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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHsS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpPMUpPOBAHKE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi U OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MporpaMMBbI 10 Y4eOHOMY MPEIMETY.

®dusuka SABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CII0C00A MOJIyUYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOJIOB.

[lenn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHusamnusx Poccuiickoit ®Dexaepanuu, peaU3yrONIUX



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNe HWHTEpeca W CTPEMJICHHS OOydYaloluxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3y4YeHHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHAIBHON JIESITEILHOCTH, CBSI3aHHOU C (DU3MKOM, MOJATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX U
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMATh MIPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UHpOpMaIuend (PU3NIECKOro Coaep KaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOILEro

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeJeli0).



[Ipennaraemsplii B mporpamMMe no (u3HKe nepedeHb Jad0paToOpHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIIBHBINA XapaKTep, yUUTeb JeacT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcs, Cucka AKCIEPUMEHTAIBHBIX 3a/laHUi, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.

Onucanue MarepuajbHO-TeXHHMYeCKON 0a3pl meHTpa «Touka pocray,
UCIOJIb3YeMOI UIS peaju3anuu  0011e00pa3oBaTeIbHO NPOrpaMMbl 10
dusuxe.

B coctaB nieatpa «Touka pocta» 1o ¢usuke BXoAsaT 6azoBas (00s13aTesbHAs)
4acTh U JOMOJHUTEIbHOE 000pyaoBaHue. bazoBas 4yacTh COCTOMT U3 IUGPOBBIX
JATYMKOB W KOMIUICKTOB COITYTCTBYIOIIUX DJIEMEHTOB JIJISl OTIBITOB 10 MEXaHUKE,
MOJICKYJIIpHON ~ (U3HWKEe, JJIEKTPOJWHAMUKE M  ONTHKE. JIOTOJTHHUTEIbHOE
o0opynoBanue (MpoGUIBHBIM KOMIUIEKT) TMpeACTaBiIsieT co0oi IUppOBYIO
nabopatoputo 1o ¢uszuke. Jlatuymk aOCOMIOTHOTO JaBJIEHUS MPOU3BOJIUT
U3MepeHHUsT a0COIOTHOTO JaBlieHWsA. UyBCTBUTENIBHBIA OJJEMEHT JaTYHKa
BBINIOJIHEH Ha 0a3e MOHOJIUTHOTO KPEMHHUEBOI'O MbE30PE3UCTOPA C BHEAPEHHOMN
TEH30PE3UCTUBHOM CTPYKTYpOH, KOTOpas IO3BOJISET HCKIIOUYUTH BO3MOYKHBIC
MOTPEIIHOCTH ¥ JIOCTUTHYTh HEOOXOIWMOW TOYHOCTH H3MEpeHul. B KoMmruiekT
JaTyuka aOCOIIOTHOTO JaBJICHHUS BXOJAUT THUOKas TrepMeTHYHas TpyOka s
NOJAKIIOYEHHUS IITyIEepa JaTyuka K JjabopaTopHOMy 000pynoBaHuio. JlaTumk
MOJIOKEHUST (MarHUTHBIM) HM3MEPSET BPEMEHHBIC OTPE3KHM MEXKIy MOMEHTaMHU
MIPOXOXKJICHUS 00BEKTA PSAIOM C OECKOHTAKTHBIMHU JCTEKTOpaMH. beCKOHTaKTHbIE
JIETEKTOPHI SABJISIFOTCS BBIHOCHBIMH M KPEISATCA Ha METAJUTHYECKON I MarHUTHOU
noBepxHocTu. KonmdecTBo oceli M3MEpeHUs JaTYMKa IOJOKEHUS pPaBHO 3,
JAIa30H U3MepeHnid o Kaxaou u3 ocer X, Y u Z cocrasnser ot 0 no 360 rpan.
KOMITJIEKT COMyTCTBYIOIIUX D3JIEMEHTOB IS DKCIIEPUMEHTOB 110 MEXaHHUKE.
KoMITIeKT COMyTCTBYIOMUX 3JIEMEHTOB JJISI JKCIIEPUMEHTOB IO MOJEKYJISIPHON
busuke. KOMIIIEKT COMYTCTBYIOMUX AJIEMEHTOB JIJIi OKCIEPUMEHTOB TIO
ANEKTpoauHAMUKe. KOMIIEKT COMyTCTBYIOIIHUX 3JIEMEHTOB IS DKCIIEPUMEHTOB
IO OTITHKE.

COAEPKAHUE OBYUYEHUSA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY/KAI0IIEero Mupa.
®usuka — Hayka o mnpupone. fABneHus npuponpl. PU3HNYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



®dusznueckue BenuuuHbl. M3Mepenune ¢usmueckux BenumuuH. Dusmueckue
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢w3uka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TPUPOIY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro sBieHus. Onucanne GU3NUecKuxX SBJICHUNA ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHl U MPOLEeypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHue NEHbI IeIEHUS IKAIbl U3MEPUTEILHOTO TpHbdopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue o0bEMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue Temmeparypbl NpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIOTE3bI: JATbHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeJCHUS 0 CTPOEHUH BeleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenue dacTtul, BemlecTBa. CBS3b CKOPOCTH JABUKEHUSI YACTHUI[ C
TemnepaTtypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKECHHUSL.

2. HabGmonenue nuddyszuu.

3. HaOmionenue — siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimaol.
1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BAHUEM

dbotorpaduii).



2. OmbITHI IO HAOTIOJEHUIO TETIOBOTO PACIIIMPEHUS TA30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe 1 B3aUMOJAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsAsI CKOPOCTh NPU HEPAaBHOMEPHOM IBHKEHMHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aumopeilcTBHEe Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
0o0BEMa BelecTBa.
Cwmita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CHIibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHusl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHUYECKOTO ABUXKECHHUS Tea.
2. N3mepenune cCKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TeEJ.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOIO ABUKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOW CHUITBI.

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHHS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIECHUSI U YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKHUJIKOCTU OT TiayOuHbI. [mapocraTudeckuit
napagokc. Coobmraronuecs: cocyanl. [ mapaBIudecKue MeXaHu3MBbl.



Atmocdepa 3emun u atrmochepHoe namienue. [IpuumHbI CyliecTBOBaHUS
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mppaBnudeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTu

T€Ja U MIIOTHOCTH )KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MACChI TeJla.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N R
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOIITHOCTS.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi peluara. [IpuMmeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IOTEHUHUAJIBHAS DHEPTHS.
[IpeBpalleHrie 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.



1. IIpuMepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja
10 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.
4. V3yuyeHne 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPTUM.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHUHETUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TE€MIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHnsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Temonepeaaya 151 COBEPILICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. IlmaBmenue wu
OTBEPJICBAHUE KPUCTALUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxnHocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAsK TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermoBbix aBurareneid KIIJ[ temoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysumn.

3. HaOmroneHue siBneHU CMauyMBaHUs U KaWUISIPHBIX SIBJICHUN.

4. HalOnroJeHue TemioBOro paciiupeHust Tel.

5. M3MeHeHue naBieHusi raza Mnpud M3MEHEHUM OObEMA W HarpeBaHUU WM

OXJIAXKJCHUU.
6. IlpaBuna n3sMepeHus: Temneparypsl.



7. Bupael Tenonepenayuu.

8. OxJIaxKJIeHHE TP COBEPILICHUHU PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGnroneHue KureHus.

12. HabnrogeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnsie padomul u onsimel.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKCHHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpenesneHue NaBJICHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOU TPyOKE OT TeMIEPATyPhI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEPruM Tejla B Pe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

8. HccnenoBaHue sIBJIEHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEIMJI000MEHE C HArPEThIM METATUYECKUM UITUHIPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopelicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3UILIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKkux 3apsioB. DJIEMEHTAPHbBIA SJICKTPUUECKUM 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYEeCKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOIO TOKA.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KMJIKOCTSX U T'a3ax.



Onektpuueckass uenb. Cuia Toka. DIEKTPUUECKOE  HAMpsHKEHUE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIECHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMmopaeiicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpur3anus Ted.

JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpONCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIeKTpOCTaTUUECKAst MHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOJHUKH U TUDJICKTPUKHU.

MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

M cTouHMKM TOCTOSIHHOTO TOKA.
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JlelicTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUIKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HANPsKEHUS BOJIBTMETPOM.
. Peocrar n MmarasuH cOIpOTUBIICHUHN.
. B3aumoaencTBre NoCTOSIHHBIX MarHUTOB.

= =)
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. MoaenvrpoBaHre HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MAarHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue ABiaeHUs 2IEKTPOMATrHUTHON UHAYKIIHH.

N N N P P
N P O O 0



23.
24.

25.

Oneitel @apanes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HHKHOBEHHUSI.

DIIEKTPOTreHEPaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIMEH U TpHU
COIIPUKOCHOBECHUM.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u npoBepka paboThI NEKTPUIECKOM I[EMU MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3Mepenue u perynmpoBaHUE HANIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYLIETO 4YE€pe3 PE3UCTOpP, OT
COIIPOTUBIICHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh BJIEKTPUYECKOTO
CONIPOTUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA TMONEPEUYHOTO
CEUYCHHMS U MaTepuara.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUM TIPU  MOCIEI0BATEIbHOM
COEIVMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKa MPU TAPAIETBHOM COCIUHEHUU
pE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
00OBbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTylIKH C TOKOM KW MarHuTa OT CHWJIbl TOKa W HaIpaBJICHUS TOKA B
KaTyIIIKe.

N3ydeHue neicTBUS MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JIEKTPOIBUATATEIS.

N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.



21. OIBITEL 11O HCCICAOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOWUN:
HCCICAOBAHUC W3MCHCHUN 3HAUCHUSI U HarpaBJICHUA HWHAYKIIMOHHOI'O
TOKaA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTE MEXAaHMUYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonuHenHoe nBrkeHue. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mHpsMOJuMHENHHOEe JBukeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [1OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OCBIO BpalleHus1. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmyinbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTH. PabGoTa CHII TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPrHs Teaa, NOJHATOrO Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cxkaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMUECKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHUS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Habmroienue nBMKeHuUs Tea o OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habmronenne MexaHn4ecKux sIBICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHUUECKON YHEPTHH MPU JABHKEHUU TeJla Mol JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJINHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe npuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIECOAHUIA: TEPHO/I,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnropnenue konebaHUl Tea MOJA JEUCTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »jekTpomMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pactipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaxxeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtuveckuii CBETOBO/I.

Xon nydei B coOuparorei JIMHse.

XoJ JIy4er B paCcCEHBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTMH3.

[TpuHiun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens riia3za.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaXEHHUs CBETOBOrO Jydya OT yria
najIeHusl.
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2. W3ydeHue xapakTepUCTHK M300pakeHUs MpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIia MPEIOMIIEHUs CBETOBOTO JIy4a OT yIJia
NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. TlomyyeHue n300pa’keHMI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenve (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI COOMparomieit
JIMH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.



7. OmbBITHI IO BOCHPHATHIO IBETA MPEAMETOB NP MX HAOIIOICHUH UYepes
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PangnoaxkTuBHBIE
npeBpaieHus. [lepron nomxypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paauOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HaGmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUH.

6. Peructpanus uzinyueHust IpUPOJHBIX MUHEPAJIOB U TIPOTYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnromeHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPIMU YACTHUIBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO--0000MITAONNH MOAYJIh TPEIHA3HAYCH JIJIsI CUCTEMAaTHU3aIuN
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU M3YUYECHHH BCEro Kypca (PU3UKH, a TakKKe JIJIsi TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT yUEOHBIHN MpeaMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAay4YHBbIX METOJOB HCCIEIOBAHUS
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSSI TOJyYeHHbIE 3HAHHUS, pelarh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.



[IpruHIMNNATBHO AEATEIBHOCTHBIM XapaKTEp JaHHOTO pa3/ielia peaanu3yercs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
IpeuIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nUecKkue SBICHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;
WCITOJIb30BATh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3MUECKUX SIBIICHUN, B TOM
YHUCIIE U1 NPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPIHUH.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyu Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

pe3ynbTaTOB.

B pesynbrare nzydenust Gu3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus

y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B

YacTH:

e 1) MaTpMoTH4€CKOr0 BOCTIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3nUecKoil HayKH;

e — IIEHHOCTHOE OTHOLIEHHE K JIOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kKIaHCKOro0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYKJI€HUU OOILECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
TOCTKEHUM (PU3UKH;

e — OCO3HAHHE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHIUIOB B AEATEIHHOCTU
Y4E€HOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCIPHUATHE ICTETUYECKUX KAYECTB (PM3MUECKOM HAyKH: €€ TapMOHMYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MMO3HAHMS:

e — OCO3HAHHE IEHHOCTH (UBNYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIEH COCTABIIAIOLIEH
KYJIbTYDBI;

e — pa3BUTHE HAyYHOH IIO0O3HATENBPHOCTH, MHTEpEca K MCCIEeI0BaTEIbCKON

ACATCIBbHOCTH,



e 5) (opMupoBaHus  KyJbTYpPbl 3I0POBbS M  3MOLHUOHAJIBLHOIO
0/1aromoJry4us:

e — OCO3HAaHME IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl OE30MacHOr0 IMOBEJACHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJNEKTPUUYECKUM U TEIUIOBHIM O0OpYJAOBaHHEM B
JOMAIIIHUX YCIIOBUSX;

e — Cc(pOpPMUPOBAHHOCTh HaBbIKa pPeQIIEKCUU, TNPU3HAHWE CBOEro IpaBa Ha
OIIMUOKY U TAaKOI'o ke MpaBa y APYyroro 4ejaoBeKa;

e 6) TPyIOBOIO BOCIIUTAHMSA:

e — aKTUMBHOE ydyaCTHME€ B PEIICHUU MNPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOM HANpaBJIE€HHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3HMUECKHUX
3HAHUI;

e — UHTEpEC K MPAKTUUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHEHTALMSI HA NMpPUMEHEHHE (U3UYECKUX 3HAHWM IS pelieHus 3agad B
00JIaCTH OKpY’)KaIOIIeH Cpenbl, IJIAHUPOBAHMS MOCTYNKOB W OLEHKH HUX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

e — OCO3HAHHWE TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX MpoOJieM M MyTed HX
penieHus;

e 8) ajmanTanuM K M3MEHAIOIIMMCH YCJIOBMAM COLMAJIBHONM U NPUPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJEHCTBUU TPU BBIIIOJIHEHUH MCCIEIOBAHUN U
MPOEKTOB (PU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUIM
APYTHX,

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NESATENBHOCTD;

e — MOTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHH, B TOM YHUCIIE (OPMYIHPOBATH
U7IeH, IOHITHS, TUIOTE3bI O (PU3MYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME NePUITMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEHW B 00J1acTH
busuKy;

e — IUIAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U PUPOIbI, OOIIIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OLEHKA CBOMX JCWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOIUIYI Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUM.

METANIPEIMETHBIE PE3YJIBTATBI



B pesynapTaTe OCBOCHHS TpOrpaMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1iero oo6pa3oBanus y o0ydaromierocss Oyaytr chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHBIC YICOHbBIE ACHCTBHS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YIeOHbIC TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(ssBNIEHU );

yCTaHaBIIMBATh CYIIECTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS AJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBAeMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIC CBSI3U MPU H3yUYEHUU (PU3UUECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIONIb30BAHUEM JETYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3nYecKou
3amaun (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pEIIeHUs, BHIOOp Hambosee
MOJIXOJISIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(bu3MYEeCKUl HKCIIEPUMEHT, HEOOJbIIOE HCCIEA0OBaHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOEHUS, OTbITA, UCCIIEI0BAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3jIMYHbIE METOJIbI, MHCTPYMEHTHI U 3alPOCHI TPU TIOUCKE U
orbope WHGOPMAIIMU WM JAHHBIX C y4ETOM MNPEIOKCHHON y4eOHOMH
bu3ndecKoii 3a1a4u;



aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIIIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy mMpeAcTaBlICHUs
uHpOpMallMl M WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XO0/Ie OOCYXJACeHHs y4yeOHOro Marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT ¥ MIPOEKTOB 33J]aBaTh BOMPOCHI IO CYHIECTBY 00CYXKIAEMOM TEMBI U
BBICKa3bIBaTh WJICW, HALICJICHHBIC HA PEIICHHUE 3aJadyd U MOJJEpKaHuE
OJ1arokenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
uanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3HIIMIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
yOJUYHO MPEJICTABIISATH PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCTIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMAaTh W MCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh poiav, OO0CYKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPAaBJICHUID W KOOPJAWHUPYS CBOHU [ICUCTBUS C JAPYTUMU
YJieHaMU KOMaH/bl;

OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUTsL petieHust (PU3NYEeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  pEIICHUN
(MHIMBUAYaTbHOE, NPHUHATHE PEILIEHUS B TpYyIIE, NPUHATHE PELICHUN
IpyIIIoN);

CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pellieHus! (PU3NMUeCcKOl 3aJaun HIn
IUTAHAa HUCCIIEJOBAHUSA C Y4YETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MIPEAJIaraeMble BApUaHThl PELLICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluy U IIpeJiaraTh IiaH €€ N3MEHECHUS,
OOBSICHATH  NPUYUHBI  JOCTHKEHHS  (HEJOCTHIKEHHS)  Ppe3yJlbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3NYECKOTO UCCIEOBAaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIINXCA CUTYyallMi, YCTAHOBJICHHBIX OLINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
NPU3HABATh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HPEIMETHBIE PE3YJIbTATDBI

K xonIy o0yuenus B 7 KkJacce rpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh  TOHATHS:  (PU3NYECKHME W  XUMHYCCKHE  SIBJICHUS,
HaOMOIeHNE, AKCIEPUMEHT, MOJENb, TUIMOTe3a, CAMHMIBI (PU3NIEeCKHX
BEITUYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemiecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath siBneHus (Auddy3us, TEIIOBOE JBIKEHHE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE JBWKCHHUE, HWHEPIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOU OCBHIO
BpallicHUs, Tepenadya JaBICHUS TBEPABIMUA TeEJIaMH, J>KHIKOCTIMH H
razamu, arMocepHoe JaBJCHHME, IUIaBaHWE Tell, MpPEBpallCHUs
MEXaHUYECKON SHEPTruu) MO OMUCAHUI0 MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOe SBICHHUE;
pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX  (U3MYECKUX  SBICHUA B
OKpY)XKalIlleM MHUpe, B TOM 4YHuclie (U3HUECKHUE SIBICHUS B TMPUPOIE:
IpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEKHBOU
npupoje, ACUCTBUE CHJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSHHUE
aTMOC(EPHOTO JTaBJICHUS HA KHBOW OpPraHW3M, IJIaBaHUE PbIO, phIuard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (PU3MUECKUE SIBJICHUS, UCTIOIb3Ys
¢usznyeckue BeTMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,



yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSAXKECTH, BEC
Tena, CWIa TPEHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHWYECKas pabdoTa, MOLUIHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(G(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHASI JHEPrus), MpPU ONHUCAHUM TPABUIBHO
TPaKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBecHs pbiuara (0Ji0ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
HEPruM, NpPU HTOM [JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh IPUYMHHO--CJICCTBEHHbIE CBS3H, CTPOUTh 00bACHEHUE u3 1-2
JOTHYECKHX ILIaroB ¢ ONOpOoM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumats pacy€THhIE 3aJadyd B 1—2 JEUCTBUS, HCIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B ()OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUIeHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh U UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJAUTh OIIMOKM B XOJ€ OMbITa, JeiaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3nIecKux CBOMCTB Tel: dbopmynrpoBaTh POBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHs] PACCTOSHUSA, BPEMEHHM, MAacCChl Telna,
o0bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U
uGpOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;



IPOBOAUTH HUCCIEAOBAHUE 3aBUCUMOCTH OAHON (PU3HUUECKON BETMUYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX H3MEPEHUU (3aBUCHMOCTH MYyTH
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIDKEHUS Teia, CUIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOIIAIU COMPUKOCHOBEHHUSI TEJI, CUITBI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITATKUBAIOIIEH CHIIBI OT 00bEMa
NOTpyXKEHHON YacTH Tella M OT IMIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBHCHUMOCTH (DM3MUECKUX BEJIHYMH B BHUJIEC
MPEIIOKEHHBIX TaOMUIl U TpapuUKOB, JENaTh BBIBOJBI IO pe3yibTaTam
UCCIIEIOBAHMUSI;

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHUJIa TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOmas Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOA(DQPUIMEHT MOJE3HOTO NEUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEVIOKEHHOW HWHCTPYKLUUU: TpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIMIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIYar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX OMNHCAHUA (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOAOIPOBOAA, TUIAPABIWYSCKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBOW HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SBJICHUM M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEPHl  (HAXOIUTh  WHMOpPMAIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU I oOecnieueHrst 6€301macHOCTH MpU o0palleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH Cpee;

OCYIIECTBISAITh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIINXCS



3HAHUW W TYTEM CPABHEHMS PA3JIMYHBIX HCTOYHUKOB  BBIACIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcsl cety MIHTepHET, BiIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COIEPKAHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOUIECHHsS O pe3yibTaTax IMpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPaMOTHO MCHOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmaparT Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUUICHUE IIPE3CHTALIUEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAaHUM paclpenenirh
00s3aHHOCTH B TpYyNIE B COOTBETCTBUM C MOCTABICHHBIMHU 3aJa4aMH,
CIEIUTh 34 BBINOJHECHHEM IUIAHA JECUCTBHUM, AaJCKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUSI: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSTHUS BEILIECTBA, KPUCTALTNUYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIMICHHBIA Tap, BIAKHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, FICKTPUUECKOE TMOJie, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh SBJICHUS (TEIUIOBOE pPACIIMPEHUE U CXKATHE, TeIlomnepesaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHWE, KalWIJISAPHBIC SIBICHUS, UCIIapEeHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTaJUIM3amus (OTBEpJieBaHUE), KUIICHHUE,
Terionepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE),
AIIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHUCTBUS AJECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICUCTBHME MAarHuUTOB, JICHCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHAYKIIKS)
M0 OINKCAHMI0 MX XapaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUECKUX SBICHUN B
OKPYXaIoleM MHpEe, B TOM uuclie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHbIE SBICHUS B MPUPOJIE,
KpUCTAUIBI B mpupoje, uznydeHue CojHIa, 3aMep3aHue BOJOEMOB,



MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKUE
SBIIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeld MoNoCOB, POJIb MAarHUTHOTO TOJS M JKU3HH Ha
3emuie, MOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
(¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIUIOTHI, yJEeJIbHAas TEINIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTA
IUIABJICHUS, YJeNbHAs TEIJIoTa MapooOpa3oBaHus, YJENbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUSA TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3yXa, AJIEKTPUUECKUU 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICH MCIOJIb3yEMbIX BEIMYMH, 0003HAYEHUS M €IUHULIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(¢u3NYECKyI0 BEIUWYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma aJis yyacTka LEenu, 3aKOH
JIxoyns—JleHa, 3akOH COXpaHEHHMs DHEpPrud, IPHU ITOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3allMCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalui MPaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEPa: BBISABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ Omnopoi Ha 1—2 W3y4YEeHHBIX CBOWCTBA (U3UYECKUX SIBICHUM,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
dbopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX IS pelIeHMs] 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYJIBI,
HEOOXOuMble A €€ pelleHus, MPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHME HCCIEIOBaHMS, BbIIEIATH



IIPOBEPSIEMOE  NPEANOJOKEHUE, OLIEHUBAaTh IPABWIBHOCTh IOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(bu3MYecKuX CBOMCTB Tell (KanWJIISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHusi TMPU H3IYYEHHH OT I[BETa U3JIydarolled (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJICHCTBHE
ANEKTPUUECKUX 3apsi/ioB, B3aUMOJIEUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yalM3al[isl MarHUTHBIX TIOJE€H IOCTOSHHBIX MAarHuTOB, JEHUCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUIATENSl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
IpOBEpsieMbIE MPEANIONOKEHHS], COOUPATh YCTAHOBKY M3 MPEI0AKEHHOTO
000py1I0BaHUs, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATh ~ MPSAMBIE  U3MEPEHUS]  TEMIEpPATypbl,  OTHOCHUTEIBHOU
BJIQXHOCTH BO3/yXa, CHJIbBI TOKA, HANpPSOKEHUS C HCHOJb30BAHHEM
aHAJIOrOBBIX NPHOOPOB U JATYMKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH,
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEYEHMS U YIEIBHOIO COITPOTHUBIICHHS BEIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M IMApaJUIEIbHOTO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUd (PU3NUeCKUX BeaU4MH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE TMPOBOAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATH M3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys NMPEIIOKEHHON MHCTPYKLUH, U
BBIUMCIISTh 3HAUCHHE BEJINYUMHBI,

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YUYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETP, CUETYMK OJJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIHHBIC



pUOOPHI, HATPEBATEIBHBIC DIIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKHEC
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCThbIE TEXHUUYECKUE YCTPOWCTBA U H3MEPUTEIbHBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PpUCYHKaM (KUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeiIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Hernen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyas yclioBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LETEH;

e TMPUBOAUTH TpUMEphl  (HaxoauTh MWHOpPMALMIO O  TIpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (U3MYECKMX 3HAHUUW B IIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUSI 3J0pPOBbS M COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOILIEH CPEIE;

e OCYIIECTBJIATh MNOUCK HH(MOpMAUU (HUIUYECKOTO COACpPKAHUSA B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBON UITM MOKET OBITH HEJTOCTOBEPHOM;

e HCIOJb30BATh MPH BHINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIONMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcel cetu HTEpHET, BiafeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e co37aBaThb COOCTBEHHbIE NMUCbMEHHbIE U KpaTKHUE YCTHBIE COOOIICHMUS,
o006mass uHDOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJlEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATh pPE3yIbTaThl
MPOEKTHOW WJIM UCCIEAOBATEIBCKOM NEATEIIbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh W3YYCHHBIM TOHATHHHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

e TMpPU BBHINOJHCHUU YYEOHBIX IMPOEKTOB U HCCICIOBAHUN (HU3NUECKUX
MPOLIECCOB pacHpeliesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]a4aMU, CJIEIUTH 34 BHIMIOJHEHUEM ILUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NEATEIIbHOCTh TPYMIIbI, BEICTPAaUBAaTh KOMMYHUKATHUBHOE B3aUMOICICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koHiy o0yuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e HCIOJBb30BAaTh IMOHATHS: CUCTEMA OTCUETA, MarTepuajgbHas TOYKA,

TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIXKEHUS, Aedopmalius



(ynmpyrasi, miacTu4eckasi), TPEHHE, LEHTPOCTPEMHTEIBHOE YCKOpPEHHE,
HEBECOMOCTh U NEPErpPy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJNeOaHUus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CHEKTPbI MCIyCKaHUs U MOTJIOIIEHus, anb(da-, 0eTa- U raMMa-u3Iy4eHUs,
W30TOIIBL, IIEPHAS] SHEPIETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBHIKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJl, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJbHOE IBUKECHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKCHHE
3BYyKa, INPSAMOJIMHENHOE paclIpOCTPAHEHHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHHUE OEI0ro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSIBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MaHeT COJTHEYHOW CUCTEMbI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMHM, 3XO, LBETa TeJ,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPadrUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHbBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
MNPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAMOAKTHBHBIX HW3IyYEHUN Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BENUYMHBI (CpeqHSsT U MTHOBEHHAas CKOPOCTh Teia MpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, HMMIYJIbC Tella, HMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIHUANbHAs HHEpPrusi Tena,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, IMOJHAs MEXaHW4YecKas »>SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA



TOHA, CKOPOCTb CBETA, MOKA3aTesb MPEJIOMIICHUS CPEibl), IPU OMUCAHUH
NPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIHOJIB3YEMBIX BEIUYHH,
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTH (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHUSA,
OPUHLIMI CYNEPHO3ULMN CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammiies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOI'O YHUCE
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO--CIICICTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE W3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3adaud (omHMparmIMuecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJaud 3alHChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PAcCUEThl U
OLICHUBAaTh PEAJIUCTUYHOCTh IMOJYYEHHOrO0 3HA4YeHUA (puanveckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
(GU3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEpsiIeMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBUIBHOCTh MOpPSIKA
OPOBEJCHUS  HMCCIEAOBAHUS, JelaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTIBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MaccChl Irpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PacCpOCTPAHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajieé M CBOWMCTB HM300paKeHHSI MpeaMeTa B COOMpArOIICH
JAuH3e, HAOMIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY M3 K30bITOYHOro Habopa



o0Opy/lOBaHWs, ONHUCHIBATH XOJ  OMbITAa U €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HAYCHHE W3MEpSIeMON BeTMYHMHBI ((POKYCHOE pacCTOSHHE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH C
UCTIONIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHWUM 0€3 Ha4daJbHON CKOPOCTH, Teproja
KOJICOaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUsl CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl IMOJYYEHHOM 3aBHCHUMOCTH
bu3nUecKuX BEIUYMH B BUJAEC TaONHIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHHs, KECTKOCTh MPYKHUHBI, KOIPPHUIIUEHT
TPEHUsI CKOJBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomed JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHUs, coOUpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY MU
BBITIOJIHATh U3MEPEHUS, CIICys MPEIIOKEHHON WHCTPYKIIUU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBAThH MOJYYCHHBIC PE3YIbTAThl C YIETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM,;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHHK
CBETa, JydY, TOHKAas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUM U HeoOXoauMmble (U3HUYECKUE
3aKOHOMEPHOCTH;



UCITOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH MU3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
IpU PEIIEHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBbI IS
MOCTPOEHUS N300pKEHUI B TJIOCKOM 3€pKajie U COOMparolleH JIMH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1)1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEH CPELE;

OCYIIECTBISATh TOUCK HMHPOpMAMU (PU3UYECKOTO COJACpKAHUSI B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI OUCKOBBIN 3aMpOC, HAXOAUTD
NyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpMAMU HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIHOJb30BAaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ie/ioB U K - (uudpossbie) JlabopaTopHoe
n/n TEeM NPOrpamMmabl Bcero 06HTp0.111>m,1e pﬁaKT"quK"e o0pa3oBaTe/ibHbIE oGopynoBanue
padoThI padoThI pecypen «Touku pocra»
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIEr0 MUpa
Eub 10K O3HakoMJIeHHE
noInoTeKa
1.1 () - 2 i
H3HKa © HayKa O npHpode https://m.edsoo.ru/7f416104  © WPPOBOTE
nabopaTopuei
bu6mmoreka [IOK
1.2 () 2 1
HISHHACCIHE BETHAMHAE https://m.eds00.ru/7f416194
EcTecTBEeHHOHAy4HBIN METO/ bubnnorexa [HOK
1.3 2 1
MO3HAHU https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTE https://m.eds00.ru/7f416194
59 JIBi>keHue U B3aUMOJICHCTBUE 5 1 bubnmnoreka [JOK IJT Releon ¢
' YaCTHUI[ BELIECTBA https://m.eds00.ru/7f416194  mgatuyukamu
53 ArperaTHbl€ COCTOSIHUS 5 bubmuoreka [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHndecKkoe IBIKCHUE 3 bu6mmorexa [IOK LIJI Releon ¢



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

https://m.eds00.ru/7f416194  natunkamu
3.2 HMueprust, macca, IIIOTHOCTH 4 bubmmorexa [IOK LT Releon ¢
' P, ’ https://m.edsoo.ru/7f416194  marumukamu
bu6mmoreka [IOK
3.3 Cuna. B 14
g, BHARL CHIL https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
Jasnenue. [lepenava naBneHus LIJI Releon ¢
4.1 TBEPABIMH TEIIAMH, YKUIKOCTSIMU 3 bubmorexa [JOK aTYuKaMu
' PA » HKHA https://m.edsoo.ru/7f416194 A
U Ta3aMu
42 JlaBrenTe KIIKOCTH 5 bubmmoreka [JOK LIJT Releon ¢
' A https://m.edsoo.ru/7f416194 | paTyuKaMu
bu6mmoreka [IOK
4. A
3 TMOC(EpHOE JTaBJICHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA . bubnuorexa [JOK
' HOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bubmuorexa [JOK LIJT Releon ¢
5.1 P 3
a6oTa M MOIHOCTS https://m.edso0.ru/7f416194  maryuxamu
bubmuorexa [JOK
52 Hpoctsie MexarHsMEI > https://m.eds00.ru/7f416194
bubmuorexa [JOK
>3 Mexanmuteckas sHepris 4 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3



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

KoanuecTBo 4acoB

DJIeKTPOHHbIE a6
Ne HaunmeHnoBaHmue pa3iesioB u (undpossbie) a0oparoproe
Konrpoabnbsie IIpakruyeckue odopynoBaHue
n/n TeM NpPOrpaMMbI Bcero o0pasoBaTe/ibHbIE «Toukn
padoThI padoTshI
pecypcebl pocTta»
Pa3pgean 1. TensioBbIe IBJICHUSA
11 CTpoeHue 1 CBOHCTBA BEIIECTBA 7 bubmorexa [IOK LUT Releon ¢
' p m https://m.edsoo.ru/7f4181ce =  paryukamMu
bubnnoreka [JOK IJT Releon ¢
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce = paryukamu
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DJIEKTPUUYECKUE 3apsibl. JI Releon ¢
2.1 3a H)I(ZHHLIe Tenal:I Ii[X 7 1 bubmorexa [JOK HaT‘H/IKaMI/I
' p . https://m.edsoo.ru/7f4181ce A
B3aUMOJICHCTBUE
. . bubnmoreka [JOK IJI Releon ¢
2.2 IT 20 1 7
OCTOAHHBIN SICKTPIACCIIH TOX https://m.edsoo.ru/7f4181ce = paryukaMu
bubnuoreka [{OK IIJI Releon ¢
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce | maTumkamMu
24 DJIEKTpOMarHuTHAs UHYKITHAS 4 bubmorexa LIOK LT Releon c
' P JLyKIL https://m.edsoo.ru/7f4181ce | maTuuKaMu
Hroro 1o pasuery 37
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 3 14.5



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

KoanuecTBo 4acoB

JJIeKTPOHHBbIE
HaunmenoBanmue JlabopaTopHoe
Ne (undposbie)
pa3ieJioB U TEM Kontpoabusbie IIpakTuueckue obopynoBaHue
n/n Bcero o0pa3oBaTe/bHbIE «Touxu
NPOrpamMMbl padoThI padoThbI
pecypcebl pocTtay»
Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHudeckoe IIJI Releon ¢
11 IBUKEHUE U 10 1 bubmuoreka [JOK JTaTYUKAMU
' CII0CO0BI €ro https://m.edso0o.ru/7f41a4a6
OMHCAHUS
12 B3anmoneiictsue 20 1 3 bubnmnorexa LIOK IJI Releon ¢
' Ten https://m.edsoo.ru/7f4la4a6  maTyukamu
13 3aKOHBI 10 3 bubmuoreka [JOK
' COXpaHEHUs https://m.edso0o.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
51 Mexanuyeckue 7 3 bubnnorexa [JOK IJI Releon ¢
' KoJIeOaHUs https://m.edsoo.ru/7f41a4a6  maTyuKamMu
29 Mexaandeckne 3 1 3 bu6mmoreka [IOK
' BOJIHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTpOMarHuTHOE LI Releon ¢
bu6mmoreka [JOK
3.1 [1oJIe U 6 2 IaT4nuKaMu

OJICKTPOMAardiuTHBIC

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



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

BOJIHBI

Pa3zgen 5. KBanToBbIe IBJICHUSA

Wroro no pazueny 6
Pa3gen 4. CBeToBbI€ ABJICHUSA
3aKOHEBI
4.1 ACIIPOCTPAHEHUS 6 Bubmaoreka LJOK
' pactpocip https://m.edsoo.ru/7f41a4a6
cBeTa
JInH3EI 1 Eub 1OK
HOJIMOTEKA
4.2 6
OTTHHCCKHC https://m.edsoo.ru/7f41a4a6
IPUOOPHI
Paznoxenne
4.3 0eJIoro cBera B 3 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41a4a6
CIIEKTP
Hroro no pazgeny 15

Hcnyckanue u

5.1 TIOTJIONIICHHE CBETa 4 bubmorexa HOK
' t https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 Crpoenue 6 bubnunoreka [JOK
' aTOMHOTO siIpa https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
53 snepHbie peaxiun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paspnen 6. [loBTOopuTe1bHO

IToBTOpeHue n
6.1 00o01ieHne
coJiep’KaHus Kypca

-00001a0mMii MOAYJIb

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

¢u3uku 3a 7-9
KJ1acc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos JJIeKTPOHHBIE
Ne uugposbie JlaGopaTopHoe
w/n Tema ypoxa Beero Koutpoabubie IIpakTuyeckue 06pazoBaTeIbHbIE 06opynoBaHue
padoThI padoThI pecypesI «Touku pocra»
1 ®du3nka — HaykKa 0 IpUpo/e. 1
SIBieHust npupoasl
2 Ou3nyecKue sIBICHUS 1
3 Du3nYecKue BEIIMINHBI U X 1
U3MepeHue
Ypok-uccrnenoBanue Hudp. Jlad.
"U3mepeHue TemiepaTrypsl Ipu «Touka poctay :
4 IIOMOIIH KUJIKOCTHOTO 1 1 aTIUK
TEPMOMETPA U JTaTINKA TEMIIEPATYPhI
TeMneparypol"
MeTo1bl HAyYHOTO TTO3HAHMSI.
5 Onwucanue GpU3NUECKUX SBICHUN 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff09f72a
C TIOMOUIBIO MOJIETICH
Ypok-uccnenosanue "[Iposepka [Mudp. JIab.
TUIOTE3bl: JaTbHOCTh MONETA «Touka poctay :
6 HIapUKa, IYIIEHHOIO 1 1 JaTYUK
TOPU30HTAIILHO, TEM OOJIBIIIE, paccTosHus
4yeM OOoJIbIIe BhICOTa IMycKa"
Crpoenue BemiectBa. ONbITHI, Komnsrotep,
7 JTOKA3bIBAIOIINE TUCKPETHOE 1 Bubmmorexa [IOK Hudp. J1ab.

CTPOCHUC BCUICCTBA

https://m.edsoo.ru/ff09fe0a

«Touka pocTax»:



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

MUKPOCKOTI,
KaIuIsi MOJIOKa,

paz0aBIICHHOTO
BOJION
8 JIBY>KEHUE YacTHUII BEIISCCTBA buGnuorexa [IOK
H et https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OIMbITHI
9 10 HAOJIOIEHUIO TEIUIOBOTO
paCIIMPEHHSI Ta30BY
10 ArperaTHble COCTOSIHUS
BEIIIECTBA
Oco0eHHOCTH arperaTHbIX
cocTossHni Boabl. O000ImIEHE
11 o pazueny «llepBoHadanbHbIe bubnnorexa [JOK
pasieity p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU
BEIIIECTBAY
MexaHuueckoe JBUKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnuorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6nmorexa LIOK
13 Ckopocthb. EqUHHUIEI CKOpOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u Bpemenu bubmuoreka [IOK
JBHKCHUS https://m.edsoo.ru/ff0a0ae4
Hudp. Jlad.
«Touka pocta»
15 HNuepuusa. Macca — mepa bubnuotexa [JOK HaGop ten
UHEPTHOCTH TEII https://m.edsoo.ru/ff0a0c10  pa3Hoif Macchl,
AIEKTPOHHbIE

BEChI



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

ITnotHocTh BemectBa. Pacuer

bubnunoreka LIOK
16 Macchl 1 00beMa Tella o ero
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
Hudp. Jlad.
«Touka pocra»
JlaboparopHas paboTa HaGop ten
17 «Omnpenenenre MIOTHOCTH pPa3HOM Macchl,
TBEPIOTO TEJIay MEH- 3ypKa,
AJICKTPOHHBIC
BECHI
18 Pemenne 3ama4 1o Teme bubnunoreka LIOK
"I[InoTHoCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMojieiicTBus Tell. Crita
ynpyroctu. 3akoH ['yka
Hudp. J1ab.
«Touka pocTay
JlaGopaTtopHnast pabota P
raTus ¢
«3yueHne 3aBUCUMOCTH
KpETeKoM,
20 pactsokeHus (aedopMariim)
2 HabOp MpYyXKuH,
MPYKUHBI OT TTPHIIOKEHHOM 5
Habo 0B
CHUJIBI» Iv) IPY30B;
JINHEHKa,
JTMHAMOMET]
21 SIBnenwme Tarorenus. Cuia
TSHKECTH
CBs13b M@Ky CUIION TSKECTH U
99 Maccoii Tenra. Bec Tena. bu6nunorexa LIOK

Pemenne 3amau mo teme "Cuna
TsOKeCcTH"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TspKecTH Ha Ipyrux

23 maHerax. Ou3nyeckue bubmorexa HOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKHU TIJIAHET
Hudp. Jlad.
«Touka pocra»
JunamomeTtp ¢
bubnuorexa [IOK MpeaeaIom
24 Hsmeperite cu. Anamomerp https://m.edsoo.ru/ff0al8cc =~ u3mepenus 5 H,
MPYXUHBI HA
TUTAHILETE, TPY3bI
Maccoi mo 100 r
bubnuoreka [{OK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al1778
Hudp. Jlad.
«Touka poctay
[ITaTus, peryar,
JIMHEHKa, IBa
CrnosxeHue AByX CUJl,
HaIpPaBJIEHHBIX MO OJJHON bubmmoreka IIOK OATHAROBBIX
26 N N rpy3a, 1Ba 0JIoKa,
npsMoii. PaBHoielicTByromast https://m.edsoo.ru/ff0ala70 T
cHuI
HepacTsHKUMas,
JIMHEKa
MU3MEpPUTEIIbHAS,
JTUHAMOMETD
97 Pemenue 3agad mo teme
"PaBHonelicTBytOMmAast cui”
28 Cwita TpeHus u e€ BUIbL. TpeHue bubmmoreka [JOK
B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopHas paboTa bubmuoteka [IOK udp. J1ab.



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

30

«3yueHue 3aBUCUMOCTH CUJIbI
TPEHHUSI CKOJIbKEHUS OT CUJIBI
JABJICHUS U XapaKTepa
COTIPUKACAIOLIUXCS
MTOBEPXHOCTEM»

Pemenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

https://m.edsoo.ru/ff0alcc8

«Touka pocra»
JepeBsiHHbIN
Opycok, Habop
Ipy30B,
MeXaHUYecKas
CKaMb,
JTUHAMOMET]

31

Pewenne 3anaud o remam: «Bec
Tenay, «['papudeckoe
n3o0paxkeHne cui, «CHIIbD»,
«PaBHOICHCTBYIOLIAsT CHIT»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTtponpHast pabora mo Temam:
«MexaHndecKkoe IBIMKEHHIEY,
«Macca, TNIOTHOCTEY, «Bec
Tena», «['paduueckoe
nu3o0paxenue cuimy, «CHUIbD)

33

JaBnerune. CiocoOb1
YMCHBUICHUA U YBCIIMYCHUA
JIaBJICHUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBrienue ra3za. 3aBHCUMOCTD
JIaBJICHUS Ta3a OT 00bEMa,
TeMIepaTypsl

Ilepenaua naBieHust TBEPABIMU
TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH.
3akod ITackais

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376

bubnunorexa LIOK
https://m.edsoo.ru/ff0a25b0

Hudp. J1ab.
«Touka pocta»

JaTuuk
JaBJICHUS,
mTaTUB, pabovas



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

EMKOCTB, TpyOKa,
JIMHEHKa

JlaBiieHUE B )KUJIKOCTH U Tase,

bu6nmorexa [IOK

36 BRISBARMOC JICHCTBIEM CHUIRT https://m.edso0.ru/ff0a2718
TSDKECTH
Penrenue 3amau mo reme
37 «/JlaBaeHue B )KUIKOCTH M ra3e bubmmorexa [JOK
a ) https://m.edsoo.ru/ff0a2826
3akoH ITackais»
bubnuoreka [{OK
38 Coobmatomuecs cocy bl https://m.edsoo.ru/ff0a2970
39 I'unpasianueckunii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopiineBoit
JKUJTKOCTHBIM HacocC
41 ATtmocdepa 3eMiH U IPUYHHBI bubmmnoreka HOK
€€ CyLIEeCTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmMochepHoe bubnnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMochepHOro bubnnorexa [JOK
nasienust. OneiT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBHCHMOCTb aTMOC(EPHOTO
44 aBJICHUSA OT BLICOTIj)lel bubmorexa LOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
bapomeTp-anepon.
45 ATpMocq)TeI:) Hoep aBﬁeHHe Ha bubmmorexa LTOK
p 8 https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX
46 Pemenue 3amay nmo reme "

ATtMocdepHoe naBieHue"



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlericTBUE KUJIKOCTH U ra3a HA

47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Hudp. Jlad.
«Touka pocra»
Junamomerp,
LITaTUB YHUBED -
CaJIbHBIM,
JlaGopaTopHnas pabota MEPHBII
«OmnpeneneHue UIHH]T
48 BLIT&EIKHBanmeI?I CHJIBI, bubmmorexa LIOK (MeHsyprl)ca), rpy3
N N https://m.edsoo.ru/ff0a33fc N
JIEHCTBYIOIIEH Ha TEJO, [TAHIPAYECKAN
MOTPYKEHHOE B )KHUJIKOCTh) 13 CTICIHAIBHOTO
IJIACTHUKA, HUTH,
MoBapeHHast
COJIb, MaJI0YKa
TUIS
nepeMenuBaHus
Hudp. Jlad.
«Touka pocta»
JHunamomerp,
JlaboparopHas paboTa 1o Teme IITaTUB YHUBED -
«HccnenoBanue 3aBUCUMOCTH CaJIbHBIH,
49 Beca TeJa B BOJIE OT 00bEMa bubmmorexa LIOK MEpPHBII
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh ITTHH]IP
YaCTH TeJa» (MeH3ypka), rpy3
HWIAHAPUYECKUN

W3 CIICIHAIBHOTO
IJIACTHKA, HUTh,



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

[IOBapeHHas
COJIb, AJIOYKA

TUISE
nepeMeluBaHus
bubnunoreka LIOK
S0 [napaiie Ten https://m.edsoo.ru/ff0a3a96
Hudp. Jlad.
«Touka pocta»
Jnaamomerp,
IITaTUB YHUBED -
CaJIbHBIM,
JlaGopaTtopHnast pabora MEpPHBII
"KonctpynpoBanue apeomeTpa LHAJTUHIP
o1 WM KOHCTPYHUPOBAHUE JIOJKH U (MeH3ypka), rpy3
omnpezacieHue eé LUAJIMHIPUYECKUI
rpy30M0aBEMHOCTH" U3 CIIEIUATBHOTO
MJ1acTHUKA, HUTH,
MoBapeHHast
COJIb, MaJI0YKa
TUISt
MepeMEeITUBaAHUS
Pemenue 3amay mo Temam:
«IInaBanue cynos.
52 BosayxonnaBanue», «/laBinenue bubnnorexa [JOK
i https://m.edsoo.ru/ff0a3654
TBEPJABIX T, KUIAKOCTEH U
ra3oBy»
KonTpomnpHas pabota mo Teme
53 «/laBreHne TBepbIX TeT,

JKUJIKOCTEH U Ta30B)



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bubnunorexa LIOK

>4 Mexanuieckas pabota https://m.edsoo.ru/ff0a3f82
55 MomHocTs. Enuaune bubnunorexa LIOK
MOITHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
56 MOITHOCTH, Pa3BUBAEMOM MpH 1
noabEME 110 JIeCTHUIIE"
57 [Ipocthie MexaHu3Mbl. Poiyar.
PaBHOBeCuE cuit Ha ppruare
Hudp. Jlad.
«Touka pocta»
Poruaru B TexHuke, ObITY U Poruar ¢
58 npupoe. JlabopaTopHas pabora 05 bubanorexa [JOK KpeTJICHUSMHU
«HMccnenoBanue yCcIoBHM https://m.edsoo.ru/ff0a478e = st rpy30B,
pPaBHOBECHS pblyara Habop TPYy30B 1O
100 T,
JTUHAMOMET]
Pemenne 3ama4 1mo Teme bubnmorexa LIOK
59
«Y CIIOBHSI pABHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
Hudp. J1ab.
«Touka pocta»
Koad¢urment moneznoro [Iratus,
JIEHCTBUSI MEXaHHU3MA. MeXaHUYeCcKas
60 JlaboparopHas paboTa 0.5 CKaMbsI, OpPYCOK ¢
«M3mepenne KIIJI HaknoHHON KPHOYKOM,
TIJIOCKOCTH TuHelKa, Habop
IPY30B,
JTMHAMOMET]
61 Pemenne 3agau mo reme bubmmoreka [IOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

"Pabota, momrHocts, KIT/1"

https://m.edsoo.ru/ff0a4c48

62

63

MexaHu4deckasi SHEpTrusl.
Kunernueckas u
MOTEHLAIbHAs SHEPTUS

3aKoH COXpPaHCHUA
MEXaHUYEeCKOMH OHEPIrun

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a4252

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4360

64

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIepUMEHTAIbHOE
orpezeNeHne N3MEHEHUs
KMHETUYECKON U
MOTEHLUATBHON PHEPTHH MTPU
CKaThIBaHHUH TeJa 10 HAKIOHHOM
MJI0CKOCTH"

KoHTpoinbHas pabora 1o Teme
«PaboTa ¥ MOIIHOCTh. DHEPT U

66

PesepsHslit ypok. Pabora ¢
TEKCTAMU II0 TEME
"MexaHndeckoe aBrKeHue"

bubmmoteka IIOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepsHbliil ypok. Pabora ¢
TekcTamu 1o Teme "JlaBieHue
TBEPABIX TEN, )KUAKOCTEH U
razoB"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MomtHocts. OHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosanuyecTBO 4acoB DJIeKTPOHHBIE
Ne uudposbie JlaGopaTopHoe
wn Tema ypoka Beero Kontpoabubie IIpakTnueckue 06pazoBaTeNbHBIe o6opy0Banue
padoThI padoThI pecype «Touku pocra»
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKOU 1 bubnnoreka [JOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYJI
Mogenu TBEPIAOIO, KUIKOTO U
3 ra3§06pa3H01;H0 COCTO?III{II/If/'I 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHHI BEIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEeOpUHu
5 Kpucrananaeckue u amopdusie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo0.ru/ff0a5530
7 TenmoBoe pacumpeHue u 1 bubnuorexa [JOK
cKaThe https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b 1 Hudp. J1ab.

TeMIIEpaTypbl CO CKOPOCTHIO

«Touka pocta»



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

TEIUIOBOI'O JIBWKEHUS YACTHILL IATYUK
TeMITepaTyphl
Buyrpennss saeprust. CriocoOnt
9 Hslv}lgli)eﬂnﬁ BH peHHeI‘/'I bubmmorexa [IOK
yIp https://m.edsoo.ru/ff0a5¢c60
SHEPTUU
bu6mmoreka [IOK
10 Buael Temonepeauu
A peAl https://m.edsoo.ru/ff0a6412
Ypok-koH(bepeHus
"[IpakTHuecKoe UCIIOIb30BaHNE
11 TEIUIOBLIX CBOMCTB BEIIECTB U bubnmorexa [IOK
m https://m.edsoo.ru/ff0a65c0
MaTEepUajIoB B LEJIX
sHeprocOepexeHus"
12 KonnuecTBO TEIUIOTHI. bubmuorexa [JOK
VY eapHas TEIIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEMI0BOTo OanaHca.
13 Tenmo000MeH U TEMIOBOE bubmmorexa [TOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Hudp. Jlad.
«Touka pocta»
JlaTunk
TEMIIEPATYPHI,
JlaGopatopHnas pabora batyp
" TEPMOMETD,
Uccnenosanue siBiIeHNUS bubmuoreka [JOK
14 KAJIOPUMETD,
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98 .
. . " MEPHBIN HITAHID
XOJIOJTHOM W TOpSIYeld BOJIBI
(Mensypka),
nabopaTopHble
CTaKaHBbI, TOpsYas
M XOJIOJHAs BOJA
15 Pacuer xKonu4yecTBa TEIIOTHI,



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

HE00XOAUMOTO JUIsl HarpeBaHuUs
Tela U BBIICISIEMOTO UM IIPU
OXJIAXKICHUH

Hudp. J1ab.
«Touka pocra»
Jatuuk
TEMIEPATYpPHI,
TEPMOMETD,
JlaGoparopHnas pabora KAIOPUMETD,
16 "Onpeienenue yaebHoi bubnnoreka [JOK ropsiyas v
\ https://m.edsoo.ru/ff0a6bb0 = xononHast Bona,
TEIJIOEMKOCTH BEIIECTBA .
MEpPHBIT
UUATUHAD, TPY3
UWIMHAPUYECKUI
C KPIOYKOM, HUTH,
3JIEKTPOHHBIE
BECHI
17 DHeprus ToIMBa. Y ienbpHas bubnuorexa [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIeBaHUE
18 KPUCTAIIINYECKUX TEJl. bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
VY eapHas TEIIOTA IJIABJICHUS
Hudp. JIab.
«Touka pocta»
Jlaboparopnas pabota aT4YUK
19 “OnpgﬂenEHHe I})IzlenLHoﬁ bubmmorexa LIOK i:MnepaTypm,
" https://m.edsoo.ru/ff0a72fe
TETUTOTHI TIJIABJICHUS JIba TEPMOMETD,
KaJIOPUMETP,

ropsyas u



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

XO0JIOHAS BOJIA,
MEpHBIN
HUATUHAD, TPY3
HWIMHAPUYECKUN
C KPIOYKOM, HUTb,
AJIEKTPOHHBIE
BECHI

Hudp. Jlad.

«Touka pocta»
ATYUK

20 ITapooGpasoBanue 1 bubnnoreka [JOK TEMIIEpaTyphl,
KoHeHcanus. Mcnapenne https://m.edsoo.ru/ff0a740c = mpoOupka,
JUCTOYKHU
Oymaru, pe3uHKH,
pa3Hble CIUPTHI
Kunienne. Y neapHas Temiora
napooOpa3oBaHus U
21 KOHJIeHCALMU. 3aBUCHUMOCTh bubmorexa HOK
' https://m.edsoo.ru/ff0a786¢c
TeMIIepaTypbl KUTICHUS OT
aTMoc(hepHOro JaBIeHUS
Hudp. Jlad.
«Touka pocta»
Brnaxnocts Bo3ayXa. Taraux
JlabopaTopHas pabota bubnuorexa [JOK
22 " . TEMIIEPATYyPHI,
Ompenenenne OTHOCUTEIbHON https://m.edsoo.ru/ff0a7628
| TEPMOMETP,
BJIQYKHOCTH BO3/yXa
MapJisi, COCyJi €
BOJIOM
Pemenune 3amau Ha
23 8

OIPEACIICHUEC BJIAXKHOCTHU



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3/yXa

24

25

26

[IpuHIMIBI paGOTHI TETIIOBBIX
nsurareneii. [lapoBast TypOuHa.
JIBuraresb BHyTPEHHETO
cropanus

KIIJI TemmoBoro aBurares.
TenoBbie ABUTATENN U 3aLUTA
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs U
MIPEeBpALICHHS SHEPTUU B
TEIUIOBBIX Ipolieccax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

IToaroroBka K KOHTPOJIBHON
pabore o Teme "TermoBbie
sBieHus. Mzmenenune
arperaTHbIX COCTOSIHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TemnoBble SIBICHUS.
H3meHeHue arperatHbIx
COCTOSHUM BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzanus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

30

31

Ypoxk-uccienoBanue
"DnekTpu3anus Tea HHAYKINEeH
Y IIPU CONIPUKOCHOBEHHUH"
B3anmoneicTere 3apsyKeHHBIX
ten. 3akoH Kyrnona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe moJie.

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

HanpsixeHHOCTD
ANEKTPUYECKOTO TTOJI.
[TpuHuMn cynepnosuuuu
NEKTPUYECKUX MTOJIEH

https://m.edsoo.ru/ff0a8a0a

Hocurenu snexkrpuyeckux

33 3apsiioB. DIEMEHTAPHBIN 3apsil.
Crtpoenue aToma
[IpOBOIHMKHU U AUAJICKTPHUKH.
34 3£(OH COXpaHEHUs ’ bubmorexa [JOK
p https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO 3apsiaa
Pemenue 3a1au Ha mpuMeHEHNE
35 CBOMCTB AJICKTPUUECKUX bubmorexa [JOK
P https://m.edsoo.ru/ff0a90cc
3aps/i0B
DIEeKTPUYECKHI TOK, YCIOBHS
36 €ro CyIlIeCTBOBaHUSI. bubnmnorexa [JOK
M cTOYHMKH 31IEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUSA SIIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIEKTPUUYECKOTO MOJISL HA 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
DIJIEKTPUYECKUHN TOK B bubmuotexa [JOK
39
MeTaJliax, )KUAKOCTIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1erb U €€
COCTaBHBIC YaCTH
41 Cuna Toka. JJaboparopHast 05 bubnuorexa [IOK Jlatuuk ToKa,

pabota "U3mepenue u

https://m.edsoo.ru/ff0a8bd6

aMIepMeTp



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

peryIupoBaHue CUiIbl TOKa"

JBYXITPEAEIbHBIM,
HCTOYHHK
MMUTaHUS,
KOMIIJIEKT
MIPOBOJIOB,
PE3UCTOPBI, KITHOY

Jatamk
TOKa,AaTYUK
HaANPSDKEHUS,
BOJIbTMET]
DNEeKTPUYECKOe HaIPSKEHHUE. JBYXIIPEICITbHBIN,
42 BoawsT™metp. JIaboparopnas 05 bubnnoreka [JOK amIiepMeTp
pabota "H3mepenue u https://m.edsoo.ru/ff0a9eld  naByXTpeneTbHBIN,
peryiaupoBaHue HampsHKeHus " HMCTOYHUK
MUTaHMUS,
KOMIUTEKT
MIPOBOJIOB,
PE3UCTOPBI, KIIIOY
ConpoTHBiIeHHE TPOBOAHMKA.
43 VY aenpHOE CONPOTUBIICHNE bubmmorexa [OK
https://m.edsoo.ru/ff0aa738
BEILIECTBA
JlaboparopHnast pabota JaTtuuk Toka,
"3aBUCUMOCTD AJIEKTPUYECKOTO peocrar,
44 CONPOTUBIICHHS TPOBOJHUKA OT 1 bubmuorexa [JOK HMCTOYHUK
ero JJIUHBI, TIJIOIaan https://m.edsoo.ru/ff0aa738  muranus,
MONEPEYHOI0 CEYEHUS U KOMIUTEKT
Marepuana" MIPOBOJOB, KIIFOY
45 3aBHUCHUMOCTD CHJIBI TOKA OT bubmuorexa [JOK

HanpspkeHus. 3akon OMa ayis

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

ydacTKa Lenu

46

47

48

49

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UYIIETO Yepes
PE3UCTOP, OT CONPOTHUBIICHHS
pe3UCTOpa U HANIPSDKEHHS Ha
pesucrope"

ITocnepoBaTenbHOE U
mapajajicJibHOC COCANHCHUS
IMPOBOAHHUKOB

JlaGopatopHnas pabora
"[IpoBepka mpaBuia CIOKEHHUS
HaIpsHKEHUN IIPU
MOCJIeI0BATEIHLHOM
COEIMHEHMH JIBYX PE3UCTOPOB"

JlabopaTopHas pabota

bubmuorexa [JOK

https://m.edsoo.ru/ff0aa04e

bu6mmoreka [JOK

https://m.edsoo.ru/ff0aaa58

bu6mmorexa [IOK

Jlatamk TOKa,
JIaTINK
HaIpPSKEHUS,
amIiepMeTp
JBYXITPEAEIbHBIM,
BOJILTMETP
JBYXIIPEEIbHBIM,
PE3UCTOPBI,
WCTOYHHK

MU TAHMUS,
KOMILJIEKT
MIPOBOJOB, KIIFOY

JlaTauk TOKa,
JATYNK
HaIpsOKEHU,
amIepMeTp
JBYXIIPEIECIbHBIN,
BOJIBTMETP
JBYXIIPEEIbHBIMN,
PE3UCTOpHI,
HUCTOYHHK
MIUTaHUs,
KOMILIEKT
IIPOBOJIOB, KIIIOY

JlaTuuk TOKA,



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

"IIpoBepka mpaBuiia i CUIIbI
TOKa IPU MapauieIbHOM
COCAMHEHHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle

JaTYUK
HanpsHKEHUs,
aMIIepMETP
JIBYXIIPEJCIbHBIM,
BOJILTMETP
JBYXITPEAEIbHBIM,
pPE3UCTOPHI,
HCTOYHHUK
MMUTaHUs,
KOMIIIEKT
MIPOBOJIOB, KJIFOY

Pemenue 3agau Ha npuMeHEHUE

50 3akoHa OMa /151 pa3IngHOTrO bubmmorexa [JOK
https://m.edsoo.ru/ff0aaf8a
COCAUHCHUS ITPOBOAHUKOB
PaGota u moutHOCTH
51 AIEKTPUIECKOTO TOKA. 3aKOH bubmmorexa [JOK
https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaTauk TOKa,
JTaTUYUK
HaANPSDKEHUS,
aMIiepMeTp
JlaboparopHnast pabota JBYXTIPEIETbHBIMH,
59 "Onpenenenue paboTsl U bubmuotexa [JOK BOJIETMETP
MOIIHOCTH 3JIEKTPUUYECKOTO https://m.edsoo.ru/ff0ab3e0 = nByXmpenembHBIH,
ToKa" PE3UCTOpHI,
HUCTOYHUK
MUTaHMUS,
KOMIUTEKT

IMPOBOOOB, KJIIOY



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNEeKTpUYECKUE LIeTIH U
MOTPEOUTEIN IICKTPUICCKOM

bubmuorexa [JOK

53
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJIBLHON
pabote mo Teme
"DJIeKTpUYECKUE 3apsabl. bubnmoreka [JOK
54
3apspKeHHbIE Tela U UX https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"
KonTponbHas padbota no teme
"DHEeKTPUUECKHE 3apPsIIbI.
55 3a ﬂ)KeI:IHBIe Tela I/IpI/IX bubmorexa LHOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoeiicTBus. [locTosHHbBII
AJIEKTPUYECKUM TOK"
56 [TocTostHHBIE MAaTHUTBHI, UX
B3aUMO/ICIICTBUE
Ypoxk-uccienoBanue
57 "N3yueHue mosei mocTosSTHHbBIX 1 bubmorexa HOK
yi . https://m.edsoo.ru/ff0ac3d0
MarHuTOB
MaruutHoe nosie. MarauTHoe
58 mmoJie 3eMJTH ¥ €T0 3HaUCHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0acOba
JUTS SKU3HU Ha 3eMiie
OmnsIT Opcrena. MarautHoe
59 I10JIE DJIEKTPUYECKOTO TOKA bubmuorexa [IOK
MarsuTHO€ 10J1€e KaTyIIKU ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
60 IIpuMeHeHHe 2IEKTPOMarHuTOB 05 bubnnorexa [JOK JaTtuuxk
B TexHuKe. JlabopaTopHas ' https://m.edsoo.ru/ff0ac74a ~ MarHMTHOTO



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

pabota "M3yuenue neicTBus
MarHUTHOTO MO Ha
MPOBOJHUK C TOKOM"

DNEeKTpOABUTATEIb
IMOCTOSIHHOT'O TOKA.
Hcnonb3oBaHue
AJICKTPOJIBUTaTEIICH B
TEXHUYECKHUX YCTPONCTBAX U Ha
tpancnopte. JlaboparopHas
pabora "KoHctpynpoBanue u
u3ydeHue paboTel
3JIEKTpOABUTATEINS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

T10JIs,
MMOCTOSTHHBIN
MAarHuT
ITOJIOCOBOI,
JIMHENKa
U3MEpUTEIIbHAS

62

63

64

65

Omnbrtel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

Onekrporeneparop. CriocoObl
MOJTyYEeHHUS AIIEKTPUUECKOH
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DneKTpuuecKue U MarHUTHbIE
SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

sABJIeHUS"

66

67

68

PesepBubIit ypok. Pabora ¢
TekcTamu 110 Teme "TenoBeie
SABJICHUS"

PesepBHbIit ypok. Pabora ¢
TEKCTaMU 0 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK"

PesepBHylit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
sBJIeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145



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

9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabubie IpakTuveckue bp Jlabopatopnoe
n/n Bcero odpa3oBaTe/ibHbIE o0opyaoBanue
padoThI padoTshI
pecypceel «Touku pocra»
1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcyera.
2 OTHOCUTENBHOCTD 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBHKEHUS
3 PaBHomepHOE 1 bubnuoreka [IOK
MPSAMOJIMHENHOE JIBUKECHHUE https://m.edsoo.ru/ff0ad19a
HepasnomepHoe
4 MPSIMOJIMHEVHOE JBUKEHUE. 1
CpenHssi U MTHOBEHHAS
CKOPOCTh
IIpssmonuHeiiHOE
5 ABHOYCKOPEHHOE 1 bubmmorexa [TOK
P yORop https://m.edsoo.ru/ff0ad8d4
JIBUKECHHE. Y CKOpEHUE
CKopocCTh MPSAMOJIMHENHOTO
5 PaBHOYCKOPEHHOTO 1
neuxenus. ['padux
CKOPOCTH
JlaGopaTtopHnast pabota [[Iratus
7 "Onpenenenne yCKOpeHus 1 1 bubnuotexa [JOK 1ab0paToOpPHEIi,
TeJa IIPYU paBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18 = mexaHuueckas

JBI>KEHUHU 0 HAKJIIOHHOM

CKaMbsi, OpyCOK



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

mwIockocTu"

CB00OOHOE TTaIEHHE TEI.

JIEPEBSHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMep ¢
JATYMKAMH,
MarHuTOyIpaBisieMble
TEpKOHOBBIE JaTUUKU
CEKyHJIoMepa

8
Onbitel ["anuines
PaBHOMEpHOE ABMXKEHUE 1O
okpyxHocTH. [lepuon n
9 qafona obpa eII{)I/Iﬂ " bubmmorexa [IOK
Ta obpart ' https://m.edsoo.ru/ff0ae176
Jluneitnas u yriosas
CKOPOCTH
JlaTuMk ycKOpeHus,
10 HenTpocTpemurenbHoe HITaTUB C KPEIEXKOM,
YCKOpEHUe Ha0Op TPYy30B, HUTH,
Ha0op NpYyXUH
11 [Iepsrlii 3akon HptoToHA. bubmuoteka [IOK
Bexkrtop cumbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuoteka [IOK
PaBHOelicTBYIOIIAsA CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubmuoreka [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
Pemenue 3agad Ha
14 IIPUMEHEHHE 3aKOHOB bubmorexa [TOK
p https://m.edsoo.ru/ff0aeb6c
Herorona
15 Cwita ynpyroctu. 3aKoH bubmorexa HOK

https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

I'yka

Penrenue 3amad mo reMme

16
«Cuna ynpyroctu»
Kommbrorep, naTamk
JlaboparopHas padborta CKOPEHHS, TPY3 C
17 «On I; CJII;HI/ICI:KCCTKOCTI/I bubmorexa LOK i(l IOthOM J'Iéll")lzlaﬂ H
pex https://m.edsoo.ru/ff0aee28 P ’
MPY>KUHBD» HepacTsHKUMasi HUTh,
pyJieTKa
bubmuoreka [{OK
18
Cra Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme bubmuoreka [{OK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
Ko foTep, JIa
JlaGopaTtopHnast pabora MIBIOTED, JATHHIK
" YCKOpEHUS, TPY3 €
20 Onpenenenue bubnunoreka LIOK PIOUKOM. TErKas 1
k03¢ (uLMeHTa TpeHUs https://m.edsoo.ru/ff0af8be P ’
| HEpaCTsHKUMAasi HUTh,
CKOJIb)KCHUS
pyJeTKa
Pemenue 3agad mo reme
21 "3akonsl Hetorona. Crna bubmorexa HOK
' | https://m.edsoo.ru/ff0afbh8e
yrnpyroctu. Cuina TpeHus
Cuia TSHKeCTH U 3aKOH
99 BCEMHUPHOTO TATOTECHHUS. bubmmnoreka HOK
YckopeHne cBOOOTHOTO https://m.edsoo.ru/ff0af044
mageHust
Ypok-koHpepeHIus
"JIBUKEHUE TENT BOKPYT
23 TPaBUTAIMOHHOTO IIEHTPA

(Conneunas cuctema).
lanaxktuku"



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Pemenue 3axay o reme

24 e . on bubmmoreka [JOK
1A TDRECTI 1 3aion https://m.edso0o.ru/ff0af5ts

BCEMHPHOT'O TATOTCHUS
ITepBas xocMuueckas

25 ch) ocTh. HeBecomocTh 1 bubmorexa HIOK
CHOP ' https://m.edsoo.ru/ff0af33c
neperpy3ku
PaBHOBecue MaTepruanbHOI
TOYKH. AOCOJIFOTHO TBEPI0E

26 PaBHOBECHE TBE pélro bu6nunorexa LIOK

. BECHE TB

Tesio. Fasi . wp A https://m.edsoo.ru/ff0afe36
TeJa C 3aKPerIEHHOI OChbIO
BpaIeHus

97 MowmeHT cunebl. LlenTp
TSDKECTH
Pentenue 3amad mo reme

28 "M T HIJ[IH Llent bubmmorexa [JOK

OMeH” CHUTRL HCHTP https://m.edsoo.ru/ffOb02b4

TSDKECTH
IToaroroBka K KOHTPOJIBHOU

29 paboTe 1o Teme bubnmoreka [JOK
"MexaHn4ecKoe IBHKCHHE. https://m.edsoo.ru/ffOb0408
Bsanmoneiicrue Ten"
KonTposabHnas pabora no

30 teme "MexaHudeckoe bubmmoteka IIOK
IBHKeHHe. B3aumoaencTrre https://m.edsoo.ru/ffOb06ec
Ten"
Nmmynsce Tena. UMimynse

31 CHJIBL. 3aKOH COXpaHEHUs bubnuotexa [JOK

UMITyJbca. YIPYroe u
HEYNpYroe B3auMoieicTBrE

https://m.edsoo.ru/ffOb07fa



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

32

Pemenue 3agau no reme
"3aKOH COXpaHEHUS
uMnysabca"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b096c¢

33

Ypoxk-koHpepeHuus
"PeakTHBHOE ABM)KEHUE B
IIPUPOJIE U TEXHUKE"

34

35

Mexanuueckasi pabora u
MOIIIHOCTb

PaGora cuibl TsKECTH, CHITBI
YIPYTOCTH U CUJIBI TPEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb0a84

bubnunoreka LIOK
https://m.edsoo.ru/ffOb0db8

36

JlaGopaTtopHnast pabora
«Onpenenenue paboThbl CUIIBI
TPEHUS TIPU PABHOMEPHOM
JIBM)KEHUH TeJIa 110
TOPU30HTAIBHON
MOBEPXHOCTH

37

CBs13b SHEpruM U paboTHI.
[ToreHunanbHas 3HEpPrus

38

39

40

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOM
SHEPruun

3akoH COXPAaHCHUS SHCPIUn

B MCXAaHUKEC

JlaGoparopHas paboTa
«M3yuenue 3aKoHa
COXpaHEHHsI SHEPTUU»

bubnmorexa LIOK
https://m.edsoo.ru/ff0b0c32

but6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

41

KomnebaTtenbHoe ABMXKEHHE U
€ro XapaKTepI/ICTI/IKI/I

but6mmoreka [IOK
https://m.edsoo.ru/ffO0b1858



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

42

3aryxaromue KoieOaHus.
BeiHyX1eHHBIE KOTICOaHMSI.
Pe3onanc

bubnunorexa LIOK
https://m.edsoo.ru/ffOb20f0

43

44

45

Marematudeckuil u
IIPY’KUHHBIA MasTHUKU

Ypok-uccieaoBanme
«3aBHUCHMOCTD IEPHO/IA
KOJIEOAHHI OT KECTKOCTH
IPY’KUHBI U MacChl Ipy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIEeOaHUIAX

bub6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

JlaGopaTopHnas pabota
«Ompenenenre 4acTOTh U
nepuoza Kojieoanui
NPYKUHHOTO MasiTHUKa)

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

KomnsroTep, naTuuk
YCKOPEHUs, IPy3 C
KPIOYKOM, JIETKAs U
HEpaCTsKUMasi HUTh,
pyJjeTka

47

48

JlaGoparopHas paboTa
«ITpoBepka HE3aBUCUMOCTH
nepuojia KoaebaHuii rpysa,
MOJIBEIIEHHOTO K HATH, OT
Macchl Tpy3a»

MexaHn4eckne BOJIHEL.
CBolicTBa MEXaHHYECKHUX
BOJIH. [IpogosibHBIE N
MIOIIEPEYHBIE BOJIHBI

bubnmorexa LIOK
https://m.edsoo.ru/ffOb197a

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb21fe

KomnsroTep, naTunk
YCKOPEHUs, Ipy3 C
KPIOUKOM, JIETKAs U
HEpACTSHKUMasi HUTh,
pyJjeTka

49

Ypok-koHpepeHIus
"MexaHn4ecKue BOJIHEI B
TBEPAOM TeEIIE.



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ceticmuueckne BOJIHBI"

50

51

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa
Ypok-uccienoBanue

"HaOaromeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acCTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
pe30HaHC

53

Ypoxk-koHpepeHuus
"V1pTpa3Byk U HH(pa3ByK B
IPUPOJIE U TEXHUKE"

bubmuoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

55

56

[ToaroroBka K KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJieOaHus U BOJIHBI"

KonrpomnbHas pabora no
TeMe "3aKOHBI COXPAHEHHUS.
Mexanunueckue KoneOaHus u
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHBIe BOJIHBI

bubmuoreka [{OK
https://m.edsoo.ru/ffOb25f0

bubmmoreka IIOK
https://m.edsoo.ru/ffOb2abe

57

CaoiicTBa
AIIEKTPOMATHUTHBIX BOJH

JlaTuuk HanpsoKeHus,
COJICHOM/I, TIOCTOSTHHBIHN
II0JIOCOBOM MarHur,
TpyOka [1BX,
KOMILJICKT

MPOBOJIOB
JIByxkaHanbHas



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypok-koudepenmus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.

NpUCTaBKa-
ocumiuiorpad,
3BYKOBOM
reHepaTop, Habop
IIPOBOJIOB

58 Hcnonp3oBanue bubmorexa [JOK
https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATrHUTHBIX BOJIH
JUIS COTOBOM CBSI3H"
Ypok-uccrnenoBanue
"N3yueHue cBOMCTB
59 3JICKTPOMArHUTHBIX BOJIH C bubmorexa [JOK
https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOHMIIEHOTO
tenedona"
Pemienune 3ama4d Ha

60 ONpeIeJICHUE YaCTOThI U
JUTMHBI JIEKTPOMAarHUTHOM
BOJTHBI
DIeKTpOMarHuTHas pUpoa

61 CBeTa.li:KOpOCTB CBeTl:. i bubmorexa LOK

. https://m.edsoo.ru/ff0b31d0
BosiHOBBIE CBOlCTBa cBETa
HcTouHuKH cBETA.

62 [TpsimonuHeitHOe bu6muoreka [JOK
pacrpoCTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

63 3aK0OH OTpaXKEHHUs CBETA. bubnuotexa [JOK

3epkana. Pemenue 3a1ad Ha

https://m.edsoo.ru/ff0b38c4



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

NPUMCHEHHE 3aKOHA
OTpa)XEHUS CBETA

64

65

66

67

68

69

[Ipenomiienue cera. 3akoH
IpEJIOMIICHUS CBETa

[TonHoe BHyTpeHHEE
OTpakeHHE CBETa.
Hcnonp30BaHne MOTHOTO
BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX

JlaGopaTopHnas pabota
"UccneqoBanue
3aBUCHUMOCTH yTJia
MIPEJIOMIIEHUSI CBETOBOTO
Jyda OT yrJia MaJieHus Ha
rpasuue "Bo31yX-cTeKio""
VYpok-koHpepeHuus
"Hcnonp30BaHue IOIHOTO
BHYTPEHHETO OTPaXKEHUS:
CBETOBOJIBI,
OIITMKOBOJIOKOHHAS CBSA3b"

JInasel. OnTrdeckas cuia
JIMH3BI

[Toctpoenue nzobpaxxeHuii B
JMH3aX

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb3aea

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb3c5c

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb3f2c

but6mmoreka [IOK
https://m.edsoo.ru/ff0b444a

70

JlaGopaTtopHnast pabota
"Onpenenenne GOKyCHOTO
pacCTOSIHUA U ONITHYECKON
CHJIBI cOOMparoLIei TUH3bI"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b4206



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

71

Ypok-koHpepeHuus
"OnTuyeckue JINH30BbIE
npuoopsI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOcOa7e

72

73

74

75

76

77

I'ma3 kak ontuueckas
cucreMa. 3peHue
VYpok-koHpepeHus
"ledexTsl 3penus. Kak
COXpaHUTb 3peHue"

Paznoxenue 6enoro cBera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaTbHbIX
uBetoB. [{ucnepcus ceera

JlaGopaTopHnas pabota
"OnbITHI 110 PA3I0KEHUIO
0eJoro cBeTa B CIEKTP U
BOCIIPUSATHUIO 1IBETA
MPEIMETOB MPHU UX
HaOJIIOZICHUU Yepe3
1IBETOBbIE QUIBTPHI"
YpOoK-IIpaKTUKYM
"BonHoBBIE CBOICTBA CBETA:!
nucnepcusi, THTepdepeHIus
u nudpakuus”

Omnsitel Pesepdopna u
TUTaHeTapHast MOJAEb aTOMa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0b4684

bubnunoreka LIOK
https://m.edsoo.ru/ffOcOf4c

bubnmorexa LIOK
https://m.edsoo.ru/ffOcOe2a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c12a8

78

IToctrynatel bopa. Moaens
aroma bopa

79

Hcnyckanue u noraonieHue

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cl144c



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

cBeTa aToMOM. KBaHTBL.
JIuneityaTeie CIEKTPbI

YpOoK-IIpaKTUKYM

bu6nmoreka [IOK

"H
80 abmioJetiite CrIeKTpOB https://m.eds00.ru/ff0c1550
UCITyCKAHHUS
81 PannoakTuBHOCTH U €€ BUIbI bubnnorexa IOK
A A https://m.edsoo.ru/ff0c1672
CtpoeHune aTOMHOTO spa. bu6nunorexa LIOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PapuoaxktuBHbIe bubnunoreka LIOK
npespatenus. M3oromnsl https://m.edsoo.ru/ffOclal4
Pemenne 3amau nmo teme:
84 "PannoakTuBHEIE buGnuorexa [IOK
| https://m.edsoo.ru/ffOclb4a
MIpEBpaICHHS
85 [Tepuon monypacmana
VYpok-koHpepeHuus
86 "PannoakTUBHBIE U3TYyYEHUS bubmmoreka IIOK
B IIPUPOJE, MEIULIMHE, https://m.edsoo.ru/ff0c2126
TEeXHUKe"
SloepHble peakiun. 3aKOHbI
87 coﬂx paHeHII/:}I 3au;1 OBOI'O U bubnmorera OK
P pA https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCET
DOHeprus CBSI3U aTOMHBIX
88 sanep. CBA3b MAaccel U bubnmorexa HOK
p- https://m.edsoo.ru/ffOcld7a
SHEPTUU
89 Pemenue 3agad mo reme
"Snepuble peakuun"
90 Peakuuu cunTesa u geneHus bu6nunorexa LIOK



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

anep. Uctounuku sHeprun
CouHiia u 38631

https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koHpepeHuus

"SI nepHast SHEpreTukKa.
JleiicTBUs paArOaKTUBHBIX
W3JIyYEHUI Ha )KUBbIE
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJIHBI.
KBanToBbIC siBIEHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpsHas pabora o
TeMe "DJIeKTPOMarHUTHOE
noJie. DJIEKTPOMarHUTHBIC
BOJIHBI. KBaHTOBEIE
ABJICHUS"

94

[ToBTOpEeHnue, 06061IEHNE.
JlaGopaTopHnbie pabOTHI 1O
Kypcy "B3aumopeiicTeue

Tex"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

95

96

[ToBTOpEeHnue, 06061IEHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 33/a4 10
teme "TemnoBsie mpouecco”

[ToBTOpenue, o6oOIIeHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 33124 1O
teme "KIIJI TermoBsix

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2572

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

nsuraresiein"

[ToBTOpEHME, 000OIICHHE.
Pewenne pacyeTHbIX U

bu6nmoreka [IOK
97 Ka4eCTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ]
AJIEKTPOYCTaHOBOK"
[ToBTOpEHME, 0O0OIICHUE.
98 Jlaboparopusie pabOTHI IO 1 1 bubnnorexa LIOK
p" PHEIE P " https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIE SIBIECHUS
[ToBTOpEHHE, 000OIICHHE.

99 PaGora ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"3aKOHBI COXpAaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpEHHE, 000OIICHHE.
bubnunoreka LIOK
100 Pabora ¢ TekcTamu o TemMe 1
https://m.edsoo.ru/ff0c2e82
"Konebanus u BOJTHBL"
[ToBTOpEeHnue, 06061IEeHNE.

101 Pabora ¢ TexcTamu o TemMe 1 bubmorexa HOK

| " https://m.edsoo.ru/ff0c3044
CBETOBEIE SIBJICHUSA

[ToBTOpEeHnue, 06061IEHNE.

102 'l')a60Ta C TEKCTaMH 110 TEME 1

KBanToBas u sanepHas

¢uzuka"

BIIEE KOJIMYECTBO YACOB
OBIII OJ1 CTBO HACO 102 97

[10 ITPOI'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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