBIE MaTepPHAIIbl, PECYPCHI CETH
WNurteprer; BnageHue O0a30BBIMH  HaBBIKAMH  MPEOOPA3OBAHMS
nH(pOpMallUd M3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; yMEHUE
co371aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIBKUX UCTOYHHUKOB




9. IlepeyeHnb 3J1eMEHTOB coJep:KaHus, MpoBepsieMbIX HA OI') no « Pusuke »

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 MEXAHWYECKUE SBJIEHU
11 Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD JBMKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. CpeiHsst CKopocThb. Dopmyra Jyist
1.2 BBIYHCIICHUS CPEIHEH CKOPOCTH: V = S/t
PaBHOMepHOE npsiIMOSIMHEWHOE IBMKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUS:
13 x7) =Xp T L@{f
I'paduku 3aBUCUMOCTH OT BpPEMEHH IJisi TMPOCKIHUU CKOPOCTH, MPOCKIIUU
MEepPEeMEILIECHUs, IyTH, KOOPAUHATHI TIPU PABHOMEPHOM IMPSIMOIMHEHHOM
JIBM)KEHUN
3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
5
Sy =v,, #f+a,* ;
2
DopMynbl ISl IPOSKIMK TIEPEMEIIEHHUs, TTPOCKIIUU CKOPOCTU U TPOEKIINU
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-a‘+ﬂx-%~
U.\'('f) =V T8 1,
a (f)=canst,
U:x: - Ul.r: =2a,s,
I'padukym 3aBUCUMOCTH OT BPEMEHHU AJI MPOEKIUU YCKOPEHHsI, MTPOSKIIUU
CKOPOCTH, TMPOEKIMH TEPEMENICHHsS, KOOPAUHATHl TMPHU PaBHOYCKOPECHHOM
MPSMOJIMHETHOM JBUKEHUU
CBobOonHoe mageHue. @opMynbl, OMUCHIBAIONINE CBOOOIHOE MaIEHUE Tela 10
15 BEPTUKAIM (JIBIKCHUE Tela BHU3 WJIM BBEPX OTHOCHTEIIBHO IMOBEPXHOCTH
3emnn). 'paduku 3aBHCUMOCTH OT BpEMEHU MJsl MPOEKIMH YCKOPEHUS,




MPOCKIIUA CKOPOCTH W KOOPAWHATHI TPU CBOOOJAHOM TAJEHWU Tejia TIO

BEPTUKAIIN

CKopocTh paBHOMEPHOI'O JIBUKEHUS Tela MO OKpykHocTHU. HampaBieHue
CKOPOCTH.

dopmyna JUisi BEIUMCICHHUSI CKOPOCTH Yepe3 painyc OKPYKHOCTH U MEpUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampapieHue 1eHTPOCTPEMHUTENBLHOTO

yckopenus. @opmyra 15 BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. = L
"R
®opmyia, CBSI3bIBaIOIIAs IEPUOJ U YACTOTY OOpALCHUS:
V= 1
T
Macca. IInotHocTs BeniectBa. opmyiia 11 BBIYUCICHUS IUIOTHOCTH:
_m
1.7 v
1.8 Cuna — BekTOpHas Gpusudeckas BenuurnHa. CroxeHue cuil
1.9 SBnenue unepuuu. Ilepseiii 3akoH Herotona
Bropoii 3akon Herorona:
F=m-a
1.10

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHUSA TCJIa U BEKTOPA CUJIBI, ,[[eﬁCTBYIOH_Ieﬁ

Ha TCJI0

111

Bzaumoneiicteue tein. Tpetuit 3axkon HeroToHa:

Fyy=-F




Tpenue nokos u TpeHue ckoyibxeHus. Gopmyra i BBIYUCICHUS MOTYJISI CUITBI

TPCHUA CKOJIBXXCHUA:

112 Fp=n-N
Hedopmarus tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH yIpyrou
nedpopmanuu (3axox ['yka):
1.13 F=k-Al
BcemupHoe Tiarotenue. 3aKkoH BCEMUPHOTO TATOTEHUS:
my - M,
F=G- -1 _2
R
Cuna TspkecTr. Y CKOpeHHe CBOOOTHOTO MaCHUSI.
1.14
dopmyia 1715t BRIYUCIICHUS CHITBI TSHKECTH BOJIM3HM MOBEPXHOCTH 3emun: F =
mg.
JBmwxenue mmaner Bokpyr Comnua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku
Nwmnynbse Tena — BekTopHas Gpu3ndeckas BeTHUMHA.
1.15 pP=mo
Nmnynbce cuctemsel Ten. U3Menenne ummysnbca. UMnyiibe CHITb
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3aMKHYTOW CUCTEMBI TEN:
1.16 D=nt Ly =
P=myy +m, U =const
PeaktnBHOE ABMXKEHUE
Mexanunueckas padora. opmyna 1t BEIYUCIEHHUS paOOThI CHIIBL:
A=F5soosu
MexaHnueckast MOIIIHOCTb:
1.17 {
N==
r
118 Kunernueckas M mnoTeHuuManbHas »Heprus. Popmyna A  BBIUMCIECHUS

KUHETUYECKON SHEPTUU:




H!Uz
E =Y

h_.-
Teopema o0 kuHeTnueckoi dSHepruu. Dopmyna Ui BBIYUCICHUS
MOTEHIIUAJIBLHON YHEPTHH TeNa, MOJAHATOTO

HaJ 3eMIIEH:

E,=mgh

MexaHuyeckas SHEprusi:

E=E.+E »

119 3aKoH cOXpaHEHUs] MeXaHIUeCcKoi sHeprur. Dopmyrna s 3aKOHa COXPaHEHHS
MEXaHUYECKOM SHEPTHH B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpaiieHre MEXaHHUECKOW SHEPTUH IPU HAJTMYUH CUIIBI TPECHHUSI.
[IpocTbie MexaHU3MBI. «30J0TOE MTPABUIIO» MEXAHHUKH.

Poruar. Moment cuiisl: M - FI.
YciioBre paBHOBECHS phlyara:
M +M +..=0

1.20

[TonBrxHbIH 1 HemoABKHBIN 010ku. KIT/] mpoCThIX MEXaHU3MOB,

n= Anonesman

AS&TI:EHH
JlaBiienue TBEpAOro Tena.
@dopmyna 151 BBIYUCIEHUS AaBIEeHUs TBEPOTO Tena:
_F

pP= =

HaBnenue raza. ATMocepHOe JaBieHUE.

121 I'mapocraTtudeckoe qaBieHUE BHYTPH KUIKOCTH.

dopmyna A BBIYUCIECHUS JaBICHUS BHYTPH )KUIKOCTH:
P=pgh+ P,
1.22 3axoH ITackans. 'mapasnnyeckuil npecc
123 3akon Apxumena. dopmyrna I ONpeAeSieHUs] BBITAJKUBAIONIEH CHIIBI,

,Z[CﬁCTBymH.ICﬁ Ha T€J0, HOTPY)KéHHOC B XXUAKOCTH HUJIHU I'a3:




Vcaopue m1aBanus Tena. [lnaBanue CYZA0B U BO3AYXOIlJIaBaHUEC

1.24

MexaHndeckue KoyieOaHMs. AMHJ'II/ITYI[a, nepuoa U 4acCtora KOJIEOAHHH.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1
V=
T

1.25

MareMaTuueckuii M NPYKUHHBIM MasTHUKU. [IpeBpaineHue sHeprum Inpu

KoJie0aTeIbHOM JBHXXCHUU

1.26

3aryxatomue kosebanus. BeinykaeHHbie kojiebaHus. Pe3oHaHc

1.27

Mexanunyeckue BoJHbL [IpononabHbIe M TONEpeYHbIe BOJIHBL. J[JIMHA BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

h=v-T

1.28

3Byk. [')poMKOCTb M BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOIl BOJIHBI Ha TpaHULIE

nByx cpen. UHdpa3Byk u yiabTpa3sByk

1.29

Ipaxmuueckue pabomol

W3mepeHue cpefHeil MIOTHOCTH BEIIECTBA; apXHUMEIOBOW CHIIBL; HKECTKOCTH
NPY>XUHBL, KOA(PUIMEHTA TPEHUS CKOJIBKEHHSI; pabOThI CHIIBI TPEHUS, CHUJIIBI
YIPYTrOCTH; CPEAHEH CKOPOCTU IBUXKEHHS OpycKa MO HAKJIOHHOHN IUIOCKOCTH;
yCKOpeHusi Opycka INpu ABM)KEHHM I0 HAKJIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuosia KojieObaHUI MaTeMaTH4ecKOro MasTHUKA; YacTOThl M IEpHOAa
KoJ1e0aHui IPY>KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, ICHCTBYIOIIErO Ha phblyar;
palboThI CHIIBI YNPYTOCTH MPU MOABEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOIABEME Ipy3a ¢ HOMOUIBIO OJIBUKHOTO
O110Ka.

HccnenoBanue 3aBUCMMOCTH apXMMENOBOM CHIIBI OT 00bEMa MOTpYXKEHHOU
4acTH TeJla U OT INIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MaccChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JABJICHUS U
OT po/ia MIOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT CTENICHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrJia HaKJIOHA HAIPaBJISIONIEH;
nepuoJia (4acToThl) KOJIeOaHUN HUTSHOTO MasTHUKA OT JJIMHBI HUTH; [IEPUOIa
Koje0aHui MPYKUHHOTO MasTHUKA OT MAcChl Tpy3a U KECTKOCTU TNPYKUHBL,
UCCIIeIOBaHNE HE3aBUCHUMOCTH Mepuojia KojaeOaHHi HUTSHOTO MasiTHHKA OT

MacCChI I'py3a. HpOBepI(a YCJI0BUS paBHOBECHUS pbIdara




Qusuueckue s6neHUs 6 npupode. TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOU U HEKUBOU IPUPOJE, AEHCTBUE CUIIBI TPEHUS B IIPUPOJIE

U TCXHUKE, IPUIMBBI U OTJIHBBI, ABHXXCHUC IIJIAHET ComHeyHoOM CHUCTCMBI,

130 PEaKTHBHOE JBM)KEHUE KHUBBIX OPTraHU3MOB, PHIYAry B TEJI€ YEJIOBEKA, BIUSIHUE
aTMoc(hepHOro JaBieHUs Ha >KUBOW OpPraHW3M, IUIaBaHHUE PbIO, BOCHPUATHE
3BYKOB KHBOTHBIMH, 3¢MJICTPSICEHHE, CEHCMHUECKUE BOJIHBI, LIyHAMH, IXO
Texnuueckue ycmpoticmea: CIIUJOMETP, NATUUKH IOJIOKEHMSI, PACCTOSIHUS U
YCKOpEHUs, AMHAMOMETp, TOAIIMUIHUKYA, PAaKeThl, pblYar, MOJBWKHBIA H

131 HETOJBIKHBIA OJOKM, HAKJIOHHAs TUIOCKOCTh, MPOCTbIE MEXaHU3MBI B OBITY,

' COOOIIAIOIIUECS COCYbl, YCTPOMCTBO BOJONPOBOJIA, THIPABIUYECKUH TIpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BaHUE YIbTPA3BYKa B OBITY U TEXHUKE

2 TETUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KUHETUYECKOH  TEOpUU  CTPOCHHSA

2.1 BemecTBa. Mojienu TBEPAOTO, JKUIKOTO U ra3000pa3HOro COCTOSTHUH BEIIECTBA.
Kpucranmmueckue u amopdHbIe Tena

2 JlBmwkenne uactuil BemiectBa. CBf3p CKOPOCTH JBMXKEHUS YacTUI[ C

' TeMieparypoil. BpoyHoBckoe aBuxenue, tupdys3ust

2.3 CMaunBaHUE U KallWJUIPHBIC SIBIICHUS

2.4 TemoBoe pacmmpenue u cxaTue

2.5 TemnoBoe paBHOBecHe

26 Buytpennss sueprusi. PaGota u Temnonepenaya Kak crocoObl M3MEHEHHS

' BHYTPEHHEHN dHEPIruu
2.7 Bunpl Teruonepenaun: TeIUIONPOBOTHOCTh, KOHBEKIINS, U3TyUIeHHE
HarpeBanne wu oxmaxnaenue Ten. KonauuecTBOo  TeIOTHL. Y enbHas
TEIUIOEMKOCTbD:
2.8
O=cm(t,—1,)
3aKOH COXpaHEHHs PHEPTrUH B TEIUIOBBIX IpOIleccax. YpaBHEHHE TETUIOBOTO
Oamanca:

2.9

O +0, +..=0




Ucnapenne m konaeHcauus. M3meHeHHe BHYTpEHHEW SHEPrUU B MPOIIECCE

HUCIapCHUSA U KOHIACHCAIUH. Kunenne KHUIOKOCTH. Y,HGJIBHaSI TCILIOTa

210 napoo6OpasoBanus: L = Q/m

211 BnaxxnocTs Bo3myxa
[InaBnenne w Kpuctawmsanusa. V3MeHeHWE BHYTPEHHEW  DHEPruu NpH
TUTABJICHUY U KPUCTAJUTM3AIMH. Y IeTTbHAS TETUIOTA TIIABJICHUS:

2.12 2 Q

T m

BHyTpeHHsAs dHeprus CropaHus TOILIMBA. Y JEJbHAs TEIUIOTA CTOPaHUs

213 tomuBa: ( = Q/m

2.14 [Tpunnume! pabotel TeruIoBbIX aABuratencii. KIT/ TermmoBoro nBurarens
Ipakmuueckue pabomuol
N3mepenue ynenpbHON TEIUIOEMKOCTH METAJUTHYECKOTO IIMIHH]IPA; KOJINISCTBA
TEIUIOTHI, IMOJYYEHHOTO BOJON KOMHATHOM TeMIepaTypbl (PUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIYIIEH HArpeThlii NWIMHIAP; KOJWYECTBA TEILIOTHI,

2.15 OTJJAHHOTO HArpeThIM IWJIMHIPOM, MOCIE OIMYCKAaHUS €r0 B BOAY KOMHATHOU
TEMIIEPATypPhl; OTHOCHTEIHHOW BIAXKHOCTH BO3JyXa; YICIbHOW TEIUIOTHI
IJIaBieHUs JbAa. VccnemoBaHwe W3MEHEHHs] TeMIIepaTypbl BOABI TIpH
Pa3IMYHBIX YCIOBUSX; SBIICHUS TETUIOOOMEHA IMPU CMEITUBAHUY XOJIOIHON U
ropsiueid BOJIbI; Mpoliecca UCIapeHus
Qu3zuueckue s61eHUs 8 npupode: TTIOBEPXHOCTHOE HATSKEHHE U KalWJUIIpHbIS

2.16 SIBJICHUS B TIPUPOJIE, KPUCTAILIBI B pUpoe, nznyderue CoHila, 3amep3anue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera
Texnuueckue  ycmpoticmea: — KamWIISPbl,  NPUMEPHl  HCIOJb30BAHUS

917 KPHUCTAIJIOB, )KUJIKOCTHBIA TEPMOMETP, JATYUK TEMIIEPATypPhl, TEPMOC, CUCTEMA

' OTOIUICHHS JIOMOB, THTPOMETPHI, TICHXPOMETp, IMapoBasi TypOWHA, JBUTATEb
BHYTPEHHETO CTOpaHus
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 DnexTpusanus Tei. J{Ba BUaa dJIEKTPUUECKUX 3apsAI0B

3.2 BiaumopeiicTBue 3apskeHHBIX Tel. 3akoH Kymona

3.3 3aK0H COXpaHEHUS DIIEKTPUIECKOTO 3apsiia




OnekTpuyeckoe mnojie. Hanpsixk€HHOCTh 3iekTpuueckoro mojs. [lpunimn

3.4
CYTIEPIIO3HIINH IEKTPUICCKUX MOJICH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenn snextpuueckux 3apsanoB. JlelcTBHE S3JIEKTPUYECKOrO IMOJISI Ha
ANEKTpUYECKUE 3apsabl. [IpOBOMHUKH U TUINEKTPUKU
ITocTostHHBIN MEeKTpUYECKUil TOK. [lelicTBUs AnekTpruyeckoro Toka. Cuiia Toka.
Hampsoxenne.
36 I =q/t,U=Aq
DIEeKTPUUYECKOE COTPOTUBIICHHE. Y ICITBHOE YJIEKTPUUCCKOE COPOTHUBIICHHE:
3.7 R=pl/S
3akon OMa yis yuacTka ssektpudeckoit menu: | = U/R
3.8
[TocnenoBarenbHOE COEAMHEHUE MPOBOTHUKOB:
I,=1; U=U,+U,; R=R +R,
3.9 [TapannensHOE COETMHEHHE TPOBOIHUKOB PABHOTO COITPOTUBIICHHUS:
U=U:1=1+L; Rzi.
2 2 B
CwMmeniaHHbIe COETMHEHUS TIPOBOTHUKOB
Pa6ota u momHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — JleHua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe MoJie MPSIMOTO MPOBOJHUKA C TOKOM. JIuHUH
MarHUTHON WHAYKIIUU
313 MarauTHOe TIOJe TOCTOSHHOTO MarHuTa. B3amMmogelicTBHE NOCTOSHHBIX
MAarduToB
3.14 JlelicTBre MarHUTHOTO I10JIsI HA IIPOBOJIHUK C TOKOM
3.15 Omnbrter @apajes. SBnenue anexkTpoMaruuTHON nHAyKIuH. [IpaBuio Jlenma
3.16 IIpaxmuueckue pabomuwl




H3mepeHue  AJIEKTPHUYECKOTO  CONPOTHBICHHS  PE3UCTOPA;  MOITHOCTH
AJIEKTPHUYECKOTO TOKA; PabOTHI AJIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOTHUKE
(pe3ucTophl, JIAMITOYKa), OT HANIPSKEHUS Ha KOHIIAX TIPOBOIHUKA; 3aBUCHUMOCTH
COIIPOTHBIICHUS OT JUIMHBI IPOBOHHUKA, TUIOIIAH €0 IMOTIEPEUYHOTO CEUCHUS U
YIEIBHOTO COTPOTUBIICHUSI.

[TpoBepka mpaBuia ISl JACKTPUIESCKOTO HAMPSHKEHUS TIPU TIOCIIeI0BATEIIEHOM
COCJIMHEHUH MPOBOJHUKOB; MPaBUJIA IS CHIIBI AJIEKTPUYECKOTO TOKA IMPHU

napajyuieIbHOM COeJUHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMITOYKA)

Qusuueckue s61eHUs 8 npupode. dIEKTpUUYECKUE SIBICHUSI B aTMocdepe,

3.17 AIIEKTPUYECTBO )KUBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMIIH, Apeiid MoJroCcoB,
PO MAaTHUTHOTO TIOJIS JUTS )KU3HH Ha 3eMIIe, TTOJIIPHOE CUSTHHE
Texnuueckue ycmpoticmea. 3IEKTPOCKOIN, aMIIEpPMETP, BOJBTMETP, PEOCTar,
CUETYMK  DJICKTPHUYECKOH DHEPrHH, DICKTPOOCBETHTENIBHBIC — IPUOOPHI,

3.18 HarpeBaTelIbHbIC 3JIEKTPOTPUOOPHI (mpumepsl), ANEKTPUIECKUE
NPEAOXPAHUTENH, IEKTPOMArHUT, 3JIEKTPOJABUTATENh MOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSTHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHEL. [1IKkana 37eKTpOMarHUTHBIX BOJH

3.20 JlygeBas Mosiens cBeta. [IpssMonuHEHOE pacipoCcTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus ceta. [lmockoe 3epkaiio

3.22 IIpenomiienne cBeta. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

324 JIunza. Xon nydeit B muH3e. DokycHOe paccTosiHUE TUH3BL. ONTHUECKas CHia

' munsel: D = 1/F

3.25 I'ma3 xak ontuyeckas cucreMa. OnTHYECKUE MPUOOPHI
IIpaxmuueckue pabomoi
#H#H#HPar###l13MepeHre ONTHYECKOW CHIIBI coOMparomiel JHH3BI;, (POKYCHOTO
paccTosiHUsL coOMparoIie JIMH3bI (II0 CBOWCTBY PaBEHCTBA pa3MepOB MpeIMeTa
1 M300paXeHHsI, KOTa MPEeIMET PACIIONOKEH B TBOMHOM (OKYyCe), ITOKa3aTels

3.26 MPETOMIICHUS CTEKJIA.

###Par###ccnenoBanue CBOKWCTBA M300PaKEHUSI, TIOTYYEHHOTO C TIOMOIIBIO
coOuparoield TUH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JINH3; 3aBUCHMOCTH yTJIa MPEJIOMJICHHS] CBETOBOTO JIyda OT yTJia MaJIeHUs Ha

I'paHUILIC «BO3AYX — CTCKIIO»




Quszuueckue senenus 6 npupooe: 3arMmenus ConHua u JlyHbl, 1[BeTa Ted,

3.2l ONTHYECKUE sIBJICHUS B aTMOoc(depe (IBeT HeOa, pedpakiys, paayra, MApax)
298 Texuuueckue ycmpoticmea: OYKH, TEPHUCKOMN, QoToanmapar, ONTHYCCKHUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTE. Anb(a-, 6eTa-, raMma-u3nydeHus. Peakiuu anbga-u Oera-
' pacrniaza
42 OmnbiTel Pesepdopna mo paccesHuto anbda-dactun. [lnaHerapHas Monenb
' aroma
43 CocraB aTomMHOrO0 sizpa. M3otormst
4.4 [lepuon monypacnana aTOMHBIX siJIep
4.5 SlnepHble peakiu. 3aKOHBI COXPAHEHUS 3apsA0BOT0 U MACCOBOTO YKCEI
Qusuueckue se6leHUss 8 npupooe: ECTECTBEHHBIA PaMOAKTUBHBIA (OH,
4.6 KOCMHYECKHE JY4H, PAJHOAKTHBHOE HM3IyYCHHE MPUPOIHBIX MHHEPAJIOB,
JCHCTBHE PaJIMOAKTUBHBIX U3ITydYEeHUN Ha OpPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, MHAWBUAYAJIBHBIN TO3UMETP, Kamepa

BI/IJ'ILCOHa, AACpHAad SOHECPICTUKA




10. YueOoHO —MeTOAMUYECKOE 00ecTiedeHue 00pa30BaTEIbLHOI0 Npolecca
o0si3aTe/ibHbIE YUeOHbIe MAaTEePHAJIbI [JIsl YYEHUKA, MEeTOAUYECKHE MATEPUAJIbI

A YIUTEISA

» ®usuka: 7-i kinacc: 60a30BbIid ypOBEHb: yueOHUK, / kiacce/ [lepsimkun .M.,
NBanoB A.U., AkiimonepHoe o0111eCTBO

«M3narensctBO «lIpocBenienne»

» dusuka: 8-if kitacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepoikun M. M.,
NBanoB A. 1., AkiinonepHoe o0I1eCTBO

«3marensctBO «lIpocBemenune»
» dusuka: 9-if kimacc: 6a30BbIN YPOBEHb: yueOHUK, 9 kiacc/ [leppimkun 1. M.,
['ytauk E. M., MIBanoB A. U., [lerpoBa M. A., AKIIlnoHepHOE OOIIECTBO

«M3parensctBO «IIpocBemenre»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://m.edso0.ru/7f416194

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

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