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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOW 00Opa30BaTEIHHOM MPOTPAMMBI, TIPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yué€roM (¢enepaibHOM paboyeil mporpaMMbl
Bocnutanus U Konnenuuu npenojgaBanusi yaueoHoro npeamera «Duznkay.

Copnepxanue mporpaMMbl 1o (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHOHAYYHOM T'PaMOTHOCTH OOYYArOUIMXCS U OpPraHU3alUI0 U3YUYEHUS
bU3UKK Ha NIeATeNbHOCTHOM OocHOBe. B mporpamme mo ¢usuke y4duThIBalOTCS
BO3MOKHOCTH y4eOHOro npeamera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM W METAaNpeIMETHBIM pe3yJibTaTaM OOydYeHHs], a
TaKKe MEXIPEIMETHbIC CBSI3M €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIETO 00pa30BaHMS.

[Iporpamma 10 (U3MKE YCTaHABIMBAET pACIpEICICHHE Y4eOHOro
Marepuasa 1o rojam oOydeHus (M0 Kiaccam), MpeaiaracT MPUMEPHYIO
MOCJIEA0OBATEILHOCTh H3YUYCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE pPa3BUTHS
MPEAMETHOTO COCPKAaHUS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

[Iporpamma no ¢uszuke paspaboTaHa C LEIbI0 OKa3aHUS METOJUYECKON
MTOMOIIIY YYUTEITIO B CO3/IaHUH PaboUeli TPOrpaMMBbI 10 Y4eOHOMY TIPEAMETY.

®uzuka SBIAETCI CHUCTEMOOOPA3yIOUIUM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE
IIPOIIECCOB W SIBIICHWM, HM3y4aeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMUEH W
¢usznyeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO KapTHUHY
MHpa, TPEJOCTaBIsIeT HauOosiee sCHbIe OoOpasllbl NPUMEHEHUS HayYHOTO
METO/Ia TTIO3HAHUS, TO €CTh CIIOC00a MOTYyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HMYECKOr0 00pa30BaHMS B CTPYKType OOIIETO
0o0pa3oBaHus COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢Qu3ukun Ha 0a30BOM ypOBHE NpeaAnojiaraer OBJAJCHUE
CIEAYIOIIUMU KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOUMMHA €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e UHTEPOPETUPOBATH  JIAHHBIE M  HUCIOJb30BaTh  HAy4YHBIE
JIOKa3aTeIbCTBA JJIs1 OJYYEHUS! BBIBOJIOB.



lenun u3ydenuss pu3MKU Ha ypOBHE OCHOBHOIO 00IIEero 00pa3oBaHUs
onpenenensl B KoHuenuu mnpenogaBanusi yuyeOHoro npeamera «Duszuka» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit @Peaepanuu, peamu3yromux
OCHOBHBIE 00I111€00pa30BaTeNIbHbBIE POTrPaMMbl, YTBEPKAEHHOW pEHICHUEM
Komnernn MunuctepctBa npocenienus Poccuiickoit deaepanuu (MpoTOKOJ
ot 3 nexadps 2019 r. Ne [1K4BH).

Heau ndyyenuss Gpu3uKu:

NpPHOOPETCHUE MHTEpeca M CTPEMJICHUS OOYYaloImUXCs K HAYYHOMY
M3YUYEHUIO TPUPOJIBI, PA3BUTHE WX WHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJIe TIO3HAHUS U
dbopMHpOBaHUE HCCICAOBATEIIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM
SIBJICHHSIM;

dopMHpOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ysbTaTa HM3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUEe MPEACTABICHUN O posid (PU3UKH I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE TPEACTaBICHUM O BO3MOXHBIX  cdepax  Oymymien
npo¢eCCUOHATILHON IESTEIbHOCTH, CB3aHHOM ¢ (PU3UKOM, TOATOTOBKA
K JlaJbHEHTIIEeMy OOYUYEHHUIO B 9TOM HaIPaBJICHUH.

JlocTkeHre 3THX IeeH MporpaMMbl 1Mo (U3HKE Ha YPOBHE OCHOBHOTO
o01mrero 00pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIISTYIONINX 3a1a4:

OpUoOpeTeHNe 3HAaHUM O JUCKPETHOM CTPOEHMM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, IEKTPHUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

MpUOOpPETEHNE YMEHUI ONMUCHIBATh U OOBICHATh (PU3UUYECKUE SBIICHUS
C MCIIOJIb30BAaHUEM IOJyYECHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUSA NPOCTEHIINX pPaCYETHBIX 3a7a4 C
UCIIOJIb30BAaHUEM buznyeckux MOJIEJIEN, TBOPYECKUX "
NPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HaOIIOaTh NPUPOAHBIC SIBICHHUS W BBINOJHATDH
OTBITHI, TAOOPATOPHBIE PAOOTHI U SKCIEPUMEHTAIIbHBIE UCCIIEI0BAHUS C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX PHUOOPOB;

ocBoeHMEe NpuéMoB  paboTrel ¢  uHpopmanmenr  (HU3MUECKOTO
COJIepKaHusl, BKJIIOYas MHQOPMAIMIO O COBPEMEHHBIX JOCTHIKCHHSIX
(u3MKH, aHAINU3 U KPUTUYECKOE OLICHMBaHUE HH()OPMALINY;



e 3HAKOMCTBO cO cdepamu  NpodecCHOHANBHOW  JESTENbHOCTH,
CBS3aHHBIMM €  (PU3WKOW, ¥ COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUSIX (DU3NYECKON HAYKHU.

Ha uzyuenue gusuku (6a30Bblil ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanust oTBOAUTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HEJENI0), B
8 kmacce — 68 dacoB (2 ywaca B Heaemo), B 9 kimacce — 102 gaca (3 yJaca B
HEJIEITIO).

[Ipennaraemsiii B mporpamMme mo (GuU3uKe mepedeHb JIab0paTOpPHBIX padoT
M OINBITOB HOCHT PEKOMEHIATENbHBI XapakTep, YYHUTENIb JelTaeT BBIOOP
MPOBEICHMS J1abOpPaTOPHBIX pPadOT M OMBITOB C YYETOM WHIWBHIYATbHBIX
O0COOEHHOCTEW  00ydYaroluXcsi, CIHCKAa OJKCIEPUMEHTAIBHBIX  3aJaHUM,
npeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa M0 (hU3HKE.



COIAEPXAHUE OBYUYEHUA
7 KIIACC

Pa3gen 1. ®u3uka u €€ pojib B IO3HAHUHU OKPYIKAKILEr0 MUPa.

®usnka — Hayka o npupoje. SBieHus npupopl. Ouznueckue SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckne BenuyuHbL. VM3Mmepenue ¢usznueckux BeaudnH. Ouznyueckue
npuoopsl. [lorpenHocts u3mepenuit. MexayHapoaHasi CUCTEMA €AMHMUII.

Kak ¢usuka wu Jgpyrue ecTecTBEHHbIE HAYKHM HW3Y4aloT TMPUPOY.
EcrecTBeHHOHAYy4HBIM METOJ MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE THUIOTE3, OKCIEPUMEHT IO IPOBEPKE THUIIOTES,
oObsicHeHHe HaOmogaeMoro siBieHus. OmnucaHue QU3NYECKUX SIBJICHUU C
ITIOMOLIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHH4uecKkne, TEIUIOBBIE, SJEKTPUUYECKHUE, MAarHUTHBIE, CBETOBBIC

SABJICHUSL.
2. ®usndeckue MpuOOPHI U MPOIIEAypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM
U 1T (PpOBBHIM TPUOOPOM.
Jlabopamophuie padbomost u onvimol.
1. OmpeneneHue 1EHbI AeNEHUs Kbl U3MEPUTEILHOTO MPUOOpa.
2. H3MepeHue paccTOSHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pa3MepoB MaJIbIX TE.
5. M3Mepenue TtemmnepaTypsl OpU NOMOILIU XKUJIKOCTHOTO TEPMOMETpPA U
JaTYUKa TEMIIEpaTypHl.

6. IIpoBenenue uccine0BaHus O MPOBEPKE TUIOTE3bL: TAIBHOCTD MOJIETA
[IapyKa, MYIIEHHOIO TOPU30HTAIbHO, TeM OOJbIle, 4eM OoJiblie
BBICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBEI€HUS 0 CTPOEHUM BelleCTBA.

Ctpoenue BemiecTBa: aroMbl M MOJEKYJbI, WX pa3mepbl. OIBITHI,
JOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>keHue yactuil BemecTBa. CBSI3b CKOPOCTH JBHXXEHHS YacCTHI[ C
TeMriepaTypoii. bpoyHoBckoe nBmxkenue, nuddysua. BzaumoaeiictBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAJTKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, XUAKOCTEH U
TBEPABIX (KpUCTALTNYECKUX) Tel. B3aUMOCBSA3b MEX Iy CBONCTBAMU BEIIECTB B



pPa3HBIX arperaTHbIX COCTOSIHUSX M HUX ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI.

JHemoncmpayuu.

1. HaGmrogenne OpOyHOBCKOTO JIBH>KEHHSI.

2. HaGmroaenue muddysun.

3. HaGmionenue  saBieHUM, OOBIACHSIOMIMXCS  MNPUTSHKEHUEM — WUIIU

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomout u onvimet.

1. OueHka JuaMeTrpa aromMa METOJIOM psiioB (C  HMCHOJIb30BAHHEM

dhotorpaduii).

2. OmbITHI 110 HAOIIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYXKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuKeHHe U B3aUMOEMCTBHE TeJl.

MexaHnueckoe IBUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JABUKEHHE.
Cxopoctb. CpeaHsisi CKOPOCTb IPU HEPABHOMEPHOM JIBMKEHUU. PacuéTr myTtu u
BPEMEHU JABUKEHHSI.

SBnenue mHepHMU. 3aKOH MHEpUMHU. B3anmoaelcTBUE TENl Kak MPUYMHA
M3MEHEHHS] CKOpPOCTH [IBMXKEHUsi Tell. Macca Kak Mepa MHEPTHOCTH Tena.
[InoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IUHUIIEC
o0BnEMa BelecTna.

Cuna kak XapakTepucTHKa B3auMoieicTBus teil. Cuiia ynpyrocTy U 3aKOH
I'yka. 3mepeHne CUiibl ¢ TOMOIIBIO JUHAMOMETPA. SIBIEHHUE TATOTEHHS U CUJa
TsokecTd. Cuila TsbKeCTM Ha JApyrux IuiaHerax. Bec tema. HeBecoMocTs.
CrnoxxeHue CHJI, HAaIlpaBJIEHHBIX MO OJHON mpsAMoil. PaBHOneHcCTBYyrOIIAs CHJL.
Cuna tpeHus. TpeHHE CKOJIBXKEHUS U TPEHUE NMOKOsA. TpeHue B MpPUPOAE U
TEXHUKE.

JHemoncmpayuu.

1. HaOmroneHue MexaHUUYECKOTO ABMKEHHUS Tela.

2. N3mepeHune CKOpOCTH MPSAMOIMHEHHOTO JIBUKCHUS.

3. HaOmronenue siBlieHUs] HHEPLUU.

4. HaOmroneHne u3MeHEHUs: CKOPOCTH MPHU B3aUMOJICHCTBHUH TEIl.

5. CpaBHEeHHE Macc 10 B3aUMOACHCTBHUIO TET.

6. CnoxxeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSMOM.

Jlabopamopnuie padbomout u onvimet.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIapuka B

KUIAKOCTH, MOJIEJIH SJIEKTPUUECKOTO aBTOMOOUJISL U TaK Jayee).
2. OmnpezeneHne cpeHEN CKOPOCTH CKOJIBXEHUsI OpyCKa WM IIapuKa 10
HAKJIOHHOM TIJIOCKOCTH.



Onpenenenne MWIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb pacTsuKeHUs (Iedopmanun)
IPYXXUHBI OT IPUIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTb CUJIbI TPEHHS CKOJIbKEHHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Paspnes 4. JlaBieHue TBEPABIX TeJl, dKMIKOCTEH M Ta30B.

Hasnenne. CriocoObl yMEHBIICHHUS U yBeJIMUEHUs naBiieHus. [laBieHue
raza. 3aBHCHUMOCTb JaBJ€HUs raza OT 00béma, Temmneparypsl. llepemaua
NaBJI€HUS TBEPABIMM TEJIaMH, XUIAKOCTAMU M Ta3zamMu. 3akoH Ilackans.
[THeBMaTHUEeCKME MalIMHBL. 3aBUCUMOCTb JAaBJICHUS KUAKOCTU OT TIyOMHBI.
I'mppocrarnueckuii napanokc. CooOmiatoniuecss cocynbl. ['mapaBiandeckue
MEXaHU3MBI.

Atmocdepa 3emun u atMocepHoe naBiieHue. [IpuunHbI CylecTBOBaHUS
BO3AyLIHONW 00010uku 3emnu. OnbiT Toppuuennu. M3mepenue arMmochepHoro
JaBJI€HUS. 3aBUCUMOCTh aTMOC(EpPHOTO AAaBJIEHUS OT BBICOTHI HaJ YPOBHEM
Mmopsi. [Ipubops! amst u3mMepenust arMoc(hepHoro JaBiICHUS.

JleicTBue KUIKOCTM M Ta3a Ha TMOIPYKEHHOE B HUX  TEJIO.
BreirankuBaromas (apxumenona) cwia. 3akoH Apxumena. I[liaBanue Ted.
Bosznyxomiasanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPaTyphl.

Ilepenaya naBaeHUs KUAKOCTHIO U Ta30M.

Coobmaromuecs cocyapl.

I'mppaBnuuecknii mpecc.

[IposiBnenue neicTBUs aTMOC(EPHOTo TaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT 00bEMA MOTPYKEHHOW YacTh

S T o o

TeJa ¥ TJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. YcioBue TIUTaBaHMsI TeNI: IUIaBaHWE WM TIOTPY)KEHHE Tel B
3aBHCHMOCTH OT COOTHOIIICHUS IJIOTHOCTEH Tela M JKHIKOCTH.

Jlabopamophule pabomot u onvimol.

1. HccnemoBanne 3aBUCUMOCTHM Beca Tejla B BojAe OT O0O0bEMa

N

MOrPY>KEHHOU B )KUJKOCTh YaCTH TeJa.

2. OmpenenieHWE BBITAJIKUBAIOIIECH CHJIBI, JEHCTBYIOLIEW Ha TEJO,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIECH CHIIbI, JECUCTBYIOIIECH Ha
TEJIO B JKUJIKOCTH, OT MacChl TeJa.



4. OmpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAOIIEH CHUIIBL,
NEUCTBYIOUIEH Ha TEIO B JKUIAKOCTH, OT OOBEMA MOTrPYyXKEHHOU B
AKUJKOCTh YaCTH TeJIa U OT IUIOTHOCTH JKHJIKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WIM KOHCTPYMPOBAHUE JIOJKH U
OIpeAeIICHUE €€ TPY30HOAbEMHOCTH.

Paspnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbrdara. [IpuMeHeHHWe mpaBwiia paBHOBECHs pblyara K OJIOKY.
«3onotroe mnpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass »Heprus. KuHeTHYeckass W TOTEHIUAlIbHAs DSHEPrHUs.
[IpeBpamieHre OAHOTO BHJA MEXAHWYECKOM OSHEPruM B JPYTrol. 3aKOH
COXpPaHEHMS YHEPTUHU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophuie padbomout u onvimot.

1. Ompenenenue pabOThl CUIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU

T€JIa 10 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue ycliOBUM PaBHOBECHS pblyara.
3. Msmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. W3yueHue 3aK0HA COXPAHECHUSI MEXAHUYECKOW SHEPTHH.
8 KJIACC

Paznea 6. TenyioBble siBJI€HHUS.

OCHOBHBIEC TMOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BemiecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJI. OTBITHI, MOJTBEPKIAIOIINE
OCHOBHBI€ TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopaenu TBEPAOro, KUIKOTO M Ta3000pa3HOTO COCTOSHHUHN BEIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra30B, KUJKOCTEH
Y TBEPIBIX TEJl HA OCHOBE IOJOXECHUN MOJICKYJISPHO-KUHETUYECKOU TEOPUHU.
CmaurBaHU€ U KanWJUISIpHBIE ABJIEHUS. TennoBoe paciupeHue u ckaTue.

Temnepatypa. CBsi3p TeMHepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JBUXEHHUS
gactull. BHyTpeHHss 3Heprus. CrnocoObl W3MEHEHMs] BHYTPEHHEH JHEPTHH:
TeIionepeaya U COBepUIEHHE  PabOoTHI. Bunel  tenmonepenayu:
TETJIONPOBOJHOCTh, KOHBEKIIUS, U3JIyUYCHUE.

KonuuectBo TemnoTel. Y aelibHas TEINIOEMKOCTE BelleCcTBa. TeImIo00MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlmaBneHue wu



OTBEpPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJE€lIbHAas TEIUIOTA ILJIABJICHHUS.
[TapooOpazoBanue u koHneHcarusi. Mcnapenue. Kunenue. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATYphl KUIEHUS OT aTMOC(HEpPHOro
JABJICHUA.

BnaxnocTh BO3ayXAa.

DHeprus TOIIMBA. Y IeJIbHAsl TeIIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeruioBbix asurateneit KIIJ[ temmoBoro nBurares.
TerioBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEN CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILICHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

10.
11.
12.
13.

Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.

Habmonenune nuddysun.

HaOnronenue siBieHU cMauyMBaHUS U KaNWUISPHBIX SIBIICHUM.
HabGnronenue TemioBoro pacumpeHus Tei.

N3MmeHeHnne naBiieHus raza rnpyu U3MEHEHUU 00bEMA U HarpeBaHUU WIH
OXJIKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bubl Tenonepenayn.

OxJtaxxieHue Ipu COBEpUICHUH padOTHl.

HarpeBanue npu coBepIiiieHIN pabOThl BHEITHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IUYHbIX BEIICCTB.
Ha6nronenue xumenws.

Hab6nrogenue nocTosiHCTBA TeMIIepaTyphl IPH MJIaBJICHUU.
Mojienu TenOBbIX ABUTATEIICH.

Jlabopamopnuie padbomout u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.
OnbIThI NO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITH 10 HAOIOJEHUIO TETJIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Ornpenenenue JaBieHUs BO3IyXa B OajJIOHE HITIPUIIA.

OnbIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUSI BO3/yXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka rHIOTE3bl JHUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUIECKON TPYyOKEe OT TeMIIepaTyphl.
HaGnronenne wm3MeHEHHWS BHYTPEHHEW DJHEPTHUU Tejla B PE3yJIbTare
Terionepeaayu U paboThl BHEITHUX CHJI.

HccnenoBanue sBICHHS TEIJIOO0OMEHA MPU CMENIMBAHUU XOJIOJHON U
ropsiueu BOJIBI.



9. OmpeneneHue KOIUMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOAOW IMpHU
TEIUI000MEHE C HArPEThIM METATUIMUECKUM LIMIITHHAPOM.

10. Onpenenenne yaeabHON TEMTOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca ucnapeHusl.

12. OnpeneneHne OTHOCUTENIbHOW BIIAXKHOCTH BO3yXa.

13. OnpeneneHue yaenbHOM TeIUIOTHI IJIABJIEHUS JIbJA.

Pa3znen 7. JnekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

DnexkTpuszauus Tei. J[Ba pojia 3JeKTpUUeCKuX 3apsiaoB. BiaumogeicTteue
3apspKeHHBIX  Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIbI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEX]TY TEJIaMH).

Onextpuyeckoe nojie. Hanpsx€HHOCTh anexkTpudeckoro nois. Ilpuaumn
CYTNEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenmn »5>ieKTpUYecKHX 3apsAa0B. OJIEMEHTApPHBIA  AJIEKTPUYECKUU
3apsa. Crtpoenne aroma. [IpOBOOHUKM W UPJIEKTPUKU. 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsa.

DJEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS JIIEKTPUUYECKOTO TOKA.
NcTtounnku mOCTOSSHHOTO ToKa. JIEHCTBHSI AJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuina TOKa. OJEKTPUUECKOE HANpPSKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIbHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma gns ywactka nenu. [locnemoBarenbHOE U MapauIeIbHOE COCIUMHEHHE
MIPOBOJIHUKOB.

PaGota W MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH Jlxoyns—Jlenna.
OneKkTpuyecKkue Uenu M MNOTPEOUTENN JIIEKTPUYECKOW SHEpPruu B OBITY.
KopoTtkoe 3ambikanue.

[TocrostHHble  MarHuThl. B3anmMoAelWCTBME TOCTOSHHBIX  MArHUTOB.
MarnutHoe mnosne. MaroutHoe moJie 3eMJId U €ro 3Hauy€HUe I KU3HU Ha
3emne. OnsIT Opcrena. MarHuTHOE NOJIE ANEKTPUUYECKOro TOoKa. [IpuMeHenue
AJEKTPOMArHUTOB B TEXHUKE. [[elicTBME MArHUTHOIO MOJS HA MPOBOJHHUK C
TOKOM. DJIEKTPOBUTATENb MTOCTOSIHHOTO TOKA. Hcnonp3oBanne
AJIEKTPOJIBUTATEIICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajges. SBiIeHUE 3JIEKTPOMATHUTHOW WHAYyKUuU. [IpaBuio
Jleama. Dnextporenepatop. CmocoObl MOMYYEHUS SJICKTPUUYECKON IHEPTHUH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

1. DnexTpu3anus Tedl.

2. JIBa poja 3JIEKTpUYECKHX 3apSJ0B U B3aUMOJECHCTBUE 3aPSIKEHHBIX

Teql.
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25.

Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsT MHAYKIIHSL.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsiIOB.
[TpoBOIHUKY U JUATEKTPUKHU.

MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKHN TTOCTOSTHHOTO TOKA.

JIEHCTBUSI JNEKTPUIECKOTO TOKA.

. DNEKTPUYECKUH TOK B KHUJIKOCTH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

["a30BbIi1 pa3ps.

N3MepeHue cuiibl TOKa aMIIEPMETPOM.

N3MepeHnune 3neKTpUIeCcKOTro HAPS)KEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud cCOnpoTUBIICHUM.

B3aunMopeiicTBHe TOCTOSHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXHOCTH Pa3/ICICHUS MTOJOCOB MarHuTa.
MoenupoBaHre MarHUTHBIX TOJIEW MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe MnoJje ToKa. DJIEKTPOMATrHUT.

JleiicTBME€ MAarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue aBIeHUA 3JICKTPOMAarHUTHOW WHTYKIIHH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIpAaBJICHUS UHAYKIIMOHHOTO TOKAa OT YCIIOBHM €ro
BO3HUKHOBCHHS.

DIIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomout u onvimol.

1.
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OneITel TIO HAONIOACHUIO DJJICKTPHU3AIMU TENl WHAYKIMEH © Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS AIEKTPUYECKOTO TOJSA HA TMPOBOJAHUKUA U
JIUDIICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON 1IETIH MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIbI TOKA.

N3mepenne u peryIupoBaHie HAMPSHKESHUS.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, UIIYIIETO Yepe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COIIPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IJIOMIAJH TOMEPEUHOTO
CEUEHHs U MaTepuaa.



8. IIpoBepka mpaBuiia CIIOKEHUS HANPSHKCHUN IIPU I10CJIEN0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwia Iyl CUJIbl TOKA NPU MAPAJLICIBHOM COECIVUHEHHHU

PE3UCTOPOB.

10. Ompeienienne  pabOTHl  DIEKTPUYECKOTO TOKA, MAYIIETO 4epe3
pe3ucTop.

11. OmpeienieHre MOITHOCTH DBJEKTPUYECKOTO TOKA, BBIAEISAEMON Ha
pe3ucTope.

12. MccienoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO Yepe3 JIaMIIOUKy, OT
HaIPsDKEHMS Ha HEW.

13. Onpenenenue K111 HarpeBarens.

14. UccrienoBaHne MarHUTHOT'O B3aUMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO IIOJISI TOCTOSHHBIX MAarHWTOB IPU  HUX
00BEIMHEHUU U Pa3/ICIICHUN.

16. UcciienoBanne JAEUCTBHUS DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIBI B3aUMOJAECHCTBHS
KaTyIIKd C TOKOM M MarHuTa OT CWIbl TOKa W HANpaBJICHUS TOKa B
KaTyIIKe.

18. I3ydyenue aencTBHUsI MAarHUTHOTO I10JIS HA IIPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue u n3ydeHue padoThl AIEKTPOBUTATENS.

20. U3mepenne KII/] anexkTpoaBuraTeabHON yCTaHOBKHU.

21. ONBITBI IO HCCIENOBAHUIO SBJIEHUS AJIEKTPOMAarHUTHOW WHIYKIIMH:
HCCIICIOBAHNE W3MEHEHUM 3HAYCHHWsI W HAIPABIICHUS WHAYKLIHWOHHOI'O
TOKA.

9 KVIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanuyeckoe ABWXKEHUE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHWYECKOTO IBHKEHHUS. PaBHOMEpHOE MNpSMOJIMHENHOE
newxeHue. HepaBHOMepHoe mpsMonnHeEHOe aBwkeHue. CpenHss U
MTHOBEHHAsI CKOPOCTh Teja IPH HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyCKOpeHHOE MNpsMOIMHENHOE naBHkKeHHe. CBOOOJHOE
nageHue. OnbiThl ["anues.

PaBHOMeEpHOE nBUKEHUE MO OKpYXHOCTU. [lepuos n yactora oOpanieHus.
JIuHeHas 1 yrioBas CKOpoCTU. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbiii 3akoH HeroTtona. Bropoi 3axkoH Herotona. Tpermii 3akoH
Herorona. [IpuHIumn cynepno3uuuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMsI: CHla TPEHUS CKOJIbKCHMS,
CUJIa TPEHUS ITOKOs, IPYTHUE BUABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TSTOTEHMsI. Y CKOpEHHE CBOOOJHOIO
najgenus. J{Bmxenne miaHeT BOkpyr CoisHna. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue MaTepuaJibHOM  TOYKM. AOCONIOTHO  TBEpPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIUVIEHHOW OChIO BpalleHHUs. MOMEHT CHIIBL.
LlenTp TsxKECTH.

Nmnynsc  Tena. W3meHenuwe wumnyiasca. HMwmmynec  cuiibl. 3aKOH
COXpaHEHUs UMITyJIbca. PEaKTUBHOE ABUKECHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cui TsKecTH, YNpYyrocTH,
TpeHust. CBA3b SHEpruu U padoThl. [loTeHIManpHas SHEprus Teja, MOJHSATOrOo
HaJl IIOBEPXHOCThIO 3eMiM. lloTeHnmampHas OHHEPrus CKaTOW MPYKUHBIL.
Kunetnueckas sHeprus. TeopeMa 0 KHHETHYECKON YHEPIUU. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH.

Hemoncmpauuu.

1. HabnrogeHne MEXaHMYECKOTO JIBMXKEHMS Tejla OTHOCHUTEIBHO Pa3HBIX

T€JI OTCUETA.

2. CpaBHEHME IyTEH W TPACKTOPHUM JBUKEHHUS OJHOrO M TOTO XK€ Teja
OTHOCUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne cKkopOCTH U YCKOPEHHUS IPSIMOJITMHENHOTO JIBUKEHUS.
HccenenoBanne Npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HabitoieHue nBUKEHUs Tesla 0 OKPY’KHOCTH.

Habmionenne MexaHWYeCKUX SBICHUH, MPOUCXOMAIIUX B CHCTEME
orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUXECHUU
OTHOCUTEJIBHO KaOMHETa (PUHUKHU.

o u ok~ ow

7. 3aBUCHUMOCTb YCKOPEHUS TEJIa OT MACChI T€Jla U JCHCTBYIOIIECH HA HETO
CHJIBL.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. HM3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenaua nmnynbca npu B3auMOJCUCTBUU TEIN.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMIYJIbca PU a0COITIOTHO YIIPYTOM B3aUMOJIEHCTBHH.

14. HabGmioieHre peakTUBHOTO JIBUXKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON AHEPTUHU MTPU CBOOOHOM IaJICHUH.

16. COXpaHEHHE MEXAHWYECKOW DHEPruy IIPU JABWDIKEHHM TeEJla IIOJ
JNEUCTBUEM ITPYKUHBL.



Jlabopamopnuie padbomot u onvimet.

1. KoncTpynpoBanue Tpakra Juisl pa3srOHa M JaJbHEUIIETO PABHOMEPHOTO
JIBUKECHUS IIApUKA U TEJIEHKKH.

2. OmnpenenieHre cpeaHeld CKOPOCTH CKOJIBKEHHS OpycKa WIM JBUKECHUS
1IapYKa 10 HAKJIOHHOM TIOCKOCTH.

3. OmnpeneneHue yCKOpEeHHUs Tejla MPU PaBHOYCKOPEHHOM JBHKEHUM TIO
HAKJIOHHOU IUIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HadaJbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ciy MpPU PABHOYCKOPEHHOM JABMKEHUHU 0e€3
HAYAJIbHOM CKOPOCTH NYTHU OTHOCSTCS KakK PsAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

7. Onpenenenue K03PPUUHUEHTA TPEHUS CKOJIbKEHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. OmnpeneneHue pabOTHl CUJIbl TPEHUSI MPU PABHOMEPHOM JIBHIKECHUU
T€JIa M0 TOPU30HTAIBHOU OBEPXHOCTH.

10. Onpenenenne padboOThl CWIBI YOPYrOCTH TMpPU TOABEME Tpy3a C
WCITOJIb30BAHUEM HETOABUKHOTO U IMOJBUYKHOTO OJIOKOB.

11. MI3yueHue 3akoHa COXpAHEHUS YIHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHNsI U BOJHBI.

Konebarenbnoe paBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMIA:
IIEpUOJ, YacTOTa, aMIUINTyJda. MareMaTH4eCcKHMii W NPYKUHHBIA MAasTHUKH.
[IpeBpalienrie sHEPrUM MpU KOJIEOATEITHHOM ABUKEHUU.

3atyxawonme KoneOanus. BwiHyxIeHHble  KoseOaHus.  Pe3zoHaHc.
Mexanuueckue BoJIHBL. (CBOWCTBa MEXaHWYECKHWX BOJH. IIpojonbHble U
MONEPEYHbIE BOJHBL. [[TMHA BOJHBI W CKOPOCTh €€ PpacHpOCTPaAHCHMUSI.
Mexanuyeckue BOJIHBI B TBEPIOM TEJE, CEUCMUYECKNE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa M BhicoTa TOHA. OTpakeHue 3Byka. Mudpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune kosieO0aHuil TEJI MO AEWCTBUEM CHJIIBI TSHKECTH M CHIIBI
yIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HaGnronenue BIHYKIEHHBIX KOJICOAHUI 1 pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETIN).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
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6. AKyCTUYECKUI PE30HAHC.
Jlabopamophuie padbomost u onvimol.
1. OmpeneneHue 4YacTOThl W TEpHOJIa KOJEOaHUM MaTEeMaTHYECKOTO
MasiTHUKA.

2. Ompezenenne 4acTOThl U IEpHOJIa KoieOaHUii MPYKUHHOTO MAasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH Tepuoja KoJieOaHHWI IMOJBEIICHHOTO K
HUTHU Tpy3a OT JJIMHBI HUTH.

4. WccnenoBaHWe 3aBUCMMOCTH TEpHOJa KOJICOAHUH MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.

5. IIpoBepka HE3aBUCHMOCTH MEpHOJIa KOJeOaHUil Tpy3a, MOABEIIEHHOTO
K HUTH, OT MacChI Tpy3a.

6. OmbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh TNE€pHOJa KojeOaHHit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOJIHOTO MaICHUS.

Paspges 10. Di1eKTPOMArHUTHOE 10J1€ U JJIEKTPOMATHUTHBIEC BOJIHbI.

DOIEKTPOMArHUTHOE TMOJe. ODJIEKTPOMAarHUTHbIe BOJHBL.  (CBOMCTBa
AJIEKTPOMArHuTHHIX BOJIH. [llkama sneKTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupona csera. CKopocTh cBeTa. BoHOBEIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBolcTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomut u onvimul.

1. M3yuyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOUIBHOTO

tenedona.

Pazgen 11. CBeToBbIe SIBJICHHS.

JlyueBas mopenp  cBera. HMcrounukum  cBera.  IIpsaMosmHerinoe
pactipoctpaneHue cBeta. 3atMeHuss ConHua u JlyHel. OtTpaxkeHue CcBerta.
ITmockoe 3epkano. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMmjieHusi cBeta. llonmHoe BHyTpeHHEe
oTpaxkeHHe cBeTa. Vcmosb30BaHWE TIOJHOTO BHYTPEHHEIO OTPAKECHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xoax nyuedr B naumnH3e. OnTtuyeckas cucreMa ¢oToanmapara,
MHUKpOCKONa W Teneckomna. ['ma3 kak omTuyeckas cucteMa. bBin3opykocTs u
NaTbHO30PKOCTb.

Paznoxenune Oenoro ceera B crekTp. Omnbitel HeroTona. Cnoxenue
CIIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.



Jemoncmpayuu.

1. IlpAmonnHEHOE pacIpOCTPaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenune wu300pakeHUl B IJIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKaiax.

IIpenomiienue cBera.

OnTuyuecKkuii CBETOBO/I.

Xon tyuel B coOuparoliei JInH3e.

XO0J 1yder B pacCeMBAIOLIEH JIMH3E.

[Tonyyenue n300pa>keHU ¢ TOMOIIBIO JINH3.

[Tpunuumn aeiictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moenb riasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [lony4yenue 6enoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamophuie padbomost u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIIa OTPAKEHUS CBETOBOIO Jy4da OT yria
MTaJICHHUS.

2. W3ydeHue xapakTepUCTHK U300pakeHHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnepgoBaHue 3aBMCHMOCTH yIUIA MPEIOMIIEHUS CBETOBOTO Jiyda OT
yIJia naJeHUsl Ha TPAHULE «BO3AYX—CTEKIIO».

4. TlomyueHue U300pakeHUHN C TOMOIIBIO COOMPAIOIICH JIUH3BI.
Omnpenenenve  (OKyCHOTO  pacCTOSHHUA U ONTHYECKOM  CHIIBI
coOuparoiei JTUH3bI.

6. OMBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmbITHI 0 BOCHPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes
LBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBbI€E SIBJEHHS.

OmneiTel Pezepdopaa u miianerapnas mozaens aroma. Monens atoma bopa.

Hcnyckanue u normouieHue ceeta aroMoM. KBaHThI. JInHe4aTeie CIIEKTPHI.

PamnoaktuBHocTh. Aunbda, Oera- u ramma-uznyudeHus. CrpoeHue
aToMHOro  snpa. HyxkimoHHas  Momens  atomHoro  sigpa.  M3orombl.
PannoaktuBHbIe npeBpaienus. llepuoa nomypacnazga aTOMHBIX sI€Ep.

SnepHble peakiu. 3aKOHbI COXPAHEHHSI 3apsiIOBOIO U MAacCCOBOT'O YHCEI.
DHeprus CBsI3U aTOMHBIX snep. CBs3b MacChl U 3HEPruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CosHIla U 3BE3 .

SAnepnas sHepretuka. JIeHCTBUS paJMOAKTUBHBIX M3JIyYEHUW Ha JKUBBIC
OpPTaHU3MBI.

Jemoncmpayuu.
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CriekTpbl U3Ty4YEeHHSI U TTOTJIONICHUSI.

CrHeKTpbl pa3IMIHbBIX Ta30B.

CnekTp Bogopo/a.

HaGnronenue TpekoB B kamepe Buiibcona.

PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

Peructpanus u3aydeHus NpUPOIHLIX MUHEPAIOB U MPOTYKTOB.

JIa6opamopubze pabomul u onvimol.

1. HaGmroneHue CrIoNIHBIX U TMHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

2. UccnenoBanme TPEeKOB: M3MEPEHHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY

nyTH (o gororpadusm).

3. H3mepenue paanoakTUBHOTO (hOHA.

IToBTOPHUTENHLHO-00001IAIOIIIUI MOIYJIb.

[ToBTOpUTENHEHO-0000IAIOMINIA MO/IYJIb npeaHa3HaYeH JUTSt
CUCTEMATH3allMKM W  O0OOIIeHHS TMPEAMETHOrO0 COJEpKaHUs U OIbITa
NEATEeNIbHOCTU, MPUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (DU3MKH, a TaKkKe
JUISL TIOJTOTOBKM K OCHOBHOMY TOCYJIapPCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00y4Jaromuxcs, BbIOPABIIMX ATOT YUEOHBIN MpeIMET.

[Ipn w3ydeHMM JAHHOTO MOJYJISA PEATM3YIOTCS M CHCTEMATH3UPYIOTCS
BUJIbl JICSITEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUHUBAECTCS JAOCTHKCHHUE
MPEAMETHBIX W METANPEeJIMETHBIX IUIAHUPYEMBIX PE3yIbTaTOB O0Oy4YeHUS,
dhopMUpyeTCsl €CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METO/OB
MCCJICIOBAHMS SIBIICHUN MPUPOJIBI M TEXHUKHU, OBJIAJICHUEC YMEHUSIMHU OOBSICHITh
¢dbu3nuecKkue SBICHUS, TPUMEHSS MMOJTYUYEHHbIE 3HAHMS, PelllaTh 3a7a4yu, B TOM
YHUCJIE KaY€CTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHiunuanbHO  JAEATEIBHOCTHBIA  XapakTep  JaHHOrO  pasjesa
peanusyercs 3a CYET TOTro, UTO OOYYAIOIIUECs BHITIOIHSIOT 33/IaHUs, B KOTOPBIX

I N

UM IPEJIAraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUI pacrno3HaBaTh W HAYy4YHO OOBICHATH
(bu3nYecKue SBICHUS B OKPYKAIOIIEH MPUPOJIEe U TTOBCEAHEBHOM JKU3HMU;

MCIIOJIB30BaTh HAay4YHBbIE METOJbI HUCCIENOBaHUS (DU3UUYECKUX SIBJICHUMU, B
TOM YHCJIE U1 IPOBEPKU TUIIOTE3 U MTOIYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HayYHbIE OCHOBBI Han0OOJiee Ba)XKHBIX JIOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUW, HANpUMEp, MNPAKTUYECKOrO  HCHOJIb30BAHUS  Pa3JIMYHBIX
VUCTOYHHUKOB DHEPIrUM HAa OCHOBE 3aKOHA IPEBPALEHHUS U COXPAHEHUs BCEX
W3BECTHBIX BUJIOB YHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO o00I1Iero oOpa3oBaHuUs

HAIpPaBJIEHO HAa JOCTHKEHUE JMYHOCTHBIX, METANpPEAMETHBIX M IMPEeIMETHBIX
0o0pa3oBaTeNbHBIX PE3YJIbTaTOB.

B pesynbrare wusyueHuss (PU3UKK Ha YpPOBHE OCHOBHOTO OOUIEro

oOpazoBanus y oOyuawmierocs OyayT cpOpMHUPOBaHBI  CIICIYIOIINE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMSI:

- TMpOsSIBIICHHE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi hu3nUecKo HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTHMBHOMY YYacTUIO B OOCYXJEHUU OOIIECTBEHHO
3HAYUMBIX W OTHYECKUX TPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

- OCO3HAHUE BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHLMIOB B ACSATEIbHOCTU
YYEHOT0;

3) 3¢cTEeTHYECKOr0 BOCIIUTAHUS :

- BOCIIPUSITHE ICTETUYECKUX KauecTB (PM3MUECKON HAYKH: €€ TapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTU HAYYHOI'0 MO3HAHMS:

- OCO3HaHHME LEHHOCTH (PU3NYECKON HAayKHM KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI ~ MHUpaA, OCHOBBI  DPa3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBJIAIONIEN KYJIBTYPBI,

- pa3BUTHE HAYYHOH JFOOO3HATEIBHOCTU, MHTEpPECAa K HCCIEAOBATEIIbCKOM
NEeATEeIbHOCTH;

5) ¢opvupoBaHus KYJbTYPbI 3A0POBbA M JIMOIHUOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro o0pa3a KH3HA B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBWJI 0O€30IacHOrO IMOBEJICHUS Ha
TPaHCTIOPTE, Ha JOPOTaX, C AICKTPUIECKUM U TEIUIOBBIM O00OpYJIOBAHHUEM B
JOMAlITHUX YCIIOBHUSIX;

- c(hopMUpPOBAHHOCTh HaBBIKA peQIEKCUM, MPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAKOTO € MpaBa y JPYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



- aKTMBHOE Y4YacTHE€ B PELICHHUM MPAKTUYECKHX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3alu, TopoAa, Kpas) TEXHOJOTHYECKOH U
COIIMAJIbHOW HAIIPaBJIECHHOCTH, TPEOYIOIIMX B TOM YHUCIE M (U3HMYECKUX
3HAHUU;

e - MHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOdecCuid, CBI3aHHBIX C (U3UKOM;

e 7)I3K0JOrH4e€CKOro BOCIIMTAHUSA:

e - OpPHCHTAIMS HA MPUMEHEHUE (PU3NYECKUX 3HAHUU JJIS pelieHus 3a7ad B
00JlacTH OKpY>Kalollel cpejbl, MIaHUPOBAHUSI MOCTYNKOB M OIIEHKH HX
BO3MOXHBIX ITOCJICJICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HaHME II00aTBLHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel ux
pelieHus;

e §8) ajanTanuyM K M3MEHSIOIIUMCH YCJIOBHSM COUMAIBLHON M NMPUPOAHOI
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCHCTBUU TMPU BBHINOJHEHUU HCCIIECIOBAHUNA U

MPOEKTOB (PU3MYECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM

APYTHX;

e - TIOBHINICHUE YypPOBHS CBOEH KOMIICTCHTHOCTH 4Yepe3 TMPAKTHICCKYIO
NeSATEeIIbHOCTD;

e - TMOTpeOHOCT, B (OPMHUPOBAHMHM HOBBIX 3HAaHWUH, B TOM YHCIE
dbopMyIIMpOBaTh HUJICH, IOHATHS, THIOTE3bl O (HU3NUECKUX OOBEKTax H
SIBJIICHUSX;

e - OCO3HaHHE Je(PHUIUTOB COOCTBCHHBIX 3HAHUH M KOMIICTCHTHOCTEH B

obsactu PU3UKH;

e - IUIAHUPOBAHHWE CBOETO PA3BUTHSI B MPHUOOPETECHWUU HOBBIX (PU3MUECKHUX
3HaHUM;

e - CTpEMJICHHWE AaHAJIU3UPOBATh W BBIABIATH B3aWMOCBSI3U TIPHPOJIHI,
o0IecTBa M HPKOHOMHUKHU, B TOM YHCJE C HCIOJIb30BaHUEM (DU3MUYECKUX
3HAHUU;

e - OIICHKA CBOUX JICUCTBUI C Y4YETOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCCACTBUHN.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs mporpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromerocss  OyayrT  chOpMHpPOBaHbI
MeTanpeMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE MO3HaBaTeNIbHbIE
yHUBEpCajdbHble Y4YeOHblEe MJCWCTBHs, KOMMYHUKATHBHBIE YHHUBEPCAJIbHBIC
y4eOHbIe JeCTBUS, PETYISATUBHbIEC YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUSI.



ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eCTBUS

Bba3oBble JiornuecKkue 1eMCTBUA:

BBISIBIIAITH U XaPAaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH OOBEKTOB
(sBIIEHUI ),

YCTaHABIWBATh CYIECTBCHHBIN MPU3HAK KiIacCU(PUKAIMN, OCHOBAHUS
JU1s1 000OITIEHUS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTPHUBAEMBIX
dakTax, MaHHBIX M HAONIOJAEHUSX, OTHOCAIIUXCA K (PU3HYECKUM
SIBJICHUSIM;

BBISIBJISITH TPUIMHHO-CJICICTBEHHBIE CBSI3HM MPHU M3YYCHUU (DU3NUSCKUX
SBJICHMA ® TIPOIECCOB, JieJaTh BBIBOJBI C  HMCIOJb30BaHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHM, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBSI3SX (PU3HUCCKUX BEJINYUH;

CaMOCTOATENILHO BBIOMpATh CHOCOO pemieHus ydeOHOH (Pu3nuecKon
3a/1ayu (CpaBHEHHE HECKOJBKUX BapHAHTOB PEIICHUs, BEIOOp Hanboee
MOIXO/ISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKue 1eHCTBUA:

WCITOJIP30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIbCKUN  MHCTPYMEHT
MO3HAHUS;

MPOBOJIUTh IO CAMOCTOSITEIPHO COCTABIICHHOMY TIUIaHY — OIIBIT,
HECJIOKHBIM (U3UUECKUI HKCIEPUMEHT, HEOOJBIIOEe WCCIEI0BAHUE
(bU3UYECKOrO SIBJICHUS,

OIICHWBATh HA TPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(OpMaIHIo,
MIOJTYYCHHYIO B XOJIC MCCIICIOBAHUS UJIU YKCIICPUMEHTA,;
CaMOCTOATENLHO  (popMyMpoBaTh  00O0OIIEHUST W  BBIBOABI  TIO
pe3ylbTaTaM MPOBEAEHHOTO HAOIIOICHHS, OTIBITA, HCCIIEAOBAHNS;
MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHINIee pa3BUTHE (HUIUIECKUX
IPOIIECCOB, a TaKXe BBIIBUTATh MPEAMOIOKEHUS 00 WX pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTH PA3JTMYHBIE METOJIbI, HHCTPYMEHTHI M 3alPOCHI TIPH TTOUCKE
1 0TOOpe MH(POPMAIIUK WM JAHHBIX C YYETOM MPEAJIOKEHHON yIeOHOU
dbuznyeckon 3aaauu;

aHAM3UPOBATh, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UHGOPMAITHIO PA3IUYHBIX BUIAOB B (POPM IIpEICTaBIICHHUS,



CaMOCTOATENILHO BBIOMPATh ONTHUMAIbHYIO (HOpMY TMpeCTaBICHUS
MH(pOpMaMU M WUIIOCTPUPOBATh pEIIAEMbIE 3aJauyd HECIIOKHBIMU
CXeMamu, uarpaMmmamMu, HHOU rpaukoi U uX KOMOUHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B X0Ji€ OOCYXJIeHUS Y4eOHOr0 MaTepuaia, pe3yabTaToB JabopaTOPHBIX
paboT W MPOEKTOB 3a/aBaTh BOMPOCHI IO CYUIECTBY OOCYKIaeMOM
TEMbl WM BBICKA3bIBaTh WJIEH, HALECJICHHBIE HA pEIICHHWE 33Ja4d U
nojjep kaHue 0JaroxenareIbHOCTH OOLIEHUS;

CONOCTABIISATh CBOU CYXKJAECHHS C CYKICHUSMHU JPYTMX YYaCTHUKOB
auanora, oOOHapy»XUBaTh pa3Iuyue U CXOACTBO MO3UIINH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEACTaBIATh PE3YJbTAThl BBIOJIHEHHOTO (PU3UYECKOIrO
OMbITa (3KCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHUMAaTh U  HWCMOJb30BaTh  IPEUMYyLIECTBA  KOMAHIHOM U
WHJUBUYyAJIIbHOW pPaOOThl MPU PELIEHUH KOHKPETHOM (PHU3MUECKOM
po0JIeMBI;

NpUHUMATh LEJIM COBMECTHOM JESITEeNIbHOCTH, OpPraHU30BHIBATH
AercTBUsT 1O €€ JOCTHMKEHHMIO: paclpelesiaTh poyid, 00CYyXAaTh
MPOILIECChl U PE3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHHS
HECKOJILKHX JIIOJICH;

BBITIOJIHATD CBOIO YacTh paOOThl, JOCTUras Ka4eCTBEHHOTO Pe3yJibTara
[0 CBOEMY HAIpPABJIICHUIO U KOOPAHHHUPYS CBOM JEHCTBUSA C JAPYTHMH
YJl€eHaMU KOMaH/bl;

OLICHMBATh KaY€CTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICUCTBUS.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

CaMoopraHm.aumI:

BBISIBJISITh  MPOOJIEMBI B JKM3HEHHBIX UM YYEOHBIX CHUTyaIUsX,
TpeOYIOIUX IJi peuieHust PU3nYeCKux 3HaHUM;

OpPUEHTUPOBAThCA B PA3IMYHBIX [OAXOJAX MPHUHATUA PELUICHUI
(MHAUMBHUIyaTbHOE, MPUHITUE PELICHUS B TPYIINE, IPUHSATHUE PEIICHUIN
TPYIIION);

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pEIICHUsT (HU3NYECKOU 3a7auu
WIM [UIAaHA MCCJIEAOBAHUSA C YYETOM HMMEIOLIUXCS PECYypCcoOB U
COOCTBEHHBIX  BO3MOXKHOCTEM, apryMEHTHUpPOBATh IMpejjiaracMblie
BAPHUAHTHI PELICHUI;



ACJIaTh BI)I60p u 6paTL OTBCTCTBCHHOCTD 34 PCIICHHC.

CaMOKOHTpOHL, IMOIUOHAJIBLHBbIN UHTEJJIEKT:

JaBaTh AJICKBAaTHYK OLEHKY CHUTyallMdu W IIpeajaraTb IUlaH €€
W3MEHEHUS;

OOBSACHATh TMPUYUHBI JOCTHKEHUS (HEHOCTHWIKEHHUS) pPE3yJIbTaTOB
NESATEeNIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTH (B TOM YHKCIIE B X0/l BHIMOJHEHHUS
(u3MUEeCKOro MCCIENOBaHUA WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEIHCTB, M3MECHHUBIIMXCS CUTYaIlud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM,;

CTaBUTh ce0s HAa MECTO JIpyroro 4ejJoBeKa B XOJ€ Ccropa WId
JUCKYCCHM Ha HAy4YHYK TE€MYy, IMOHHMaTh MOTHBBI, HAMEPECHUS H
JIOTUKY JIpyroro;

MpU3HaBaTh CBOE MPABO HA OMIMOKY MpHU pelieHurn GU3MYECKUX 3a7ad
WJIY B YTBEPKIACHHSIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYIoro.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 KJjacce NpeIMETHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh TMOHATUSA: (PU3MYECKHUE U XUMUYECKHUE SIBJICHMS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, EIMHUIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA BeulecTBa (TBEPOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYECKOe JIBH)KEHUE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOLIAsS
cuma, gepopmanus  (ympyras, —IUIaCTHYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuyaTth siBiAeHUS (nud@ys3us, TEMIOBOE NBIKCHHE YaCTHI]
BEILIECTBA, PABHOMEPHOE [IBUKEHUE, HEPABHOMEPHOE JBUKECHHUE,
WHEpPLUsA, B3aMMOACHUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C
3aKpEIJIEHHOM OCBhIO BpalllEHHUs, Iepeaya JaBJICHUS TBEPIABIMU
TelaMH, >KHJIKOCTSMHM M Ta3aMu, aTMOC(epHOE JaBJICHHE, IJIABAHHE
TEN, TPEBPAIICHUS] MEXaHWYECKONW DSHEPruM) IO OMUCAHUI0 UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOe (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYEHHBIX (U3UYECKUX SBJICHUN B
OKpYy’KalollleM MHpe, B TOM 4YHcie (pU3HUecKHue sIBICHUS B MPHUPOJE:



IPUMEPHI ABUKEHHUS C PA3JIMYHBIMUA CKOPOCTSIMU B KMBOM M HEKHBOU
pupojie, ACUCTBUE CHIIBI TPEHUST B TPHUPOJIE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHu3M, IUIaBaHUE PbIO, pbryaru
B TeJ€ YeJOBEKa, MPU 3TOM MEPEeBOAMTH IMPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHU) (DU3UIECKUX
SIBJICHUI;

ONMKCHIBATh W3YYEHHBIE CBOWCTBA TeN W (PU3UYECKHE SIBIICHUSA,
UCTIONB3Yysd (U3MYECKUE BEIWYUHBI (Macca, O0O0OBEM, TIJIOTHOCTH
BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIa YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tella, CWia TPEeHHs, JaBjieHue (TBEPAOro Teina,
KUJKOCTH, Tra3a), BBITAJKHBAIOLIAs CWJIA, MeXxaHUdeckas paloTa,
MOIIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(p(UIHUEHT TMOJIE3HOr0
JNEHUCTBUSI MEXaHU3MOB, KUHETHYECKas M MTOTEHIIUAJIbHAS SHEPIus), PU
ONMHMCAHUM MPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICT HUCIIOIB3YEMBIX
BEJIMYMH, UX OOO3HAYECHUSI U EAUHULIBI (U3NYECKUX BEJIUYMH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIUYUHY C
IPYTUMH BEJIWYMHAMU, CTPOUTH TpadUKU H3YyUYECHHBIX 3aBUCHUMOCTEH
(bM3UYECKUX BEIIMUHH,

XapaKTepHu30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBIEHUS M IPOLECCHI,
WCIIOJNB3Ysl MpaBuia CIOXKEHUS CHI (BIOJb OJHOW MPSMOW), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, IpaBUJIO PAaBHOBECHUS pbluara
(6;oka), «30JI0TO€ TIPaBWJIO» MEXaHUKH, 3aKOH COXpaHCHHS
MEXaHUYECKOW PHEpPruu, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIMChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (DpU3MYECKUEe SBICHUS, MPOIECCHl U CBOMCTBA Tell, B TOM
yyucie€ M B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BbISBIATb NPUYMHHO-CIEJACTBEHHBIE CBSI3H, CTPOUTH
0o0bsiCHeHHE U3 1—2 JOTrMYecKUX IIaroB ¢ OMopod Ha 1—2 M3yuyeHHBIX
CBOWCTBa  (UBMYECKUX  SIBJICHUHM, (PU3NYECKHX  3aKOHA  WIIU
3aKOHOMEPHOCTH;

pemaTth pacy€THble 3a7ayud B 1—2 HENCTBUS, HUCHOJb3Yys 3aKOHBI U
dbopmyIibl, cBs3bIBarolue (U3UYECKUE BEIIMUUHBI: HA OCHOBE aHau3a
YCJIOBUS 3aJayd  3alUChIBaTh KPATKOE YCIOBHE, IOJICTABIAThH
¢usnueckre BeIUYUHBI B (GOPMYJIbl U MPOBOAUTH PACUETHI, HAXOJUTh
CIpaBOYHbIC JAaHHbBIC, HEOOXOAUMBIEC NJIsl peUIeHHs 3a7ad, OLICHHWBAThH
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKON BETUYHMHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOYKHO PEIIUTh MpPU MOMOLIU
¢u3MUeCKMX METOJI0OB, B OINHCAHMM HCCIEIOBAHUS  BBIICIATH



IpoBepsieMoe MPEANOJI0KEHNE (rumotesy), paznuyarh u
WHTEPIPETUPOBATH TIOJYUYCHHBIN Pe3yJIbTaT, HAXOAUTH OITMOKH B XOJE
OTIBITA, JIENIATh BBIBOBI IO €0 pe3yJIbTaTaM;

MPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (U3UYECKUX SBICHUA WIIH
¢uznueckux  CBOWCTB  Tel:  (opmynupoBaTh  IPOBEpSEMbIC
OpPEINONOKEHUsI,  CcOOMpaTh  YCTAaHOBKY U3  TPEUIOKEHHOTO
000pyI0BaHUs, 3aMMUCHIBATH X0 OTIBITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH TPSAMBIC M3MEPEHUS PACCTOSHHS, BPEMECHH, MAcChl Tela,
0o0BéMa, CHIIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBBIX TPUOOPOB, 3aMKUCHIBATH IMOKA3aHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKON BETUUHHBI
OT JAPYTOH C UCTIOJIb30BAaHUEM MPSMBIX U3MEPECHHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO ABMXKYILETOCS TeJda OT BPEMEHM IBWKEHUS Tella, CHJIbI
TpPEHUs CKOJIbKEHUSI OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEM
TE1 W HE3aBUCHUMOCTH CHJIbI TPEHHsI OT IUIOIIAINA COMPUKOCHOBEHHUS
TEJ, CHJIBI YIPYTOCTH OT YAJIMHCHUSI TIPYKUHBI, BHITATKHBAIOMICH CHJTBI
0T 00bE€Ma MOrpyXEHHOM YacTU Tejda M OT IJIOTHOCTH JKHAKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJI0, YCIOBHM TUIaBaHUS TEJN, YCIOBUI PaBHOBECHS phluara
1 OJIOKOB), y4acTBOBaTh B TUIAHMPOBAHWHM YYEOHOTO HCCIICJIOBAHMS,
coOupaTh  yCTAaHOBKY W  BBINOJHATH  HM3MEPEHHS,  CIeAys
NPENJOKEHHOMY IJIaHy, (UKCHUPOBATh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIWYWH B BHJIC MPEIOKEHHBIX TaOIUIl U
rpaduKoB, AenaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEAOBAHMUS;

MPOBOJIUTH KOCBEHHBIC M3MEpPEHUST (DU3NUSCKUX BETUYUH (TUIOTHOCTH
BEIIECTBA JKUJKOCTH W TBEPAOrO TeNa, CUiIa TPEHUS CKOJIbKEHUS,
JaBICHWE BO3AyXa, BHITAIKUBAIONIAs CHIa, JACUCTBYIOIAs Ha
NOTPY>KEHHOE B JKHJIKOCTh TeJO, KOADPHUIIMEHT MOJIE3HOTO ACHCTBUS
IIPOCTBIX MEXAaHHW3MOB), CJCAys TPEIIOKEHHON WHCTPYKIUU: TIpU
BBITIOJTHEHUN U3MEPEHUI COOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYUHBI,

coOmo/laTh TMpaBWja TEXHWKKM 0€30MacHOCTH Tpu  pabore ¢
J1a00paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIIUATIBI IEUCTBUS MPUOOPOB M TEXHUIECKUX YCTPOUCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIAIOIIMECS COCYIbI, OapoMeTp,
phIUar, MOABMKHBIN M HETIOBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;



K

XapaKTepU30BaTh MPUHIUIBI JACUCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONUCAHHS (B TOM YHUCIE:
INOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJAA, THUIPABIMYECKUN IIpeECC,
MaHOMETp, BBICOTOMEp, MNOPIIHEBOM HACOC, apeoOMETp), HCHOJIb3Ys
3HaHHA O CBOMCTBaX (U3NYECKUX SIBICHUA U  HEoOXOJuMbIe
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTh TpUMEPHl  (HAXOAUTh HUH(OpPMAIMIO O MpUMEpax)
PAKTUYECKOTO MCHOJIB30BAHMS (PU3NYECKUX 3HAHUN B MOBCEHEBHOU
KU3HU IS 0O0ecTieueHnst 0€30MacHOCTH MPU OOpaIIeHUH ¢ TpUOOpaMu
U TEXHUYECKMMHU YCTPONCTBAMU, COXPAHEHHUSI 3I0POBbsl U COOJIOICHUS
HOPM 3KOJOTHYECKOTO ITOBEJICHHS B OKPYKAIOLIEH CpelIe;
OCYUIECTBJIATH OTOOpP HMCTOYHHMKOB HHGopmanuu B HWHTepHere B
COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONIUXCS 3HAHUM W TYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICJIATh HMH(OPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUYMBOM WIIU
MOJKET OBITh HEIOCTOBEPHOM;

HCIIOJIb30BaTh npu BBIITOJTHEHUU y4eOHBIX 3a/laHui
HAYYHO-TIOMYJISIPHYIO  JIMTEpAaTypy  (U3NYECKOro  COAEp KaHMS,
CIIPaBOYHBIE MAaTEPHUAIbI, pecypchbl ceTh VHTEpHET, BiIaleTh IPUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus MH(DOpMALMU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(POpMaLIUU PU3HUECKOTO CONEpKaHUSs, B
TOM YHCJI€ MyOJMYHO JenaTb KpPaTKUE COOOIIEHHS O pe3yJibTaTax
POEKTOB WJIM YYEOHBIX HCCIEJOBaHUM, TMPU HSTOM TPaMOTHO
HCIIOJIb30BaTh M3YyYECHHBIM TMOHATHIHBIA anmapar Kypca (QU3HKH,
COIPOBOX/1aTh BBICTYIUICHHE IIPE3CHTALMEM;

MIPU BBINOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEHOBAHUN pacCHpeAeiiaTh
00513aHHOCTH B TPYMIE B COOTBETCTBHM C IOCTABJICHHBIMH 3aJla4aMH,
CIEAUTh 3a BBIIOJIHEHUWEM IUIAHA JCHCTBHUM, aJEKBAaTHO OILIEHUBATh
COOCTBEHHBI BKJaJ B JICATEIBHOCTh TPYIIBI, BBICTpAaUBaTh
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.
KOHIly oOydeHus B 8 KJjacce mpeIMeTHbIE pe3ybTaTbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

UCIIOJIb30BaTh IMOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEIJI0BOE
IBWKEHUE aTOMOB W MOJIEKYJI, arperarHbleé COCTOSHUSI BEILECTBA,
KpUCTAJUIMYECKUE U aMOP(HBIE TeJla, HACBIIEHHbBI 1 HEHACBHIIIEHHBIN
nap, BJIQXHOCTb BO3[lyXa, TEMIEpaTypa, BHYTPEHHSSI DJHEPIUs,



TEMJIOBOW  JBUTATENb,  DJEMEHTApHBIA  AJIEKTPUUECKUU  3apsf,
ANEKTPUYECKOE TIOJIe, MPOBOJHUKH W JUAJCKTPUKU, TTOCTOSHHBIN
AIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

pasnuyaTh SBICHUS (TEIUIOBOE PACIIUPEHUE U CKAaTHE, TEIUIoNeperaya,
TEIJIOBOEC  pPABHOBECHE, CMAauMBaHUE, KANWUIAPHBIE  SIBJICHHUS,
UCTIapeHHue, KOHJICHCAITNS, TJTaBJICHUE, KpUCTaJUTH3AITUS
(oTBepaeBaHuE), KUIEHUE, Teonepeaadya (TEIUIONPOBOJAHOCTb,
KOHBEKITUS, H3TyUEHHUE), SJICKTPU3ALNS TeJ, B3aUMOJICHCTBUE 3apsIOB,
JEHCTBUS AIIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICiICTBHE MAarHUTOB, IEHCTBUE MATHUTHOTO MOJISI HA TIPOBOHUK
C TOKOM, DOJEKTPOMAarHWTHAas HWHIYKIWS) TI0 OMNHCAHUI0 HX
XapaKTEPHBIX CBONCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBJICHUE U3YYCHHBIX (U3HUECKUX SBJICHHN B
OKPYKaIoIeM MHUpE, B TOM YHuCie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE M KalWUISIPHBIE SIBIIGHWS B TIPUPOJIE,
KpUCTaUTbl B Tpupone, m3nydeHue CoiHIA, 3amMep3aHue BOJIOEMOB,
MOpCcKHe Opu3bl, oOpa3oBaHHWE pOCBHI, TyMmaHa, HHEsS, CHeEra,
JNICKTPUYECKUE SIBJICHUS B arMocdepe, DSIEKTPUYECTBO IKHUBBIX
OpraHW3MOB, MArHUTHOE TIOJIe 3eMiu, JApeld ToICcoB, poOJb
MarHUTHOTO TIOJIS JIJIS JKU3HHM Ha 3emuie, MOJISPHOE CHSHHUE, TIPH 3TOM
MEePEeBONTh  MPAKTUYECKYI0  3a7ady B Y4eOHYI0, BBIACIATH
CYILIECTBEHHbIEC CBOMCTBA (MPU3HAKH) (PU3NYECKUX SBJICHUN;
OMKCHIBATh HW3YYEHHBIC CBOWCTBA TeN W (PU3UUYECKHUE SIBIICHUSA,
UCTONIb3ysl  (U3MYECKUE BENWYMHBI (TeMIiepaTypa, BHYTPEHHSS
OHEPTUs, KOJIMYECTBO TEIUIOTHI, yACIbHAs TEIJIOEMKOCTh BEIIECTBA,
yaelbHas TEIUIOoTa TUIABJICHMSI, yJAelbHAs TEIUIoTa MapooOpa3oBaHMs,
yAelbHAsl TEIJIOTa CropaHusi TOIUIMBA, KOA(P(OUIMEHT MOJIE3HOrO
JICCTBUSA TEIJIOBOM MAIIIMHBI, OTHOCUTEIbHAs BIAXXHOCTHh BO3/IyXa,
ANMEKTPUYCCKUN 3aps]l, CHUja TOKa, »JJICKTPUYCCKOES HaIpsHKCHHE,
COMPOTHUBJICHUE TPOBOJHUKA, YACIbHOE COMPOTUBICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh JICKTPUUYECKOTO TOKA), TIPH OMMCAHUH MPABUIIBLHO
TPAKTOBATh (PU3UYECKUN CMBICIT UCTIOIB3YEMbIX BEIMYNH, 0003HAUYCHHUS
U €IMHULIBI PU3NYECKUX BEJMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEJIMYHMHY C APYTHMMH BEIHYUHAMH, CTPOWTH
rpaduKy U3YyYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3WUECKHE SIBICHUS W TIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUr



CTpOEHHS  BEIECTBA, NPHUHIMI  CYNEpPHoO3UIUMU  mojed  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma ist
ydacTKa 1enu, 3akoH Jxoyns—JIeHua, 3aKkoH COXpaHEeHUs! SHEPTUU, TTPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIMCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKHUE TMPOLIECCHl U CBOICTBA Tell, B TOM YHUCJE U B
KOHTEKCTE  CHTyalud  IPaKTUKOOPHEHTHPOBAHHOI'O  XapakTepa:
BBISIBJISIT IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH O0BbACHEHHE U3 12
JIOTUYECKHX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SABJICHUM, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3a4ayu B 2—3 JIEUCTBUS, HUCIOJB3YS 3aKOHBI U
(dbopMyIIbl, CBsI3bIBAOIINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAJIM3a
YCIJIOBHSI 33J1a4yl 3alHUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JTAHHBIX [JIS pEIIeHHs] 3aJlayd, BBIOMpATh 3aKOHBI U (popMmyIbI,
HEO0OXoAMMBbIE ISl €€ pEelleHUs, MPOBOJIUTh Pacdy€Tbl U CPaBHUBATH
[OJyYEHHOE 3HAaueHUue (PU3NYECKOM BEIMYMHBI C HM3BECTHBIMU
JAHHBIMU,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MNpU MOMOIIH
(U3HUECKUX METOJ0B, UCIOJIb3Ysl OMUCAHUE MCCIEIOBAHMS, BBIIEISATh
IIPOBEPSIEMOE TPEIAIOIOKEHNUE, OLEHUBATH IPABUIBHOCTH MOPSAJKA
IIPOBEJICHUSI UCCIIEIOBAHUS, 1eJIaTh BHIBOIBL;

NPOBOAMUTH OMBITHl 10 HAOMIONEHUIO (U3NYECKUX SBICHUM WIH
¢u3nueckux CBOWCTB Tel (KamWUIApHBIE SIBICHUS, 3aBUCUMOCTH
JaBJIEHUS BO3JyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH Ipoliecca
OCTBIBAaHWS M HArpeBaHUs IpPU M3ITYYEHUU OT LBETAa H3Iy4arollei
(mornomaromei) MOBEPXHOCTH, CKOPOCTb HCHApeHusi BOABI OT
TEMIIEPaTypbl KMJIKOCTH M IUIOIIAJNA €€ IOBEPXHOCTH, 3JIEKTPU3ALINS
TE€1 W B3aUMOJCHCTBUE AJIEKTPUUYECKUX 3apsA0B, B3aUMOJICHCTBHE
INOCTOSIHHBIX MarHUTOB, BU3yaJIN3alisl MATHUTHBIX NOJIEH MOCTOSHHBIX
MarHuTOB, JEUCTBUSI MArHUTHOTO TMOJS HA MPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUTATENS TOCTOSHHOIO
TOKa): (QOopMyJIHUpPOBaTh MPOBEPAEMbIC MPEANOI0XKEHUSA, COOUpPaTh
YCTAHOBKY W3 IPENI0KEHHOr0 000pYyJOBaHUs, ONUCHIBATh XOJI OIbITa
1 GOpMYITMPOBATH BHIBO/IBI,

BBIIIOJIHATh ~ NPSIMBIE  HM3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHOU
BJIQXKHOCTU BO3/lyXa, CHWJIbI TOKAa, HAIPSIKEHHS C HCIOJb30BAHUEM
aHAJIOrOBBIX MPHUOOPOB U JAATUYMKOB (PU3NYECKUX BEIUYHUH, CPABHUBATH



pe3ynbTaThl ~ HM3MEPEHH ¢ y4y€ToM  3aJaHHOM  abCOIIOTHOM
MOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKON BETUYHHBI
OT JApPYroil C WCIOJIb30BAaHWEM NPSIMBIX H3MEPEHUN (3aBUCUMOCTH
COINPOTHBIICHUS TMPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH MOINEPEYHOIO
CEUCHHUs M YyJEIHHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIIBI
TOKa, MIYIIEro 4epe3 MPOBOJHHUK, OT HANPSDKEHUS HA IPOBOJIHUKE,
MCCIIEJIOBAHUE IOCIIE0OBATEILbHOTO W TMapaUIeNbHOTO COSAMHEHUN
MPOBOJHMKOB): IJIAHUPOBATh HCCIEOBAHHUE, COOMpATh YCTAaHOBKY WU
BBITIOJIHATD U3MEPEHHUS, CIIeays MPEJIO)KEHHOMY IIaHy, (UKCHUPOBAThH
pe3yNbTaThl MOJYUYEHHOW 3aBHCHUMOCTH B BHJE TaONHIl U TPa(HUKOB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTATaM MCCIICOBAHUS;

MPOBOANTH KOCBEHHBIE W3MEpEeHHs] (U3NYECKUX BEIUYUH (yIelbHas
TEMJIOEMKOCTh BEIIECTBA, COIMPOTHUBJICHHE TMPOBOJHHMKA, padoTa H
MOIIHOCTh JEKTPUUYECKOTO TOKA): MIIAHUPOBATH U3MEPEHHS, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIELys MPEAJIOKEHHON UHCTPYKIIHUH,
Y BBIUUCIISITh 3HAUCHUE BEIIMUUHBL,

coOmo/laTh MpaBWja TEXHUKKM 0O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYJOBaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JACHUCTBUS U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCAHHS (B TOM YHUCIE:
CHCTEMa OTOIUICHUSI TOMOB, TUTPOMETP, apoBasi TypOuHa, aMIIepMeTp,
BOJIbTMETP, CUETUMK AJIEKTPUUECKON DHEPTUH, IJIEKTPOOCBETUTEIbHbBIC
puOOPBHI, HarpeBaTeIIbHbIC AIIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE MPEIOXPAHUTENH, SJIECKTPOMATHUT, JIEKTPOBUTATEND
MOCTOSTHHOTO TOKA), HWCIONB3yS 3HAHUS O CBOMCTBAX (PUINYECKUX
SBJICHUM U HEOOXOAMMbIEC (PU3NYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA W W3MEPHUTEIbHBIC
npuOOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIH BHYTPEHHETO
CTOpaHUs, JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKHUX
Hene ¢ TOCIEeIOBaTeNbHBIM M MapaJljIeIbHBIM  COSAMHEHHUEM
AJIIEMEHTOB,  pa3jiuyas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
AIEKTPUUECKUX LIETIEH;

OPUBOIUTH TpUMEpHl (HAXOAWTH HH(OpPMAIMIO O MpPUMEPax)
IPAKTUYECKOTO MCIOJIB30BaHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOM
KU3HU I oOecrieyeHus 0e30MacHOCTH MpU OOpaIlleHUH ¢ MpUOopamMu
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U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3I0POBbSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 MMOBEJICHUS B OKPY>KAIOIIEH cpene;
OCYUIECTBJIATh MOUCK HHPOpManuu (U3UIECKOTO COJECPKAHUS B
NutepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUM M MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX HMCTOYHUKOB BBIJIEIATh HMH(POPMAILIUIO, KOTOpAs
SIBJISIETCS POTUBOPEYUBOM MU MOXKET OBITh HEJJOCTOBEPHOM;
HCIIOJIb30BaTh npu BBITIOJTHEHU U y4eOHBIX 3a1aHuI
HAyYHO-TIONMYJISIPHYIO ~ JIUTEpaTypy  (PU3MYECKOro  COAEp KaHuf,
CIIpaBOYHbIE MaTepHalbl, pecypchl ceth HTepHEeT, BllaJleTh pUEMaMu
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3oBaHusi MHGOPMALMKM W3 OJHOU
3HAKOBOU CHCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIE MHUCbMEHHBIC M KPATKHE YCTHBIE COOOIICHUS,
0000mass MHPOPMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
colepkaHusi, B TOM 4YHCIEe NyOJUYHO MPEACTaBIATh PE3yIbTaThl
MPOEKTHOM MJIM  HMCCJIEAOBATEILCKOW  JI€ATEIbHOCTH, TIPU ITOM
rPaMOTHO MCIIOJb30BAaTh M3YYEHHBIM MOHITUWHBIN anmapar Kypca
(bu3UKH, COTPOBOKIAATH BHICTYIIJICHHE MPE3CHTAIIUCH;

IIPY BBIMOTHEHUM Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUMN (PU3MUECKHX
IPOLIECCOB paclpenensTh 00S3aHHOCTH B TPYMIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU 33/1a4aMU, CIEIUTh 3a BHIMOJHEHUEM IJIaHA JEHCTBUI
U KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHMBATh COOCTBEHHBIM BKJIAJ B
NEeATEbHOCTD TPYIIIbI, BBICTPauBAaTh KOMMYHHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peiaTh KOH(PIUKTHI.

KOHIly oOydeHus B 9 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHHUIA:

HCIIOJIb30BaTh TOHATHS: CHCTEMa OTCU€Ta, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEJIbHOCTb MEXaHUYECKOTO JIBUKCHUS,
nedopmanus (ynpyras, miacTU4eckasi), TpeHUE, HEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTh U TEPETrpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPIOE TENO, LEHTP TSHKECTH TBEPAOrOo Tejla, paBHOBECHE,
MeXaHUYeCKre KoyieOaHUs U BOJHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK,
ANIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMM30PYKOCTh M JabHO30PKOCTb,  CIEKTPbl  HCIyCKaHUA U
HOIJIOIIeHNs, anb(a, OeTa- W ramma-u3Iyd4eHHs, HU30TOINbI, sJEpHas
SHEPreTHKa;

pa3iuuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE, CBOOOJHOE
najieHue  TeJl, PpPaBHOMEpPHOE  JBMWKEHHE TI0  OKPY>KHOCTH,



B3aUMOJCHCTBHE Te€J, PEaKTHUBHOE JBUXKEHHE, KoJebaTeabHOoe
IBUKEHUE (3aTyxarlolUMe W BBIHYXJCHHbIE KoJieOaHUs), PE30HaHC,
BOJIHOBOE€  JIBWJKEHUE,  OTpPaKEHHUE  3ByKa,  IPSMOJIMHEIHOE
pacnpoCTpaHEHUE, OTPAXEHUE W IPEJOMIIEHUE CBETA, IOJIHOE
BHYTpEHHEE OTpa)KCHHE CBETA, Pa3jIoKeHHE OeJOoro CBeTa B CIEKTp U
CIIOKEHUE CHEKTPAIbHBIX LIBETOB, AMCIEPCHUSI CBETA, €CTECTBEHHAas
pPaZ0aKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3IyUYECHHS)
MO0 OINHCAaHUI0 HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
J€MOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE;

pacrno3HaBaTh IIPOSBICHUE M3YUYEHHBIX (PU3MUYECKUX SBICHUM B
OKpy>XarolieM Mupe (B TOM uucie (U3NYECKUE SBICHHS B MPHUPOJE:
OpUIUBBl U OTJIMBBI, JBUXKEHHE IulaHeT COJIHEYHONM CHUCTEMB,
PEaKTUBHOE JABI)KCHHE JKMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJHBI, ILyHaMH, 3XO,
LBETA TEJ, ONTUYECKUE SBJICHUS B MPUPOJE, OUOIOTrHYECKOE JIEHCTBHE
BUAMMOIO, yJIbTPauOJIETOBOTO M PEHTICHOBCKOTO  M3JIY4YEHHH,
€CTECTBCHHBI  paguMOaKTHBHBIA  (OH,  KOCMHUYECKHE  JIyYH,
paZOaKTUBHOE U3JIy4Y€HUE NPHUPOJHBIX MHHEPAJIOB, JCiCTBHE
pPaIMOaKTUBHBIX M3JIyYCHHH Ha OpPTraHW3M 4YeJIOBEeKa), MpPU OSTOM
NEPEeBOJUTh  NPAKTHUECKYI0 3aJadyy B  y4uyeOHYI,  BBIICNATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBJICHUN;
OMHUCHIBATh HW3YYCHHBIE CBOMCTBA Tel M (U3HUECKHE SIBICHMS,
UCTOJb3ys] (PU3NUYECKUE BEIUUMHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh
TEJIa IPU HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHUE, TIEpEMEIICHHE, MTyTh,
yIJ0Bas CKOpPOCTb, CWJIa TPEHMs, CHUJa YIPYTOCTH, CHJIa TSAXKECTH,
YCKOpEHHE CBOOOIHOIO IMAaJeHUs, BEC TeJla, UMITYJIbC Te€ld, UMITYJIbC
CWJIbI, ME€XaHHuyeckas paboTa U MOILHOCTb, MOTEHLHUAJIbHAS SHEPrus
Tena, MOAHITOrO0 HaJl TMOBEPXHOCTBIO 3€MJIM, MOTCHLUHUAbHAS SHEPTUs
CKAaTOM MpYyKWHBI, KUHETUYECKash JHEprusi, IOJIHAs MeXaHW4yecKas
SHEprus, MEepHOJ U 4YacToTa KoJeOaHWW, AJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKAa3aTellb MPeIOMIICHHUS
Cpenbl), IPU OMUCAHUHM TPABUIBLHO TPAKTOBATh (DM3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, OOO3HAYEHUS] M EAUHHUIBI (PU3NYECKUX
BEJIMUMH, HAXOAWUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYI (PU3HUYECKYIO
BEJIMYMHY C JPYTHMH BEJIHMUYMHAMH, CTPOUTH TpadUKH H3YUEHHBIX
3aBHCUMOCTEHN PU3NUECKUX BEITUUNH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBIECHUS M IPOLIECCHI,
UCTIOJIb3Ys 3aKOH COXPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOI'O TSATOTEHMS,



OPUHIMI CYNEPIO3UIMN CUJI, MPUHIUMI OTHOCHUTENbHOCTH [ anuies,
3aK0HBI HpI0TOHA, 3aKOH COXPAHECHHS UMITYJIhCa, 3aKOHBI OTPAXKCHUS H
NPEIOMJICHUS] CBETa, 3aKOHBI COXPAHEHHUS 3aps0OBOTO M MAacCOBOIO
guCeN TMPU SJICPHBIX pEakmusX, MpPH OTOM J1aBaTh CIIOBECHYIO
GOopMyIMpOBKY 3aKOHa H  3alHMChIBaTh €r0  MaTeMaTHU4ecKoe
BBIPKCHUC;

OOBSACHATHh (PU3MYECKHUE TMPOIIECCHl U CBOMCTBA TENl, B TOM YHUCJIE U B
KOHTEKCT€  CHUTyalluidi  TNPAKTUKOOPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE U3
2—3 JIOTMUYECKHUX IIaroB C ONOpPOM Ha 2—3 U3YYECHHBIX CBOWCTBA
bu3HUecKuX SIBICHUM, (PU3NIECKUX 3aKOHOB WU 3aKOHOMEPHOCTEH;
pemiath pacu€THhle 3a7aud (OMUpAroNIMecs Ha cucrtemy wu3 2-3
YpaBHEHUH), UCIOJB3ys 3aKOHBI ¥ (OPMYJIBI, CBS3BIBAIOIIUE
¢u3nueckre BEIWYMHBI: HAa OCHOBE aHaiM3a YCJIOBHS 3a/Jaud
3aMKUCHIBAaTh KPAaTKOE YCJIOBHE, BBISIBIATH  HEJOCTAIOIINE WM
M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC
JUISL PEIICHMS, MPOBOJUTH PACUYETHl W OICHUBATH PEATMCTUYHOCTH
MOJIyYEHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPH TOMOITU
(Gu3HUEeCKX METOJIOB, UCIIOJIB3Yys OMHCAHUE WCCIICIOBAHMS, BBIICISATh
IIPOBEpsIEMOE TPE/IOJIOKCHUE, OIICHUBATh TPABWIBHOCTh TOPSIKA
MPOBEICHMS WCCIICIOBAHUSA, JelaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OIBITOB;

MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBIICHUNA WIH
(bu3rUecKX CBOMCTB Tel (M3ydyeHHe BTOPOTo 3akoHa HeioToHa, 3akoHa
COXpaHEHUS YHEPIHH, 3aBUCUMOCTh NEPHOJa KoJIeOaHUH MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYJbl MajbIX KoJieOaHUM, NPSIMOJMHEHHOE pPACIPOCTPAHEHUE
CBETa, pa3joKeHHe OeIoro cBeTa B CIEKTp, H3yYeHHUE CBOWCTB
N300pakeHNs B TJIOCKOM 3€pKaJie M CBOMCTB M300paxKeHHs IpeaMeTa B
coOuparoieit TuH3e, HabJI0IeHNE CTUIONIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JTyYCHHSI): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO
Habopa 000pyIOBaHWs, OMUCHIBATH XOJ OIBITA M €Tr0 pPE3yJbTaThI,
(GbopMyIMpOBATH BHIBOIBI;

MPOBOJIUTh TIPH  HEOOXOAMMOCTH CEPHIO0 TPSIMBIX H3MEPEHUH,
ompeneNssi CcpeqHee 3HAuYeHHEe H3MepsieMoi BeauduHbl (POKyCcHOE
paccrosiHie coOuparoniel JUH3bI), O0OCHOBBIBATH BBIOOp crocoba
u3MepeHus (M3MEPUTEIHLHOTO MPUOopa);



IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH C
WCITOJIb30BAHUEM TIPSAMBIX U3MEPECHHI (3aBUCUMOCTH MMYTH OT BPEMCHH
IpY paBHOYCKOPEHHOM JBHKEHUU 0€3 HAuaJbHON CKOPOCTH, MEPUOa
KOJIeOaHWI MaTeMaTHYeCKOT0 MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yriia OTpaKeHUs CBETa OT yriia MaJeHUs U yTiia IPEeIOMJICHHS OT yria
najcHus): TUTAHUPOBATh KCCIICIOBAHUE, CAMOCTOSTEIIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBATh pPE3yNbTaThl IOJYUYEHHON 3aBUCHMOCTH
dbU3UYECKUX BEJIMYMH B BUJIC TAONUIl U rpadUKoOB, JAeiaTh BBHIBOJLI MO
pe3ynbTaTam MCCIICIOBAHNS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIMYUH (CpeaHsis
CKOPOCTb M YCKOpPEHHE Tejla TpHU PaBHOYCKOPCHHOM JIBIKCHHH,
YCKOpEHHE CBOOOJHOIO MaJieHus, KECTKOCTh NPYKUHBI, KOADPUITMEHT
TPEHUS CKOJLKEHUS, MEXaHWYeCKas padoTa M MOIIMHOCTh, YacTOTa H
NepuoJ; KOoJeOaHU MaTEeMaTHYEeCKOTO U MPYXUHHOTO MAasiTHUKOB,
ONTUYECKasl CcuJia coOuparonieid JIMH3bI, PaJUOaKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHHUs, COOUPaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY U
BBITIOJIHATG ~ M3MEPEHHS, CIeAys MPEUIOKEHHON  HHCTPYKIIHH,
BBIYHUCIIATh 3HAYCHUE BEIUYMHBI M aHAIM3UPOBATh MOJYYCHHBIC
pe3yabTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHNU;

coOmoaTh TpaBWja TEXHUKKM 0€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYIOBaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKKA H3YYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepHalibHasi TOUKa, aOCOJIOTHO TBEPJIOE TEJIO0, TOUCHUHBIA HCTOYHUK
CBETa, JIyd, TOHKAs JIMH3a, TUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh MPHUHIUIIEI JACHUCTBUS H3YYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX ONUCaHUS (B TOM YHUCIE:
CIIUJOMETpP, JATYMKHU TTOJOKEHHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPHUCKOIN, (oroanmapar, ONTUYECKUE CBETOBOIBI,
CIEKTPOCKOM, J03UMETpP, Kamepa BuibcoHa), MCHONB3Yysl 3HAHHUS O
CBOMCTBax (U3MYECKUX SBICHUH U HeoOxomumble (usndyeckue

3aKOHOMEPHOCTH;
WCIIOJB30BaTh CXEMbl W  CXEMaTUYHbIE PUCYHKH  H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTETbHBIX npuOopoB u

TEXHOJOTUYECKHX IPOLIECCOB MPU PEIICHUH Y4YEOHO-IPAKTUUECKUX
3a]1a4, ONTUYECKUE CXEMbI JUIsl MOCTPOCHUS M300paKEHUH B MJIOCKOM
3epKaJie 1 cOOMparollel JTMH3E;



OPUBOAUTH MpUMEphl  (HaXoauTh HWHQOpPMAIMIO O MpUMEpax)
MPAKTUYECKOT0 MCIOJIb30BaHUs (DU3NUYECKUX 3HAHUU B MOBCEIHEBHOMN
KU3HU IS oOecrieueHnst 6€30MacHOCTH MPU O0palleHuu ¢ Ipudopamu
Y TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3/I0POBhS U COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJAEHUS B OKPYIKAIOLIEN CPELE;
OCYILIECTBIISATh TOUCK HH(pOpMaIuu (U3NYECKOTO COJIEpkKaHUS B
NuTepHeTe, caMoOCTOSTENbHO (OPMYIHpPYsT TIOMCKOBBIM  3ampoc,
HAXOAUTh  NyTH  OMNPEACICHUS  JOCTOBEPHOCTH  IOIYyYCHHOMU
nH(OpMAIIMM HA OCHOBE HUMEIOIIMUXCS 3HAHUWA W JOMOTHUTEIBHBIX
MCTOYHUKOB;

HCMOJIb30BaTh pu BBITIOJIHCHU U Y4EOHBIX 3aJaHuN
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy  (PU3MYECKOro  COJAEp KaHuf,
CIIPaBOYHBIE MaTEpHUAIIbI, pecypchl ceTh HTEepHET, BlIaieTh NpuEMamMu
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3oBaHusi MHGOPMALMKM W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIE TMCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
MH(pOpMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COACpPIKAHUS,
myOITuIHO MPEJICTABIATD pe3ynbTaThl IIPOEKTHOM 158105
UCCIIEN0BATENBCKON NESITENBHOCTH, TP 3TOM I'PAMOTHO HCITOJIb30BaTh
M3YYEHHBIM TOHATHUHHBIA amnmapar u3ydaemMoro paszjena (U3NKA |
COTNPOBOXKJIaTh BBICTYIUJICHHWE TpPE3eHTaIued ¢ y4€ToM OCOOEHHOCTEH
ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3ieiioB U (undpossbie)
Kontpoasubie | IlpakTnueckue
n/m| TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®usuka u eé posib B IO3HAHUHU OKPY/KAKIIEro MUpa
bubnunoreka LIOK
1.1 O - 2
M3HKa - Hayka o fipupose https://m.edsoo.ru/7f416194
bubnmnoreka LIOK
1.2 O 2 1
MSHHCCKHAC BETIIHBT https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBI METOA ) 1 bubnuorexa [JOK
' MO3HAHMS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepponauyanbHble CBeJleHUs O CTPOCHHMH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE Betiectia https://m.edsoo.ru/7f416194
57 JIBI>KeHWE U B3aMMO/ICHCTBHE 5 | bubnunoreka LIOK
) YaCTHI] BEIIECCTBA https://m.edsoo.ru/7f416194
’3 ArperaTHble COCTOSHUS ) bu6mmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5

Paznen 3. /IBu:keHne U B3auMo/ieiicTBHe Te
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

bubmuorexa [JOK

.1 M
3 CXAHMHECCKOC ABIKCHHIC 3 https://m.edsoo.ru/71416194
but6mmoreka [IOK
3.2 " 4
HEPLIHA, Macca, [IOTHOCTD https://m.edsoo.ru/7f416194
bubmunoreka [JOK
3.3 Cuia. B 14
HIa. DU UL https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB

[asnenue. [lepenaua

4.1 aBJICHUS TBEPJIBIMU TEJIAMH 3 bubmorexa [OK
) A PA ’ https://m.edsoo.ru/7f416194
KUJKOCTSIMU U razaMu
bubnunoreka LIOK
4.2
JlaBIIeHHC KMIKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.3 A 6
TMOC(EpHOE 1aBICHHE https://m.edsoo.ru/7f416194
44 JleticTBHE KUIKOCTH U Ta3a Ha . bubnmorexa [JOK
' MOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasnen 5. PaGora u MOIHOCTDH. JHeprus
but6mmoreka [IOK
5.1 Pa6 3
aboTa 1 MOHOCTR https://m.edsoo.ru/7f416194
bubmnorexa [JOK
5.2 IIpocTeie MexaHu3 5
POCTBIC MEXAHHIIMBT https://m.edsoo.ru/7f416194
53 MexaHnnueckasi SHEprust 4 bubmorexa [IOK

https://m.edsoo.ru/7f416194
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Hroro no pasneny

12

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

68

12




8 KUIACC

Kosaun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB (ungposbie)
KonTpoasubie | IlpakTnueckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pa3zpnen 1. TenioBblie siBIeHUS
11 CrtpoeHnue u CBOMCTBA 7 bubnmnoreka [JOK
' BellleCcTBa https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 TertoBble Mpouecchl 21 1 5
pott https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS
DIIEKTpUYECKHE 3apsiibl.
2.1 3a SDKI;HHLIC Tenai 1504 7 1 bubmorexa HOK
' p _ https://m.edsoo.ru/7f4181ce
B3aUMO/ICCTBUE
29 [TocTossHHBIM 20 | 7 bubmuorexa [JOK
' JJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
2.3 Ma € sBJIE 6 1 1.5
THITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnnoreka [JOK
' WHY KM https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpems 3
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OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

14.5




9 KUIIACC

Kosaun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB (ungposbie)
KonTpoasubie | IlpakTnueckue
n/m | W TeM NPOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. Mexann4yeckue siBJIeHUS
11 MexaHn4ecKoe IBIKCHIE 10 1 bubnuoreka [JOK
' U CrI0CcOOBI €0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 BzaumopeiictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHE 10 3
KOHBI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. MexaHnnuyeckue KoJ1e0aHUA U BOJIHBI
bubmmoreka [JOK
2.1 M 0 7 3
CXAHMHECCKHC KOJICOaHHA https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCcKue BOJIHBI. 2 | 3 bu6mmoreka [IOK
) 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTpOMATrHUTHOE T10JI€ U JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE TOJe
31 6 ) bu6mmoreka [{OK

H DJICKTPOMAarHuTHLBIC
BOJIHBI

https://m.edsoo.ru/7f41a4a6
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Hroro no pasneny

Pa3gea 4. CBeToBble ABJICHUA

41 3aKOHBI pacIpOCTPAaHEHUS 6 bubmuoreka [JOK
) cBeTa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI 1 ONITUYECKHE 6 bubnuorexa [JOK
' npuOOpsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceera 3 bubmorexa [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanTOBbBIE IBJICHUS
Hcnyckanue u
5.1 MOTJIOIIEHHUE CBETA 4 bubmorexa HOK
) - https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6nuoreka [JOK
5.2 C 6
TPOCHHC ATOMHOTO A/pa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s
>3 JICPHBIC peakitii 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pasnea 6. [loBTopuTte1bHO-000011a101IM I MOYJT

[ToBTOpenue u 0600IIEHNEe

bubnuoreka [JOK

A
6 cOACPAAIA Kypea ? https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
Hroro no pazgeny 9
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ITOYPOYHOE INTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoTbI

IIpakTnyeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcebl

duznuka — HayKa O MPUPOJIE.
SIBIIEHUS TPUPOIBI.
dusnyeckue IBIECHUA

MexaHI/I‘{eCKI/IC, TCIIIIOBBIC,
SJICKTPUYCCKUEC, MAIrHUTHEIC,
CBCTOBBIC, 3BYKOBEIC ABJICHUA

duznyeckue BEIUYHUHEI U UX
HU3MCPCHHUC

Ypok-uccnenoBaHue
"U3mepenue Temneparypsl
IIPY IOMOILY KUAKOCTHOTI'O
TEPMOMETpPA U AaTYUKA
TeMneparypbl"”

Kaxk ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3YUYaIOT
MPUPOLY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanusa. Onucanue
buznYeCKUX SIBICHUH C
IIOMOIILIO MOJIETIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09{72a



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

VYpok-uccienoBanue
"IIpoBepka runoTe3bl:
JAJIbHOCTH I10JIETA LIAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIE, YEM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemecTBa. OMBITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/Ie YacCTHll BEUICCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenoanue «OnbIThI
M0 HaOJIIOICHUIO TEIIOBOTO
pacIIipeHHsl Ta30B»

10

ArperaTHbl€ COCTOSIHUS
BELIECTBA

11

Bzaumocss3bp mexay
CBOMCTBaMH BEIIECTB B
pa3HbIX arperaTHbIxX
COCTOSIHHSIX U UX
ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

12

MexaHnueckoe IBIKECHHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBIIKEHHE

Bbubmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Ckopoctb. Equnuiipi

bu6mmoreka [JOK
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CKOPOCTH

https://m.edsoo.ru/ff0a079c¢

14

Pacuer iyt u BpeMeHU
JBUKECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ac4

15

Wuepuust. 3aK0H UHEPIUH.
B3anMozencTeue ten kak
IIPUYMHA U3MEHEHUS] CKOPOCTH
JBUKCHUS TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTH BemiecTBa. Pacuer
Macchl U 00beMa Tejia 1o ero
[UIOTHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas pabota
«Ormpenenenue mIoTHOCTH
TBEPIOTO TEJIay

18

Pentenue 3agad mo reme
"[TnoTHOCTH BemecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3aumozeictaus Ten. Cuiia
ynpyroctu. 3akoH ['yka

20

Jlaboparopuas paboTa
«3y4yeHue 3aBUCUMOCTH
pactshxeHus (nedopmariin)
NPY>KUHBI OT IPUIT0KEHHON
CHJIBD»

21

SIBaenme Tarorenus. Cuia
TAXKECCTU

22

CBsi3b MEXTy CUJION TSXKECTH

Bbu6moreka [JOK
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" Maccoil Tena. Bec tena.
Penrenue 3amgad mo reme
"Cuna Ttsixectun"

https://m.edsoo.ru/ff0al778

Cuna TsKeCTH Ha IpYTHX

bu6mmoreka [{OK

23 miaHetax. usnueckue
https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU TIJIAHET
bubmuoreka [JOK
24 HN3mepenne cui. JluHaMoOMeET
P A p https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec Ttena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxeHue AByX Cul,
%6 HAIpPAaBJICHHBIX 110 OJHOMN bu6nuoreka [IOK
npssMoii. PaBHoiencTByomas https://m.edsoo.ru/ff0ala70
CHUII
27 Pemenue 3amau mo reme
"PaBHoneiicTBytomas cui"
TpeHune CKONbKEHHS U TPEHUE
28 nokos. TpeHue B IpUpoae u bubnnorexa [IOK
1P PHpoA https://m.edsoo.ru/ff0alb9c
TEXHUKE
Jlaboparopnas paboTa
«3y4eHue 3aBUCUMOCTH
79 CHJIBI TPEHUS CKOJIBXKEHUS OT bubnnorexa [JOK
CWIBI aBJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIMNXCS
MTOBEPXHOCTEN»
Pemienue 3aga4d Ha
30 g

OIpCACIICHUC
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PaBHOJECUCTBYIOLIEH CUJIIbI

31

Perenue 3aga4d mo TemMam:
«Bec Tenay, «I'paduueckoe
nuzoOpaxenue cum, «CUIb,
«PaBHOACHCTBYIOIIAS CUID»

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

32

KonTponbhas padota mo
TeMaM: «MeXxaHHYecKoe
JIBIDKCHUEY», «Macca,
IUIOTHOCTEY, «Bec Temay,
«I'padprueckoe m3o0pakeHne
crny, « CHIIBDY

33

Jasnenune. CiocoObl
YMCHBIICHHUA U YBCIIMUCHUA
JIaBJICHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue raza. 3aBUCHMOCTb
JIaBJICHMS ra3a oT 00bEMa,
TEMIIEPATYPBI

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

ITepenaua naBnenus
TBEPABIMU TEJIAMU,
JKUIKOCTSIMU U ra3aMu. 3aKOH
ITackams

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBneHue B )KUJIKOCTH U rase,
BBI3BAHHOE JICHCTBHUEM CHIIBI
TSHKECTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2718

37

Pentenue 3amad mo reme
«/laBeHue B XXUIKOCTH U
rase. 3akoH Ilackana»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2826
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bubmuoreka [JOK

38 Coobmaromuecs coc
HHATOTIHCC s https://m.edsoo0.ru/ff0a2970
39 IM'mapaBauyeckuit mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopiHeBoi
JKUJIKOCTHBIN HacoC
AtMmocdepa 3eminu. [Ipuannsl
CyILIECTBOBAHUS BO3YIIHON
A1 000JI0YKH 3eMIIH. bubmuoreka [{OK
3aBUCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HaJI
YpOBHEM MoOpsi
4 Bec Boznyxa. AtmocdepHoe bubnnorexa [JOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenue atMochepHOro bubnmnorexa [JOK
nasienus. Oneit Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, bubmmorexa [IOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpS
bapomeTp-anepon.
45 ATI;VIOC(I)Tep Hoep aBIJ[IeHI/Ie Ha bubmmorexa [IOK
p A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX
46 Pemenue 3amau mo reme "
AtmoctepHoe naBienue"
47 JleticTBHE KUIKOCTH U Ta3a Ha bubmmoreka [JOK

MOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276
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ApXI/IMe)IOBa CHJIa

48

Jlaboparopnas pabota
«Onpenenenune
BBITAJIKMBAIOIICH CHUIIBI,
JICUCTBYIOILIEH Ha TEJO,
MOTPYKEHHOE B KHUJIKOCTH)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa mno
teme «VccnenoBanue
3aBUCHMOCTH Beca Tella B BOJIE
0T 00bEMa OTPYKEHHOH B
KHUJIKOCTh YacTH TeJa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

[ImaBanue ten

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopuas pabota
"KoHcTpyupoBanue
apeoMeTpa uin
KOHCTPYHUPOBAHUE JIOJKHU U
orpeieNicHue e€
TPy30MOaBEMHOCTH"

52

Pemenwne 3agay mo Temam:
«IInaBanue cynos.
BosnyxormiaBanuey,
«/JlaBneHue TBEpABIX TE,
JKUJAKOCTEN U Ta30B)

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

53

KonTponbhas pabota no teme
«/JlaBneHue TBEpABIX TE,
JKUJIKOCTEN U
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ra3oB»/Bcepoccuiickas
poBepouHas paboTa mpu
IIPOBECHUH C
HCIIOJIb30BAaHUEM KOMIIBIOTEpA

54

Mexanuyeckasi pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

MoriHocTh. EquHunst
MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

Ypoxk-uccinenoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IPH
noanEMe 1o JectHuie"

57

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha peiyare

58

Prruaru B TeXHHKE, OBITY U
npupoe. JlaboparopHas
pabora «lccnenoBanue
YCIIOBUI paBHOBECHS pPhIYaray

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a478¢

59

Pemnrenue 3amgad mo reme
«Y ci1oBUsL paBHOBECHS
phIuara

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddummenT nonesnoro
JEUCTBUS MEXaHU3Ma.
Jlaboparopuas pabota
«M3mepenne KII/] HaknoHHOM
TUIOCKOCTH

0.5

61

Pemrenue 3amad mo reMme

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48
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"Pabota, momHOCTh, KIT/T"

62

Mexanudeckas dHEprusi.
Kunetnueckas u
MOTEHIMAIbHAs YHEPTUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS
MEXaHUYECKOH dHeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"DKcnepuMeHTalIbHOE
OnpeieJICHuE U3MEHEHUS
KUHETUYECKON 1
MOTEHIMAIBHON YHEPTUH TIPU
CKaTBIBAaHUH TeJIa IO
HAKJIOHHOH IIJTIOCKOCTH"

65

KonrponsHas paboTa no Teme
«PaboTa 1 MOIITHOCTE.
Oueprusi»/Beepoccuiickas
npoBepouHas paboTa npu
NPOBEJICHUU Ha OyMaKHOM
HOCHTENEe

66

PezepsHslii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHnueckoe aBrxenue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4eec6

67

PezepsHslii ypok. Pabora ¢
TekcTaMHu 110 TeMe "JlaBiieHue
TBEPABIX TEN, )KUAKOCTEU U
ra3on"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe

68

PesepBHblit ypok. Pabora ¢
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TekcTamu 1o teme "Pabora.

MomugHocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
10 [TPO'PAMME

68
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8 KUIACC

Koan4yecTBo yacos JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero u3ydenusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHUECKON | bubnnorexa [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
) Macca u pa3mep aTOMOB U |
MOJIEKYJI
Mopenu TBEpIOro, )KUJIKOTO U
’ . Bu6nuoreka ITOK
3 ra3000pa3HOro COCTOSTHUI 1
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHEHHE CBOWCTB
TBEPIOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSIHUMN
4 BEIL[ECTBA HA OCHOBE 1
ITOJIOKEHU I
MOJIEKYJIIPHO-KHUHETUYECKOU
TEOpPUH
5 Kpucrannnueckue u | bubnuorexa [IOK
amMopQHbIe Tena https://m.edsoo.ru/ff0a5800
CmaunBaHue u
Bbu6moreka [JOK
6 KaUIIPHOCTb. 1

IToBepXHOCTHOE HATSKEHUE

https://m.edsoo.ru/ff0a5530



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

TennoBoe pacimupeHue u

bu6mmoreka [JOK

7
coKaThe https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO
TEINIOBOI'O JBMYKEHHUS YaCTHUIL]
BuyTpeHHss >HEPTHUSL.
9 CHZC§6H I/ISMGHSHI/IH bubnmorexa [IOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH YHEPruu
10 Bunn Tenmnonepenauu bubnnorexa [IOK
A pea https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTrueckoe
1 HCII0JIb30BAHUE TEIIOBBIX Bbu6mmoreka [JOK
CBOMCTB BEIICCTB U https://m.edsoo.ru/ff0a65¢c0
MaTEepUajoB B LEJIX
sHeprocoOepexeHus"
12 KonnuecTBO TEILIOTEHL. bu6nmoreka [JOK
VY enpHas TEI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TETIOBOTO
13 6ananca. TemiooOMeH u bubmorexa LIOK
) https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopartopnast pabota
"ccnemoBaHue SIBIEHUS
bu6mmoreka [JOK
14 TETI000MeHa pu

CMEIIINBAHUN XOJIOIHOH U
ropsiaeit BoabI"

https://m.edsoo.ru/ff0a6a98
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PacueT xonnyecTBa TEIIOTHI,
HEOOXOIUMOr0 I

15 HarpeBaHus Tela u
BBIJICJISIEMOTO MM TIPU
OXJIAKICHUN
JlabopatopHas padborta
16 "On IG)ILGJ'II;HI/IG pI[CJIBHOﬁ bubmorexa LHOK
p ¥y " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIlECTBA
17 DHeprus TomBa. Y IeabHas bubmmoreka [JOK
TEIJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEepACBaHUE
18 KPUCTAIJIMYECCKUX Tell bubnmorera [TOK
P ) https://m.edsoo.ru/ff0a71d2
Y enpHAs TEIUIOTA IJIABIICHUS
JlabopaTtopHnas pabota
19 "Oupenenenne yaeiIbHOU bubmmorexa LHOK
P % " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIbIa
20 [TapooGpa3oBanue u bubnuorexa [JOK
KOHJIeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genpHas Teniaora
napooOpa3oBaHus U
21 KOHJeHCAIlNN. 3aBUCUMOCTD bubnmorera [TOK
’ https://m.edsoo.ru/ff0a786¢
TEMIIEpATypPbl KUTICHHUS OT
aTMoc(epHOro IaBICHUS
Brnaxnocts Bo3myxa.
) Jlaboparopnas paboTa bubnmnoreka [JOK

"Onpenenenue
OTHOCHUTENILHOM BIIaXKHOCTH

https://m.edsoo.ru/ff0a7628
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BO3yXxa"

23

Pemenue 3agay Ha
ONPEAEIIEHUE BIAXKHOCTH
BO3/yXa

24

[TpuHIHITEI pabOTHI TETIJIOBBIX
nsurareneit. [laposas
TypOuHa. [[Burarens
BHYTPEHHETO CrOpaHus

25

KII] TermoBoro nBuratess.
TernoBble IBUTATENIN U
3alIUTa OKPY>Karole cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXPAaHCHUSA U
MNpeBpalICHUA SHCPIUU B
TEIIOBBIX ITpoHIeccax

27

IToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "TemnoBsie
sBieHns. Msmenenue
arperaTHbIX COCTOSIHUI
BenecTna"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8312

28

KoHnTtponbhas paboTta mo teme
"TemIoBbEIE ABJICHUA.
W3menenune arperaTHbIX
COCTOSIHMM BemiecTna'

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Tei. J[Ba poaa
ANEKTPUUECKUX 3aPSI0B

30

YPOK-I/ICCHGI[OBaHI/Ie
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"OnexkTpuzanus Tea
WHIYKIUEN U NIpU
COMPUKOCHOBEHUH"

B3anmoneincTeue 3apsyKeHHBIX

bu6mmoreka [JOK

31
tei. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUECKOE TOJIE.
HanpspoxkenHocTs
32 AIEKTPUYECKOTO MOJIs bubmorexa HOK
P ] https://m.edsoo.ru/ff0a8a0a
[TpuHIMI cCyneprno3unumn
AIEKTPUYECKUX TMONEN
Hocurenu snexkrpuyeckux
33 3apsiA0B. DJIEMEHTapHBIN
3apsan. CtpoeHue atoma
IIpoBOIHUKY U TUBIIEKTPUKH.
34 3aKOH COXpaHEHHUs bubmorexa HOK
p https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiaa
Pemrenue 3agag Ha
35 MPUMEHEHNE CBOMCTB bubmorexa HOK
P https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPSI0B
DJIEKTPUUYECKUHN TOK, YCIOBUSA
36 €ro CyIIeCTBOBaHUSI. bubmmoreka [JOK
N cTOYHNKN 3IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleificTBUS 2IIEKTPHUUECKOT0 bubmumorexa [IOK
TOKa https://m.edsoo.ru/ff0a96b2
38 Ypoxk-uccienopanue
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" JleficTBHE 3IEKTPUUECKOTO
I0JIs1 HA IPOBOJHUKH U
JTUDJIEKTPUKA"

DNeKTpUUEcKuil TOK B

bu6mmoreka [JOK

39 MeTajiax, )XUAKOCTIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemnb U e€
COCTaBHBIE YaCTH
Cuna Toka. JlaboparopHas

41 pabota "U3mepenue u 0.5 Bubmmorexa LIOK
PEryIHPOBAHHIE CHITb TOKa" https://m.edsoo.ru/ff0a8bd6
DNEeKTpUUECKOe HaNpsKEHHE.

47 Bonbermerp. Jlaboparopras 0.5 bubnnorexa [JOK
pabota "U3mepenue u https://m.edsoo.ru/ff0a%¢14
pEeryaupoBaHue HANPSHKEHUS "

ConpoTusieHHe MPOBOJHUKA.

43 Y nenbHOe CONPOTUBIICHUE bubmmorexa [TOK
——— https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota
"3aBUCUMOCTD
ANEKTPUUECKOTO

44 COIIPOTUBIICHHUS IIPOBOJIHUKA 1 bubmorexa HOK
OT €10 JUIHHbL, MO https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOI0 CEYEHHUS U
Marepuana"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspbkeHus. 3akoH Oma s bubmmorexa [IOK

ydacTka nenu

https://m.edsoo.ru/ff0aad4a
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46

Jlaboparopnas pabota
"UcciaenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, UYIIETO Yepe3
pe3UCTOp, OT CONMPOTHUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha
pesucrope"

Bbu6morexa [JOK
https://m.edsoo.ru/ff0aa04e

47

ITocaenoBaTenpHOE U
napajuieIbHOE COeTUHEHUS
MIPOBOJIHUKOB

48

Jlaboparopuas padoTa
"IIpoBepka mpasuiia
CIIOKEHHSI HAMIPSHKSHU TIPH
Moce0BaTeIbHOM
COEJIMHEHUH JIBYX
pe3uctopon"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaas58

49

Jlaboparopnas pabota
"IIpoBepka npaBuiia AJis CUIIbI
TOKa MpHU NapauieIbHOM
COEJIMHEHUH Pe3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Penrenue 3agad Ha
npuMeHeHune 3akona Oma Jist
pa3IMYHOTO COCTMHECHHUS
MIPOBOJIHUKOB

Bbu6morexa [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MOIIIHOCTE
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

52

JlaGopartopHnast pabota

bu6mmorekxa [JOK
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"OnpezneneHue paboThl U
MOITHOCTH JIEKTPHUUYECKOTO
TOKa"

https://m.edsoo.ru/ff0ab3e0

53

DJNEeKTpUUYECKUE LETHN U
HOTPEOUTEIH FIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHEC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab660

54

IToaroroBka K KOHTPOJIBHOMN
pabote 1Mo Teme
"DJIeKTpUUECKHUE 3aPSIbI.
3apspKeHHBIE Tela U UX
B3aUMO/ICHCTBUSI.
ITOCTOSAHHBIN JIEKTPUYECKUI

n

TOK

bu6nmoreka [JOK
https://m.edsoo.ru/ff0abd2c

55

KonrponbHas padora no teme
"DnexTpudecKkue 3apssl.
3apsHKEHHBIE TENIa U UX
B3aUMOJICUCTBHSL.
IToCTOSIHHBIN 2TIEKTPUUYECKAN
Tok"/Bcepoccuiickast
npoBepouHas paboTa mpu
IIPOBEJCHUH C
HCIIOJIb30BaHUEM KOMIIBIOTEPA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abeal

56

ITocTostHHBIE Mar HUTBI, UX
B3aUMOJICUCTBHE

57

Ypok-uccnenoBaHue
"N3y4yenue nosen

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0
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HOCTOSIHHBIX MAarHUTOB"

58

MaruautHoe 1nosie. MarautHoe
moJie 3eMJIA 1 €r0 3HAYECHUE
U1 JKU3HU Ha 3eMiie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruutHoe
I10JI€ DJIEKTPUIECKOIO TOKA
MarsuTHoe nosie KaTylIKH ¢
TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"N3yueHne nenucTBus
MarHMTHOT'O TOJIS Ha
MIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJIEeKTPOABUTATEIH
IIOCTOSTHHOTO TOKa.
Hcnons3oBanue
AIIEKTPO/IBUraTeNeH B
TEXHUUYECKUX YCTPOHUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpyupoBanue u
u3ydeHue paboThl
aneKTpoBuraress'

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel Papajed. 3aKoH
ANIEKTPOMATrHUTHOMN
uHaykuuu. [Ipasuno Jlenna

63

OnektporeHeparop. CrocoObl
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HOJYYEeHHUS HIIEKTPUIECKON
SHEPruu. DIIEKTPOCTAHLIUYU Ha
BO300HOBJISIEMBIX HICTOYHHKAX
SHEPrUu

64

[ToaroroBka K KOHTPOJIBHOM
pabote 1Mo Teme
"JyeKTpUUeCcKue 1
MarHuTHBIE IBJICHUS"

65

KonTponbhas pabota no teme
"JNeKTpUUECcKUe 1
MarHUTHBIE
apneHus""/Beepoccuiickas
npoBepouHas paboTa nmpu
IPOBE/ICHUH Ha OyMa)KHOM
HOCUTEIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBrie
sBJIeHUA"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeEME
"IToCTOSTHHBIN 2IEKTPUYECKUN

TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIii ypok. PaGora ¢
TEKCTaMU TI0 TeMe
"MarauTHbIC SBIICHHS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5
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9 KUIIACC

Kosaun4yecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero u3ydenusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl

| Mexanuveckoe IBUKEHHE. |
MartepuanbpHas TOUKa
Cucrema orcuera.

2 OTHOCUTENBHOCTD 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE | bubnuoreka [IOK
IBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHOE

4 IIPSIMOJIMHEVHOE JBUYKEHUE. 1
CpenHsisi 1 MTHOBEHHAs
CKOPOCTh
IIpssMonuHenHOE

5 ABHOYCKOPEHHOE JIBUIKEHHE 1 bubmmorexa [TOK
PapHoycKop ‘ https://m.edsoo.ru/ff0ad8d4
Yckopenue
CKopocCTh MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUS. 1
I'paduk ckopoctu
JlaGopatopHas pabota
" PaTopHaz b bubmuorexa [JOK

7 OrnpenenieHne yCKOPEHUs Tena 1 1

[IPU PAaBHOYCKOPEHHOM

https://m.edsoo.ru/ff0adb18
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IBUKEHUH 110 HAKJIOHHOM
iockocty"

CB0OOHOE MMaJileHHUE TEIL.

8
OnebiTel ["anunes
PaBHOMEpHOE ABMXKEHUE 110
9 okpykHocTu. Ilepron u yacrora bubnuoreka [IOK
oOpartenus. JIuneitnas u https://m.edsoo.ru/ff0ael76
YIJIOBast CKOPOCTH
10 [lenTpocTpemMurenbHoOe
YCKOpEHUe
1 ITepssiii 3akoH HproToHa. bu6nuoreka [IOK
Bexkrop cuiel https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuorexa LIOK
PaBHopelicTBYyOIIAsA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akoH HeroToHa. bubmumorexa [IOK
Cyrniepro3unust CUi https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha npyuMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuoreka [JOK
15 C .3 r
ia yHpYrocTu. SaKoH 1 yka https://m.edsoo.ru/ff0aeca2
16 Penrenne 3anad mo teme «Cuiia
YIPYTOCTH
JlaGopaTtopHnas pabota
17 «Omnpenenenue KeCTKOCTH bubmmorexa [TOK
pel https://m.edsoo.ru/ff0aee28
MIPY>KUHBD)
18 Cuna TpeHus bubmuoreka [{OK
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https://m.edsoo.ru/ff0af738

Pemrenne 3amaud mo teme «Cuiia

bu6mmoreka [JOK

19
TPEHUSD https://m.edsoo.ru/ff0afa26
JlaboparopHas padborta
20 "On lejnenzHHe ioa(b(l)I/IHI/IeHTa bubmmorexa LIOK
p " https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenune 3a1a4d mo reme
21 "3akoHsl HeroTona. Cuna bubmmorexa [IOK
) | https://m.edsoo.ru/ff0afb8e
yrpyroctu. Cujia TpeHust
Cuita TSOKECTH M 3aKOH
” BCEMUPHOTI'O TATOTECHUS. bubnuorexa [JOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
MmajeHus
Ypok-koubepenius "J[BmkeHne
” TEJ BOKPYT TPaBUTAITMOHHOTO
nenTpa (ConHevHast cuctema).
I'anaxtuxn"
Penrenne 3anad mo teme "Cuia
24 TSDKECTH M 3aKOH BCEMHPHOTO bubmorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTEHUS
’5 IlepBas kocMuuecKkas CKOPOCTb. bubnuoreka [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHON
26 TOYKH. AOGCOIIOTHO TBEpPAOE bubnuoreka [JOK

Tesio. PaBHOBecHe TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO

https://m.edsoo.ru/ff0afe36
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BpaiieHus. MOMEHT CHUIIBIL.
LlenTp TsKECTH

PaBHOBeCHE MaTepraIbHON
TOUYKH. AGCOIIOTHO TBEPAOE
Tesio. PaBHoBecHe TBEPAOTO

27 .
TeJa C 3aKperIEHHOI OChI0
BpaleHusi. MOMEHT CUJIBI.
LenTp TsKECTH
Pemrenue 3amgad mo reMe
28 "MomeHT cuibl. LleHT bubmorexa HOK
" ' P https://m.edsoo.ru/ff0b02b4
TSKECTU
[ToaroroBka Kk KOHTPOJIBHON

29 pabote o Teme "MexaHu4ecKoe bubnmnoreka [JOK
nBkenne. Bzanmonencraue https://m.edsoo.ru/ff0b0408
ten"

KonrtponbHas padora o Teme
30 "MexaHn4YecKoe JBUKEHUE bubmorexa HOK
. " ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicTBue Ten
Nmmnynsc Tena. UMmynsc cuisl.

31 3aK0OH COXpaHEHUsI UMITYJIbCa. bubnmnorexa [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICIICTBHE

1 Pemenwne 3agau mo Teme "3akoH bu6mmoreka [JOK
COXpaHEHHUs UMITyJibca' https://m.edsoo.ru/ff0b096¢
Ypoxk-koHpepeHuus

33 "PeakTuBHOE ABUXKEHUE B

IIPUPOJIE U TEXHUKE"
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14 Mexanuueckasi pabota u bubnuoreka [IOK
MOIIIHOCTbH https://m.edsoo.ru/ff0b0a84
35 PaboTa cHIIBI TSKECTH, CHITBI bubmuoreka [[OK
YIIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota
«Omnpenenenue pabOTHI CUITBI
36 TPEHUs IPU PABHOMEPHOM
JIBMDKCHUH TeJIa 10
TOPU30HTAILHON TTOBEPXHOCTH
37 CBs13b SHEPruM U paboTHI.
[ToTeHmanpHas YHEPTUS
Kunernueckas sneprus.
38 Teopema 0 KHHETHYECKOM bubmorera [TOK
P https://m.edsoo.ru/ff0b0c32
SHEPTUH
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHHUKE
JlaGopaTtopHnas pabota
40 «U3 iemi 3aK(I:Ha COXpaHEHUS bubmorexa HOK
y p https://m.edsoo.ru/ff0bl2fe
SHEPTUN
A1 KoiebarenbHOE IBUKEHHE U €T0O bu6mmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojeOaHusl.
42 BriHyX1eHHBIC KOJICOaHUs bubmorexa HOK
e ‘ https://m.eds00.ru/ff0b20£0
Pe3onanc
MaremaTruueckuii u
43

IIPY>KUHHBIA MasTHUKHU
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44

Ypok-uccrienoBaHue
«3aBHCHMOCTb IEpHOJIa
Ko1e0aHui OT )KECTKOCTH
MPY>KUHBI U MacChl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparenue sHepruu Npu
MEXaHUYECKUX KOIeOaHMsIX

46

Jlaboparopnas pabota
«Omnpezenenue 4acToThl U
nepuo/ia KojieoaHui
NPY>KHHHOTO MasiTHUKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas pabota
«ITpoBepka HE3aBUCUMOCTH
neproja KojaebaHuii rpysa,
MOJIBEIICHHOTO K HUTHU, OT
MacChl Tpy3a»

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHnyecKnue BOJIHBI.

CBolicTBa MEXaHUYCCKHUX BOJIH.

HpOI[OJ'ILHBIe " IONICPCYHBIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHuus
"MexaHH4YeCKHE BOJIHEI B
TBEpaOM Teie. CeillcMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHe 3BYyKa

51

Ypok-uccnenoBaHue
"HaOroneHue 3aBUCUMOCTH
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BBICOTBI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI pe30HaHC

53

Ypoxk-koHpepeHuus
"VbTpa3ByK U HH(Ppa3BYK B
IIPUPOJIE U TEXHUKE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IToaroToBKa K KOHTPOJIBHOMN
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHuveckue
Kosie0aHusl ¥ BOJTHBI"

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0b25{0

55

Konrponbnas padora no teme
"3aKOHBI COXPAHEHUS.
Mexanunueckue kojaeOaHus U
BOJIHBI"

56

3JI€KTpOMaFHI/ITHOC TI0JIC.
QHCKTpOMaFHI/ITHBIe BOJIHBI

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

57

CBolicTBa 3JIEKTPOMATHUTHBIX
BOJIH

58

Ypoxk-konpepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue
ANEKTPOMATHUTHBIX BOJIH AJIS
COTOBOM CBsI3U"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3ydyenue

CBOMCTB OJICKTPOMATrHUTHBIX
BOJIH C IIOMOIIBIO MOOMIJILHOT'O

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0b2c6¢
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Tenedona"

Pewenue 3anayu Ha onpenencHue

60 YacCTOTHI U IJTUHBI
ANIEKTPOMATrHUTHOMN BOJIHBI
DJIeKTpOMarHuTHas pupoaa

61 CBCTa.pCKOpOCTB CBCTI;.. o bubmmorexa [JOK

. https://m.edsoo.ru/ff0b31d0
BonHoBeie cBoiicTBa cBETa
Hctounnku cBera.

2 IIpssmMonuHenHOE bubnuoreka [IOK
pacnpoCTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3atmenust CosHia u JIyHbl
3aKOH OTpa)KE€HUs CBETA.

63 3epkana. Pemenue 3agaud Ha bubnuoreka [IOK
MIPUMEHEHUE 3aKOHA OTPAXKEHHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 ITpenomiienue cBeTa. 3aKOH bubnuoreka [IOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHO€ BHYTpEHHEE OTpaKEHUE

65 cBeTa. Mcnonp3oBaHue mOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOIAX
Jlaboparopnas pabota
"UcciaenoBaHue 3aBUCUMOCTH

66 yIJia IpeJIOMJICHUS] CBETOBOTO

Jyda OT yrja naJeHus Ha
rpaHuue "Bo31yX-CTeKao""
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Ypok-koHpepeHIHs
"Hcnon30BaHuE TOJTHOIO

67 BHYTPEHHETO OTPaKEHUS:
CBETOBOJIbI, ONTUKOBOJIOKOHHAS
CBsI3b"

68 JInnzel. OnTHyeckas cuia bubmuoreka [JOK
JIAH3BI https://m.edsoo.ru/ff0b3f2¢

69 [Toctpoenue nzobpaxeHuii B bubnuorexa [JOK
JIAH3AX https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota

70 "Onpenenenue GOKyCHOTO bubnuorexa [JOK
pacCTOSAHUS U ONTUYECKOMN CUITBI https://m.edsoo.ru/ff0b4206
coOuparormieii THH3bI"
Vpok-xoHDepeH s
" P dep bubnuoreka [JOK

71 Onruyeckue JTUH30BbIE

| https://m.edsoo.ru/ff0c0a7e

puOopbI

7 I'11a3 xak ontuyeckas cucrema. bubnuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

7 VYpox-koHpepenuus "JledekTo
3penusi. Kak coxpanutb 3peHue"”
Paznoxenue 6enoro ceera B

74 cnektp. Oneitel HproTOHA. bubnuoreka [IOK
Cl10’)keHHe CIEKTPATbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucniepcus cBera

75 JlaGopatopHnas padora "OnbIThI bubnuoreka [IOK

I10 pPa3JI0KEHUTIO Oejoro ceera B

https://m.edsoo.ru/ff0cOe2a
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CHEKTp ¥ BOCIPUATHIO LIBETA
IPEIMETOB MPH UX HAOIIOJEHUN
yepes 1BETOBbIe PUIbTPHI"

VYpoxk-nipakTukym "BonHoBbIE

76 CBOICTBa CBETA: JUCIIEPCHS,
uHTepdepenus u quppaxus'
77 Omnsitel Pesepdopaa u bubnuoreka [IOK
[UIAHETAapHAsA MOJEIIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Moneins
aroma bopa
Hcnyckanue u noryionieHue
79 cBeTa aroMoM. KBaHTbI bubmorexa HOK
. ) ) https://m.edsoo.ru/ff0c144c
JIuneliuaTeie CIEKTPBI
20 Ypok-npaktukym "HaGmronenue bubnmnorexa [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTBHOCTH U €€ BUJIbI bubmmorexa [TOK
A 8 https://m.edsoo.ru/ff0c1672
20 Crpoenue aToMHOTrO sijpa. bubnnoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE TPEBpALLICHUS. bubnuorexa [IOK
N3oTornbl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme:
84 "PanuoakTuBHBIC bubmmorexa [IOK
8 " https://m.edsoo.ru/ff0c1b4a
MpeBpaIieHUs
85 [Tepuon nonypacmnana
86 Ypok-koH(pepeHus bubmuoreka [{OK
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"PannoakTHBHBIE U3TyUYEHUS B
NpUpOJC, MEAUIIUHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

87

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsSI0BOTO U
MacCOBOI0 YHCE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

3Hepr U CBA3U ATOMHBIX AOCP.
CBs13b MacChl OHEPIrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cld7a

&9

Pemenue 3amad o reme
" nepHsle peakuyuu”

90

Peaknuu cunTe3a U neneHus
anep. Uctounuku sHepruu
ConHua u 38€31

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "AnepHas
sHepreTuka. JlencTeus
paMOaKTUBHBIX M3JTy4YeHUH Ha
JKUBbIE€ OpPTraHU3MbI"

92

IToaroroBka K KOHTPOJIBHOMN
pabote mo Teme
"DeKTpOMarHuTHOE MOJIE.
DIEKTPOMAarHUTHBIE BOJIHBL.
KBanrtoBsbie siBneHus"

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota mo teme
"DNEeKTPOMarHUuTHOE MOJIE.
DIIeKTPOMarHUTHBIE BOJTHEI.
KBanrtoBsbie siBieHms"

94

[ToBTOpEeHME, 0600IICHNE.

bu6mmoreka [JOK
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JlabopatopHbie paboOThI 1O
Kypcy ""B3aumoneiictBue ten"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0IIEHNE.
Pemienue pacueTHbIX U

bu6mmoreka [JOK

95
KadeCTBEHHBIX 3aJa4 10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie nmponecch”

[ToBTOpeHnue, 06001ICeHNE.

96 Pemenne pacueTHbIX U bubnuorexa [JOK
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeruioBbIX qBurateneit”

[ToBTOpEeHME, 0600IICHUE.

97 Pemenue pacueTHbIX U bubmumorexa [IOK
KaueCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII snexkTpoycTaHoBOK"

[ToBTOpeHnue, 06061IEeHNE.
98 JIaGopatopnbie pabOTEHI IO bubmorexa LOK
p" P p " https://m.edsoo.ru/ff0c2¢c52
Kypcy "CBETOBbIE SIBICHUS
[ToBTOpeHnue, 06061IeHNE.

99 PabGota ¢ TekcTaMu o TeMe bu6mmoreka [JOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpEeHME, 006001IEHNE.
bu6nmoreka [JOK
100 Pabora ¢ TekcTamu o Teme
" " https://m.edsoo.ru/ff0c2e82
Konebanus u BoIHEI
[ToBTOpEeHME, 006001IEHNE.
bu6nmoreka [JOK
101 Pabora ¢ TekcTamu o Teme

"CBeTOBBI€E sBIeHUS"

https://m.edsoo.ru/ff0c3044
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102

[ToBTOpeHue, 06001IeHNE.
Pabora ¢ TekcTamMu o Teme
"KBanrtoBas u siaepHas ¢puzuka"
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7. COopHuk 3amad mo Qusuke. 7-9 KiIacchl: MOCOOME JUIsl ydYaluXxcs
obmieoOpasosar. yupexnaenunii / B.U. Jlykamuk, E.B. Banosa.- 25-¢ u3a.- M.:

ITpoceemenue, 2013

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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



