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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHONM MNPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTaAHUS U
Konuenuuu npenogasanust yaeoHoro npeamera «Dusznkay.

Copepxanue mnporpamMMmbl 10 (U3MKE HampaBieHO Ha (OpPMHPOBAHUE
€CTEeCTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIUMXCS W OpPraHU3ALMI0 H3y4YEHUs
¢u3MKuM Ha JAesATeNIbHOCTHOM ocHoBe. B mporpamMme mno ¢u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpenMera B peanuzauuu TtpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjbTaTaM 00y4YeHUs, a TaKxKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYyYHbIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma o ¢u3uke yCTaHABIMBAET pacipe/iesieHne Y4eOHOro MaTepuana
no rojam oOyueHus (1o Kjiaccam), MpejiaraeT IPUMEPHYIO MOCIIeI0BaATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarOIINXCS.

[Iporpamma mo ¢uszuke pa3paboTaHa C IEJNbIO0 OKa3aHHUS METOJMYECKOU
MIOMOIIY YYUTENIO B CO3J]aHUU padoyeil MporpaMMebl 10 y4eOHOMY MPEMETY.

®dusrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJISl ECTECTBEHHO-HAYYHBIX yUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUM,
U3y4aeMbIX XUMHEH, OMoIoruei, acTpoHOMHEH U pU3nIecKoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, IPEIOCTaBiIseT Haubosee siCHbIC
oOpa3sibl MPUMEHEHUsT HAyYHOTO METO/a MO3HAHUS, TO €CTh CIoco0a MOIy4YeHUS
JIOCTOBEPHBIX 3HAHUUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3HYECKOTO O0Opa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOWT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOH TPaMOTHOCTU W
MHTEpeca K HayKe Y 00y4arommxcsl.

WN3yuyenne ¢usukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJIAJICHHUE
CIIEIYIOUIMMU KOMIIETEHTHOCTSMH, XAapPAaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSCHSTH SIBIICHHUS;

e OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCJIEI0BAHNUS;

e HHTEpPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  Hay4dHbIC
JIOKa3aTeNbCTBA JJIsl TTOJTYYEHHUS BBIBOJIOB.

Hemn wusyuyeHns QuU3NKK Ha ypOBHE OCHOBHOrO o0O0ImIero oOpa30BaHHS
onpenenensl B KoHuenuuu npenojaBaHus ydeOHoOro mnpenmera «®Duszmka» B
oOpa3zoBaTenbHBIX oOpraHuzanusix Poccuiickoit ®Denepanuu, peagu3yoMKnX
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOrPAMMBI, YTBEPKIEHHON pELICHUEM



Konnerun Munncrepctsa npocsemienus Poccuiickoin @enepanuu (poToKoa OT 3
nexadbps 2019 r. Ne ITK-48H).
Ieaun n3yyeHus pU3MKM:

MPUOOPETCHHE WHTEpPeca W CTPEMJICHHS OOYyYalomuXCs K HayIHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHC WX HHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTE;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC IMO3HAHMS U (hOPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBICHUSM;
(dbopMHUpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yJIbTaTa U3y4YCHHSI OCHOB
CTpOEHUS MaTepUH M PyHIAMCHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE TPEACTABICHUA O POIU (DU3UKUA IS PA3BUTHSA JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHEC  MPEJCTaBICHUH O  BO3MOXKHBIX  cepax  Oymymiein
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaJbHEHIIEMY OO YYCHHIO B ’TOM HaIlpaBJICHUHU.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ ImporpaMmsl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOTIO
O6IIICFO o6pa3013aHI/151 obecrieunBaeTcs PEIICHUEM CIICAYIOINIMX 3a1a4:

NpHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHMHM  BCIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPHYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

pUOOpETCHHE YMEHUI ONUCHIBATh U OOBACHATH (DU3MUECKHE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB pEIICHUs MPOCTEHIIUX pacdETHBIX 3a7ad  C
UCTIOJh30BaHUEM (DH3UYECKHX MOJENeld, TBOPYECKMX U IPAKTUKO-
OpPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HAOIIOAATh MPUPOTHBIC SBICHUS M BBITIOTHATH OIBITHI,
nabopaTtopHble pabOTBl W  DKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIHHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHpOpMaIuel (HU3NIECKOro COICp’KaHuUs,
BKJIOYast UHPOPMAIIUIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATTU3 U
KPUTHYECKOE OIEHUBAaHKUE HH(POPMAIINH;

3HAKOMCTBO cO chepaMu MPodheCCHOHAIIBHON JeATeIbHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heenm0), B 8
KJacce — 68 yacoB (2 vaca B Hezaento), B 9 kinacce — 102 yaca (3 yaca B HeJeNto).

[Ipennaraemsiii B mporpamme mo Qu3Mke nepeueHb 1ad0paTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATENILHBIM XapakTep, YUUTENb JeJaeT BbIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYAIbHBIX OCOOEHHOCTEM
oOy4Jaromuxcs, CIUCKa SKCIEPUMEHTATIbHBIX 3a/JaHHM, MpeiaraéMblX B pamKax
OCHOBHOTI'O FOCYJapCTBEHHOT'O 3K3aMeHa Mo (hU3HUKE.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pazjen 1. ®u3uka u eé pojib B NO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoze. SBieHus npuponbl. PU3NYECKUE SABICHUSA:
MEXaHNUYECKHUE, TEIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznyeckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. Dusmueckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢u3nka u 1pyrue ecTecTBEHHbIE HAYKU U3Yy4atoT npupoay. EcrecTBeHHO-
Hay4YHbI METOJ TO3HaHWS: HaOMI0JeHUe, IOCTAaHOBKA HAYy4YHOI'O0 BOIPOCaA,
BBIIBIDKEHHE THUIIOTE3, OKCIEPUMEHT 110 TMPOBEpKE THUIOTE3, OObICHEHHE
Haboaemoro siBieHus. Onucanue GU3NYecKuX SBICHUN ¢ TOMOLIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, OJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckre TpuOOPHI U MpolEAypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomout u onvimeot.
1. OmpeneneHue EHbI JeJICHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. M3MepeHue pacCTOSTHUM.
3. U3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO TeA.
4. OmpeneneHue pa3MepoB MAJIbIX TEIL.
5. M3mepeHne Ttemmeparypbl MpH NOMOLIM KUAKOCTHOTO TEPMOMETpPa U
JaTYrKa TEMIIEPATyPBI.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TUIIOTE3bI: JAJIBHOCTH IOJETA
HIapvKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OOoJblle, YeM OOJblle BhICOTA
IIyCKa.

Pa3nen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOCHUM BellecTBA.

CrpoeHue BemecTBa: aTroOMbl W MOJIEKYJbl, HX pa3Mepbl. OIBITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactur BemecTBa. CBsA3b CKOPOCTH JABM)KEHHUS YAaCTHI[ C
Temmeparypoil. bpoyHoBckoe aBmxenue, auddysua. B3anMopeiicTBue dwacTwil
BEILIECTBA: IPUTSKEHHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ia30B, KMIKOCTEH W TBEPIBIX
(KpuCcTaIIIMYECKUX) Tell. B3auMoCBsA3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSHUAX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUS.



2. HaGmonenue nuddysun.
3. HaGmonenue  siBneHUil,  OOBACHSIONMIUXCA  NOPUTSDKEHUEM WU
OTTAJIKUBAHUEM YACTHI] BEIIIECTBA.

Jlabopamophule padomout u onvimeot.

1. OueHka JuaMeTpa aroMa METOJAOM psloB (C  HUCIOJIb30BaHHEM

dotorpaduii).
2. OnbITHI IO HAOIIOJEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKCHHUS.
Pa3nen 3. /IBu:KeHMe U B3aUMOIeliCTBHE TeJl.
MexaHnnyeckoe JBUKEHHE. PaBHOMEpPHOE UM HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKCHUSL.
SBnenve wHepuuu. 3aKOH HUHEpUUH. B3auMojelcTBHe Tell Kak MpUYWHA
M3MEHEHUS CKOPOCTH JBMXKEHUSI Tell. Macca kak Mepa nHepTHOCTH Tena. [[moTHOCTh
BemecTBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJT B €AMHHUIE O0BEMA
BEILIECTRBA.
Cuna Kak XapakTepuCTHUKa B3auMojiecTBUsl Tea. Cuia yrnpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AUHAMOMETpa. fIBJICHUE TIATOTEHUS M CuUja
TskecTd. Cuia TSKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelictBytomas cui. Cuia TpeHusl.
TpeHue CKOIbKEHUs U TPEHHUE OKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO JABUKEHUS Tea.
2. M3MepeHne CKOpOCTH MPSIMOJITUHEUHOTO JTBUKEHHS.
3. HaGmropenue siBieHUST HHEPIIHUH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOCHCTBUH TEIL.
5. CpaBHEHHE Macc M0 B3aUMOJAECHCTBUIO TEI.
6. CrokeHHe CUII, HAPABJIEHHBIX 110 OJHOU MPAMO.
Jlabopamophuie pabomout u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOIO IBUKEHUS (IIapuKa B KUJIKOCTH,
MOJIEIN AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre CpeHEN CKOPOCTH CKOJILKEHUS OpycKa WM IIapuKa IO
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHs (Jedopmariun)
MPY>KUHBI OT TPUIOKEHHOU CHUIIBI.

5. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBbKEHUS OT
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBieHue TBEPABIX TeJl, KUIAKOCTEH U ra3oB.



HaBnenune. CrnocoObl yMEHBILIECHHS U YBEJIMYEHUS JaBieHUs. JaBieHue rasa.
3aBUCUMOCTh JaBJi€HUs raza oTr oObéMa, TeMmmepaTyphl. Ilepenaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMHU M razamu. 3akoH Ilackans. IIneBmatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. ['MapocraTmyeckuii
napaaokc. Coobuiaroniuecs: cocyabl. [ napaBirueckue MEXaHU3MBI.

AtMocdepa 3emnu u atMocdepHoe nasieHue. [IpuunHBI CyliecTBOBaHUS
Bo3ayliHOM oOonouku 3emun. OmnbliT Toppuuennu. M3mepenue atmochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U13MEpeHust aTMOC(HEPHOTO IABICHUS.

JlelicTBHE KMAKOCTH U ra3a Ha MOTpyKEHHOE B HUX TeJO. BeITankuparomas

(apxumenoBa) cuna. 3akon Apxumena. [InaBanue ten. BoznyxormiaBanue.
Jemoncmpayuu.

S L T o

~

3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaua naBneHus KUAKOCTHIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasnnueckuii mpecc.

[IposiBnenue nericTBUs aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTbH BBITAIKHUBAIOIICH CUITBI OT 00bEMA MOTPYKEHHON YaCcTH TeNa
Y IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAJIIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJKOCTH.
VYcioBue mIaBaHus Teil: IJIaBaHUE WUIIN ITOI'PYKEHUE TE B 3aBUCUMOCTHU OT
COOTHOILIEHUS TUIOTHOCTEN TeJIa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimeot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa OTpyKEHHOH B
YKUJIKOCTh YaCTH TEJIA.

OnpenesnieHue  BBITAJIKUBAIONIEH  CHJIBI, JECUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIAKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIIENW CUIIBL, IEMCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeNa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOUIEH  CHUJIBL,
JIEUCTBYIOIICH HA TEIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B KHUIAKOCTh
YAaCTH TeJIA U OT INIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeomerpa WM  KOHCTPYUPOBAaHHE JIOAKH U
OIpEAEIIEHUE €€ TPYy30HOABbEMHOCTH.

Pa3jnen S. PaGora 1 MOIIHOCTH. DHEPrus.

Mexanndeckasi pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAaKJIOHHAas IIOCKOCThb. [IpaBuiio
paBHOBecus pbyara. [I[puMeHeHue npasuia paBHOBECHUS pbluara K 0J0Ky. «30J10TO€e



npaBuiio» Mexanuku. KIIJ[ nmpocTteix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W NOTEHUMAIbHAs OJHEPIUS.
IIpeBpalenre 0THOTO BUIa MEXaHUYECKOW DHEPTUM B APYTOW. 3aKOH COXpaHEHUS
DHEPIUMU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTBIX MEXaHU3MOB.

Jlabopamopnule padomout u onvimut.

1. Ompenenenre pabOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBUJKEHUHU TeJa 10

TOPU30HTAIIBHON OBEPXHOCTH.

2. HccrnenoBanue ycloOBHI paBHOBECHS pblUara.

3. M3mepenune KIIJ] HakKIOHHOM MIIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON IHEPTHH.

8 KUIIACC

Paznen 6. TeruioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3Mmepbl aTOMOB W MOJIeKyJd. OTNBIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJ HAa OCHOBE IMOJOXEHUU MOJEKYJIIPHO--KHHETUYECKON TEOPHH.
CmauuBaHue U KanWUISIPHBIC siBICHUA. TemIoBOe pacuIMpeHHE U CKaTHE.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBHXKEHUS
gactull. BHyTpeHHss sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH DSHEPIUH:
TEeIIoTepeada u coBepiiieHrne padbotel. Busl Termonepenadn: TemIONpOBOHOCTD,
KOHBEKIIUS, U3TTyYCHUE.

KomngectBo Temiorel. YaenbpHas TEIIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHIIEHHS OT aTMOC(EpPHOro
JABJICHUSL.

BnaxHocTb Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHas TeIIOTa CrOPAHMUSL.

[Tpuauner padoter TemnoBeix napuratenceit KIIJ TtemmoBoro aBuratesns.
TernoBbie IBUTATENIHN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHHS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUS.



AREE R
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmtonenue siBjeHU cMaurBaHUs U KaWJUISIPHBIX SBICHUMN.
HaGmronenre TemioBoro pacumpeHust Tel.

N3meneHne naBieHus: rasa Mpu M3MEHEHHU OOBEMA M HArpeBaHUU WIU
OXJIaXKJICHHU.

[IpaBuna nu3MepeHus: TeMIepaTyphl.

Bunel reronepenaumn.

OxnaxeHue npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMHU CHJIAMHU.
CpaBHeHME TEMIIOEMKOCTEN pa3IMUHbIX BEIIECTB.
Habaronenne xuneHus.

HaGmroneHne mocTosHCTBA TEMITEPATYPhI NPU TLJIABJICHUH.
Mojenu TemJIoOBBIX ABUTaTEICH.

Jlabopamopnuie padbomout u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITEI O OOHAPYKEHHIO JECHCTBHS CHUJT MOJICKYJISIPHOTO MPUTSHKCHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOIIOMCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJlJIOHE IITPHIIA.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJIEHUSI BO3JyXa OT €ro
00bEMa U HArpeBaHUS WA OXJIAKICHHUS.

[TpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHS BHYTPEHHEH DSHEpPruM Tela B PE3ysbTaTe
TeIIoTIepe1aun M pabOThl BHEITHUX CHIL.

HccnenoBanue sSBIEHUS TETUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U
ropsiueii BOJIbI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOW  TIpHU
TEIJI000MEHE C HAarPEThIM METAIUTMYSCKUM ITATUHIPOM.

OrnpeneneHue yaeabHON TETNIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIHBHOMN BIIAXKHOCTH BO3AyXa.

OrnpeneneHue yAeabHON TETUIOTHI IJIABJACHUS JbA.

Pa3znen 7. JnekTpuyeckre U MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa sneKkTpuueckux 3apsaoB. BzaumopeicTBue
3apspkeHHBIX  Ten.  3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUS MEXTY TEJIaMu ).

Onektpuueckoe mnose. Hanpsx€HHOCTh anexkrpudeckoro noiig. [IpuHnun
CYNEepHO3ULMHU EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsigoB. DIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBONHMKM ¥  AUDNEKTPUKH. 3aKOH  COXPAHEHUA
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKa.
Nctounuku mnocTtossHHOro ToKa. JIeHCTBUSI SJIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKHUI TOK B KUJIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuia  TOka.  DJNEKTPUYECKOE  HAIPSIKEHHUE.
ConpoTuBieHne TPOBOJAHUKA. Y IEIBHOE COMPOTUBIICHUE BemiecTBa. 3akoH Oma
115l yuactka uend. [TocnenoBaTenbHoe U napaieibHOE COCTMHEHHUE IPOBOTHUKOB.

PaGota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH Jlxoymns—Jlenna.
DneKTpuUecKue e U MOTPEOUTENN JIEKTPpUIECcKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE MarHUTH. B3anmoaelicTBUE TOCTOAHHBIX MATHUTOB. MarHuTHOE
rmoje. MarHutHoe mojie 3eMJIM U €ro 3HaueHue g Ku3HM Ha 3emiie. OIBIT
Opcrena. MarauTHoe moJie AIEKTPUIECKOro Toka. [[puMeHeHne 3JeKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEb
MOCTOSIHHOTO  TOKa. VICmosib30BaHME  BJEKTPOJBUIraTeNle B  TEXHUYECKUX
YCTPOMCTBaxX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SABieHue 35eKTpoMaruHuTHON MHAykuu. [IpaBuno Jlenia.
DneKTporeHepaTop. Cnioco6sl MOJIyYEHHUS ANEKTPUUYECKOU SHEPIUHU.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DneKTpu3auus Tel.
JIBa posa 3IEKTPUUYECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3apPSyKEHHBIX TEN.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTuyecKas MHIYKIIHS.
3aKOH COXpaHEHUS IEKTPUUYECKHUX 3apsi0B.
[IpOBOTHUKH U AUDIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM JIEKTPUUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIecTBUA SIIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KHUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune CUitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOro HapsiKEHHUSI BOJIbTMETPOM.
. PeocTat u Marazus conpoTHBICHHM.
. B3aumopencTBre NOCTOSSTHHBIX MATHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3JICICHUS MTOJIOCOB MArHUTA.
. MozenrpoBaHre MarHuTHBIX MTOJIEN MMOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. IJIEKTPOMAarHurT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJIHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSHHOTO TOKA.

HccnenoBanue ABIEHUS 3JEKTPOMArHUTHOM UHAYKIMH.

Omnerter @apajes.

3aBUCUMOCTh HAINpaBJICHUSI HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomout u onvimut.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITBl TO HAOJIONCHHUIO DJJICKTPU3AIUU TEJl MHAYKIHEH H TIpH
CONPUKOCHOBEHUHU.

HccnenoBanre JEHCTBUS DIIGKTPUYECKOTO TIOJS Ha TPOBOJHUKH U
JTUDJICKTPUKH.

COopka u mpoBepka pabOThI AICKTPUICCKOM IIETTH MIOCTOSTHHOTO TOKA.
W3mepeHre u peryJimpoBaHue CHIIBI TOKA.

N3mepeHre u peryimpoBaHue HAIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 PE3HCTOp, OT
COTIPOTHBIICHUS PE3UCTOPA U HAIPSHKEHUSI HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AIEKTPUUYECKOTO
COTIPOTHBJICHUSI TIPOBOJHMKA OT €ro JJIMHBI, IUIOHIATX IONEPEYHOTO
CEUYECHUs U MaTepuala.

IIpoBepka mpaBwiia CIOXKEHUS HANPSKCHUN TPH TOCIEA0BATEIBHOM
COCTMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia 1Jis CHIBI TOKA IPH TapauIeIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUISCKOTO TOKA, UIAYIIIETO Yepe3 Pe3UCTOp.
OnpeneneHne MOIIHOCTH JJIGKTPUUYECKOTO TOKA, BBIIETISEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, WAYIIETO 4Yepe3 JaMIOUKy, OT
HaIpsSKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBaTesi.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TIOJISI IOCTOSTHHBIX MAarHATOB TP UX 00BhETMHEHUH
U pa3cIICHAN.

HccnenoBanue neicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThI, JIEMOHCTPHUPYIOIIUE 3aBUCHUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CHJIBI TOKA ¥ HATIPABJICHHSI TOKA B KaTYIIIKE.
N3yuenue neicTBUSI MarHUTHOTO TTOJISI HA IPOBOTHUK C TOKOM.



19. KoHcTpynpoBaHue u uzydeHue padoThl 3J€KTPOABUTATENS.
20. Msmepenne KII/] anexTpoaBuraTenbHOM yCTAHOBKH.
21. OOBITBl O MCCIEAOBAHUIO SIBJICHUSA DJIEKTPOMArHUTHONM WHIAYKLHWH:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHMUS U HAIpPaBICHUSA HWHIYKIMOHHOI'O
TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJeHUsI.
Mexannueckoe JBWKEeHHME. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JBWKEHMS. PaBHOMEpHOE NpPSAMOJIMHENHHOE
nBrkeHne. HepaBHOMepHOE mpsiMosinHEHOEe nBHKeHHE. CpelHssl 1 MTHOBEHHas
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JBUKECHUH.
VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOE BkeHue. CBoOoaHOE
nageHue. OnsiTel ["anumes.
PaBHOMepHOE ABMKEHHE TO OKpyxHOcTH. Ilepuoa m yactora oOpaieHus.
JIuneliHas 1 yrioBasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.
ITepseiit 3akoH HeroTona. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[TpuHIUIT CYyNEepNO3ULINU CUJL.
Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs CKOJIbKEHUS, CHJIa
TPEHUSI TIOKOS1, IPYTUe BUABI TPEHUS.
Cuna TsSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nafgeHud. J[Bwxenue miuaHer Bokpyr ComnHua. IlepBas kocmuueckasi CKOpPOCTb.
HesecomocTs u nieperpysku.
PaBHOBecue maTepuanbHOW TOUKH. AOCONOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OCBhIO BpamieHusi. MoMeHT cuiibl. LIeHTp TskecTH.
Nmnynec tena. M3meHenue mMmiysnbca. UMoynbe cuibl. 3aKOH COXpaHEHUS
uMITyJibca. PeakTuBHOE IBUKEHUE.
Mexannueckass pabora W MOIIHOCTH. Pabora cui TsKECTH, YIPYrocCTH,
tpenusi. CBsi3b dHEpruu U padoTsl. [loTeHIMambHas SHEPTHs Tema, MOAHSATOTO HaJ
IMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHEPrUs CKaTou NpyKuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOM AHEPruUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUH.
Jemoncmpauuu.
1. HaGmronenne MeXaHWYECKOTO ABUKCHHS Tella OTHOCUTEIHHO Pa3HBIX Tel
OTCYETA.

2. CpaBHeHHE MyTeW U TPACKTOPUHN ABUIKEHUSI OJJHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
N3mepenne CKOpOoCTH U yCKOPEHUS MPSAMOJINHEWHOTO IBUKCHUS.

4. HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JIBUKECHMUS.
HaGmtonenue nBrxeHus Tea o OKpYy>KHOCTH.



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

Halmonenrne MexaHM4ecKuX SIBJICHUHN, TPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHUSI Te€jla OT MAacChl Tela M JEHUCTBYIOLIECH Ha HEro
CHUJIBL.

HaGmtonenne paBeHCTBa CHUIT TIPU B3aUMOACHCTBUU TE.

HN3meHenue Beca Tea npu yCKOPEHHOM JABUKECHUU.

IIepenada umirynbca npyu B3auMOJIEUCTBUM TE.

[IpeobpazoBaHus SHEPTUHU MPU B3aUMOJIECHCTBUU TEII.

CoxpaHeHue uMnyJibca pyu HEYNPYroM B3auMOACHCTBUMU.

CoxpaHeHue UMITYJIbCa MPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MeXaHUUeCKOM YHEPTUH TPU CBOOOHOM A ICHUU.
CoxpaHeHue MEXaHUYECKON SHEPTUM NP JBMXKEHUHU Teja Mo JeHCTBUEM
PY>KUHBI.

Jlabopamopnuie padomot u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa JjIsi pa3roHa M JaJbHEHIIEr0 PaBHOMEPHOTO
JIBMYKCHUS TIApUKa WA TEICKKH.

Omnpenenenue cpelHeld CKOPOCTH CKOJIBKCHUS OpycKa WM JBHKCHUS
IIapyKa 1o HaKJIOHHOW TIJIOCKOCTH.

OmnpeneneHue YCKOPEHHS Tejla TPHU PABHOYCKOPEHHOM JIBMDKCHHH T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHHM IPU PABHOYCKOPCHHOM
JBUKCHUHU 0€3 Ha4aJIbHOH CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIIM TPH PABHOYCKOPCHHOM JBHIKCHUU 03
HAYaJIbHOH CKOPOCTH ITYTH OTHOCATCS KakK psJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKA BPEMECHH OUHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIIBI
HOPMAaJIPHOTO JaBJICHUS.

Omnpenencane kKodphUIMEHTA TPSHHUS CKOTbXKEHUS.

OmnpenencHue KECTKOCTH MPYKUHEI.

OmnpeneneHue paboOTHI CHITBI TPEHUS TTPH PABHOMEPHOM JIBH)KCHHUH TeJa 10
TOPHU30HTATHPHON TTOBEPXHOCTH.

Ompenencaue paboOThl  CHIBI  YOPYrOCTH TIPH  TMOABEME Tpy3a C
HCITOJIb30BaHUEM HETIOJIBHXKHOTO U TTOABHMIKHOTO OJIOKOB.

N3ydeHne 3akOHA COXpaHEHUS SHEPTHUU.

Pa3zgen 9. Mexannyeckue Ko1€0aHUA U BOJIHBI.



KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Tepuo,
4acToTa, aMIUIMTya. MaTteMaTu4eckKuil U NpyKUHHBIM MasATHUKU. [IpeBpamieHue
SHEPruu MpH KOJIeOATENHHOM JBUKEHUU.

3aryxaromue — koneOaHus.  BpiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. lIpomonbHble WM
[IOIIEpEeYHble  BOJHBL. JImMHa BOJHBI M CKOPOCTH €€ pacHpOCTPAHEHHS.
Mexannyeckue BOJIHBI B TBEPIOM TeEJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u
YJIbTPa3ByK.

Jemoncmpayuu.

1. HaGmonenue konebaHuil Ten moja ASHCTBUEM CHIIBI TSXKECTU M CUJIBI
YIPYTOCTH.

HaGmonenue kosiebanuii rpy3a Ha HUTU U Ha TPY>KUHE.
HaGnronenue BIHYXACHHBIX KOJIEOAHUN U PE30HAHCA.
Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJENH).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYyCTHYECKHUI PE30HAHC.
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Jlabopamopnuie padbomot u onvimeot.
1. OmpeneneHrve 4YacTOThl M Iepuoja KoyieOaHUW MaTeMaTHUYeCKOTo
MasTHHUKA.
2. Ompezenenue 4acTOThI M Meproa KojieOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH mepuoja KojieOaHWN MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TIEPHOJIa KoJIeOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TMEPHOJa KOJeOaHUW Tpy3a, MOJABEHIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Ilepuojia  KoJieOaHui
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U JKECTKOCTHU MPYKUHBI.
7. V3mepenHne ycKopeHusi CBOOOTHOTO TaACHHUS.
Paznen 10. DiiekTpoOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  ToJIe.  DJIEKTpOMarHuTHble  BoJIHBL.  (CBOMCTBa
aneKTpoMarHuTHeIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3HU.
DOnekTpoMarHuTHas npupoaa ceta. CKopocTh cBeTa. BoimHOBBIE CBOiIICTBa
CBeTA.
Jemoncmpauuu.
1. CBOWCTBA 3JICKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamophule pabomul u onvimol.
1. BydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOUIBLHOTO

TenedoHa.

Paznen 11. CBeToBbIe sIBJI€HUS.

JlyueBas  Mogmenp  cBera.  HMcrounuxku — cBera.  IIpsamonumHeiHoe
pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKaio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBeTta. 3akoH TmpenomieHusi ceta. [lonmHoe BHYyTpeHHee

OTPaAXKCHUC CBCTA. Hcnons30BaHuE OJHOTO BHYTPCHHCTO OTPAXKCHUA BOIITUICCKUX

CBETOBO/1aX.

Jlunza. Xox myyedt B muH3e. Ontuueckas cucteMa oroanmnapara, MUKPOCKOTA
u Teneckona. ['a3 kak ontuyeckas cucrema. biim3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. Onbeitel Hblotona. CroxeHue
CIIEKTpaJbHBIX LIBETOB. J(ucnepcus crera.

Jemoncmpayuu.
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[IpssmMosHEHOE pacpOCTPaHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tomyuenne n3006pa>keHMl B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTrnyeckuii CBETOBO/I.

Xon nydelt B coOuparoiei JnH3e.

XoJ1 JIydeu B pacCEeHUBaIOIIEH JIMH3E.

[Tonyyenue nzoOpaxxeHU ¢ MOMOIIBIO JHH3.

[Tpunnun netictBus oroanmapara, MUKPOCKOIIA U TEIECKOIIA.

10. Monenb riasa.

11. Paznoxxenue 6emoro cBera B CEKTP.

12. [Tonydenne 6eoro cBeTa MpH CIOKEHUU CBETa pa3HBIX IIBETOB.
Jlabopamophuie pabomout u onvimot.

1.

HccnenoBanne 3aBUCHUMOCTH yTila OTPA)XKEHUS CBETOBOTO Jy4ya OT yria
najcHusl.

N3yuenue xapakTepucTuK n300pakeHHs IPEIMETa B IIIOCKOM 3€pKaJle.
HccnenoBanne 3aBUCMMOCTH YTJIa TIPEIIOMIJICHHS] CBETOBOTO JIy4ya OT yIJia
MaJICHUS] HA TPAHUIIE «BO3TYX—CTEKIIO».

[Tomy4yenne n3o0pakeHU C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PAaCCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIICH
JTH3HI.

OMBITHI MO Pa3IOKEHUIO OEJIOro CBETA B CIIEKTP.

OnBITHl 10 BOCHPHUSATHIO I[BETA MPEAMETOB MPH WX HAOIIOICHUHM dYepes3
LIBETOBBIC (PUIIBTPBL.



Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdopna u mnanerapHas mozaenb aroma. Mogenbs atoma bopa.
Hcnyckanue u nornomieHue cBera atomomM. KBanTel. JInHEHYaThIE CIEKTPHI.

PannoaktuBHOCTH. Anb(da-, 6eTa- u ramma-uzinyudenus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wMopens aromHoro saapa. M3zoromnsl. PannoakTtusHBIE
npeBpatieHud. [lepuoa nmonypacnaga aTOMHBIX SAEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHHUs 3apsAJ0BOIO WU MACCOBOTO YHCEIN.
DOHeprusi CBsI3M aTOMHBIX sjaep. CBsA3b Macchl U dHepruu. Peakiuu cuHTEe3a U
nenenus anep. Mctounvku seprun ColiHIa U 3BE3.

Anepnas sHepreruka. JIeHCTBUS pagUOAKTUBHBIX HW3JIYYCHUM Ha IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CnekTpbl U3y4CHUS U MOTJIONIEHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bomopoja.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. PabGora cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

6. Peructpanus uznydeHus NpupoaHBIX MUHEPATIOB U TIPOTYKTOB.

Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUYESHUS.

2. HccrnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paaroakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOYIIH TPEIHA3ZHAYCH JIsi CUCTEMAaTHU3aIIH
1 0000IIEHHUS MPEIMETHOTO COJICPKAHUS U OIbITa ACATEILHOCTH, TPHUOOPETEHHOTO
IpU M3YYEHUH BCEro Kypca (PU3MKHU, a TakKkKe MJsl TMOATOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY MO (U3HKEe i1 OOydYaromuXcs, BBIOPABIIMX ATOT
y4eOHBII TpeaMeT.

[Ipu “3ydeHHU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITETbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUUBACTCS JTOCTI)KCHHE MPEIMETHBIX U
METalpeJIMETHBIX  IUIAHUPYEMBIX  pe3yabTaToOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIECIOBAHMS
SABJICHUN MOPUPOALI U TEXHUKH, OBIAJECHHUE YMEHUSIMU OOBACHATH (HU3UUYECKUE
SABJICHUSI, TPUMEHAS TMOJy4YeHHbIE€ 3HAHMs, pellaTh 3aJa4yd, B TOM YHCIE
KaueCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[IpuHUIMNIHATIBHO AESTEILHOCTHBIN XapaKTep JaHHOTO pa3jielia peaiu3yeTcs 3a
CYET TOTrO0, YTO OOyYaIOLIMECs BBIMOIHSIIOT 3aJJaHUs, B KOTOPBIX UM MPEIaraeTcs:



Ha OCHOBE [IOJIYYEHHBIX 3HAHUW pacro3HaBaTb M HAY4YHO OOBICHATH
(uznueckue sIBICHUS B OKpYKaIoLed TPUPOAE U MOBCETHEBHOM KU3HU;
MCIIOJIb30BaTh HaYYHbIE METOJIbI UCCIAEAOBAHUS (PUINYECKUX SBICHHM, B TOM
YUCJIE I IPOBEPKU TMIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4yHble OCHOBBI HanOOJE€e BAXKHBIX JOCTUHKEHUH COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIUYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPALLIEHUS U COXPAHEHHMS BCEX MU3BECTHBIX BUJIOB
SHEPI'UH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

N3yuyenue ¢pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs HANpPaBICHO

Ha JIOCTW)KEHUE JTMYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydeHus Gu3NKA Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
JacTH:

1) naTpMoOTHYECKOTr0 BOCIUTAHMSA:

— TPOSIBJICHUE WHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOM
bu3nvecKol HayKH;

— [IEHHOCTHOE OTHOIIICHHUE K JJOCTUKEHUAM POCCUMCKUX YUEHBIX--(HU3UKOB;

2) rpa:kIaHCKOT0 M JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJACHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHKCHUM
buzuKy;

— OCO3HAHUE BAXKHOCTH MOPAIBbHO--dTUUYECKUX MPHUHITUIIOB B JEATEIbHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

— BOCIIPUSITUE ICTETHMUYECKUX KadyecTB (PU3NYECKOM HAyKu: €€ rapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUA TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOMICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOU JIOOO3HATEIBHOCTHU, WHTEpPEca K HCCIEI0BATEIBCKON
NEeATEeNbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbSI H  3MOLHOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TMpaBUJ OE30MaCHOr0 MOBEACHUS Ha
TpPaHCIOPTE, Ha JAOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOPYJTOBaHHEM B
JIOMAITHUX YCIIOBHUSIX;

— cOpMHUPOBAaHHOCTH HABBIKA PE(IICKCUH, PU3HAHKUE CBOETO TpaBa Ha ONITHOKY
U TAKOI'0 JK€ MpaBa y APYroro 4eJI0BeKa;

6) Tpy10BOT0 BOCIIMTAHMS:



e — AKTHUBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHM3alUud, TOpoJia, Kpasi) TEXHOJOTHMUYECKOUW U
COIMATBLHOM HAMPABICHHOCTH, TPEOYIOIIUX B TOM YUCie U (PU3NYECKUX 3HAHUH;

e — UHTEpEC K MPAKTUUYECKOMY MU3YUYEHUIO Mpodeccuid, CBI3aHHBIX ¢ (PUUKOI;

e 7))3K0JOrHYeCKOro BOCIIUTAHMS:

e — OpHUCHTAIMS HAa TPUMEHEHHE (U3UYECKUX 3HAHUW IS PEIICHHs 3ajad B
obylacTi OKpy’Xarolied cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB M OICHKH HX
BO3MOXHBIX MTOCJIEACTBUH JJIs1 OKPYIKAIOLIEH Cpebl;

e — OCO3HaHHE IJI00ALHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) aganTanMu K HU3MEHAKINMMCS YCJIOBHSAM COIHUAJBHOH M NPUPOIHOM
cpebl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPH BBHINIOJIHEHUU MCCIECIOBAHUN W
MPOCKTOB (U3UYECKONW HAIMPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO
NESITEIbHOCTD;

e — MOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHUMU, B TOM YHUCIIE POPMYIUPOBATH
U7ieH, MOHATHSA, TUMIOTE3bl O PU3MUECKUX 00BEKTAaX U SBICHUSX;

e — OCO3HaHHE JAEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTh
[1)76370 478

e — IUIAaHUPOBAHHE CBOErO PAa3BUTHUS B MPUOOPETEHHWH HOBBIX (HU3HUECKUX
3HAHUM;

e — CTPEMJICHUE aHAJIU3UPOBATH U BBISBIATH B3AUMOCBSA3U MIPUPOJIbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOIB30BaHUEeM (U3MUECKUX 3HAHUM;

e — OIEHKA CBOMX JCHUCTBHUM C Y4YETOM BIIUSHHUS Ha OKPYKAIOIIYIO CpEeny,
BO3MOYKHBIX TJIOOQJIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHUs MpOTrpaMMEI 10 (PU3HUKE HA YPOBHE OCHOBHOT'O OOIIETr0O
oOpa3zoBanus y oOyuaromierocss OynyT copMuUpoOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TT03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbBIE JCHCTBUS,
KOMMYHHUKAaTHUBHbIE  yHUBEpPCaJbHble  ydyeOHblE  JEHUCTBUS,  PETYJISTUBHbBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEPCATbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Jornueckue JelcTBUA:



BBISIBIIAT M XapaKTePU30BaTh CYIIECTBEHHBIE MpPHU3HAKKA OOBEKTOB
(s1BIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ IPOTHUBOPEYHS B PaCCMaTPUBAEMBIX (PaKTax,
TaHHBIX U HAOIIOJECHUIX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHHSIM;
BBISIBIIATb TTPUYUHHO--CJICJICTBEHHBIE CBS3M MPH HM3YyYCHUH (PUIUIECKUX
SIBIICHUI ¥ MPOLIECCOB, JIENATh BBIBOBI C UCTIONH30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYCHHUH, BBIJBUTaTh THIOTE3bI O B3aMMOCBS3SIX
(U3NIECKUX BETUYHH;

CaMOCTOSITETTLHO BEIOMPATH CIIOCO0 pelieHns yueOHo! Gpu3ndecKon 3aaaun
(cpaBHEHHE HECKOJBKMX BapHaHTOB peEIICHHUs, BBIOOp Hambosee
MOIXO/ISIIIET0 ¢ yYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKHe AeMCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIBCKUNA HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY ONBIT, HECIIOKHBIN
bu3nUecKuii JKCIEPUMEHT, HEOONbIIOE HCCIeA0BaHUE (PU3UYECKOTO
SBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIEAOBAHMS WIIU SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYNIHPOBaTH 000OIIEHNS U BBIBOJIBI 11O Pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHHUSI, OTIbITA, UCCIICIOBAHMUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (HU3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

IPUMEHATh Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3alpOCHI IIPH IMOUCKE U
orOope WH(pOPMALMK WIH JaHHBIX C YYETOM MPEIJIOKEHHON yueOHOM
bu3ndecKon 3a1aun;

aHaAJIM3UPOBaTh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHMOPMAIUIO
Pa3IUYHBIX BUAOB M ()OPM IIPEICTABIICHHUS,

CaMOCTOSITCJIHO  BBIOHMpaTh ONTHMAJbHYIO (HOpMYy  MpeACTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pellacMble 3aJauyd  HECJIOKHBIMHU
CXeMaMH, TharpaMmMaMu, HHOM rpauKoi U MX KOMOUHAIUSIMHU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

B X0JIe OOCYXJeHHs ydeOHOro marepuana, pe3yiIbTaToB J1a0OpPaTOPHBIX
paboT M MPOCSKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJICHU, HAIICJICHHBIC Ha PEIICHHE 3aJayd U TMOJJIep)KaHue
0J1aroKeIaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOM CYXKIEHUS C CYXIEHUSMHU JAPYTUX YYACTHHKOB
auanora, oOOHapyKMBaTh PA3IMUME U CXOJCTBO MO3ULUN;

BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOIO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYAIbHON
paboThI MpU PEIIeHUH KOHKPETHON (pr3ndeckoi mpoOieMsl;

OPUHUMATh LIETM COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATH JEHCTBUS
no e€ JOCTHXKEHHIO: paclpenensTh poju, OOCYXIaTh MPOLECChl U
pe3yabTaThl COBMECTHOU paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JEHUCTBUS C APYTMMH YJI€HAMU
KOMAaH/Ibl;

OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBUS.

PeryasiTuBHbIC YHUBepPCAJbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOIINX
TSt petieHust GU3NUeCKUX 3HaHU;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TMOAXOJAX TMPUHATHS  pelIeHUHN
(MHIUMBHUIyaIbHOE, TPUHITHE pEHICHUS B TpYIIe, NPUHITHE PEIICHUM
TPYIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM pelieHus GU3NUecKOn 3aa4u WIIn
IUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jaraeMble BAPUAHTHI PEIICHHI;
JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, AMOUMOHAJIbHBIN NHTEJIJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMy U MpeuiaraTe IJlaH €€ U3MEHCHUS;
OOBSCHATh TPUYMUHBI  JOCTIDKCHHS  (HEJOCTIDKEHHUS) PpPe3yJIbTaToOB
JeSTEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITENILHOCTh (B TOM YHUCJE B XOJ BBINIOJIHEHUS
¢u3MUecKoro WMCCIENOBaHWS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIMXCS CHUTYyalllii, yCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM,;

CTaBUTH ce0sl HA MECTO JIPYTOro YeloBeKa B XOJI€ CIopa WA JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JOTUKY APYrOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MpHU pelIeHUH (PU3UUECKUX 3a]a4 WU
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI M TAKOE KE IIPABO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xon1y o6yuenus B 7 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHUI:

UCIIOJIH30BATh MOHATHS . PU3MYECKUE U XUMUYECKUE SIBJICHUS,HA0I0ICHHE,
AKCIEPUMEHT, MOJIEJb, TUIIOTE3a, €AUHULIBI (U3UUECKUX BEIWYUH, aTOM,
MOJIEKYyJla, arperatHble COCTOSIHUSI BelecTBa (TBEpAOE, IKUIKOE,
ra3oo0pa3Hoe), MEXaHUYEeCKOe JIBKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NpSMOJIMHEHHOE), TPAeKTOpHUsl, PaBHOJACHCTBYIOMIAs cuiia, Aehopmaius
(ynpyras, macTuyeckasi), HeBECOMOCTb, COOOUIAIOUTUECS COCY/IbI;
paznmuuath siBiaeHus (auddys3us, TEIoBOEe IBMKEHHE YaCTHI] BEIIECTBA,
PaBHOMEPHOE  JBHKECHHME, HEPABHOMEPHOE  JBWKCHHE, HWHEPIMS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpAILICHHUS, IIEPEayda TaBICHUS TBEPABIMU TEIIAMU, )KUJIKOCTAMHU U Ta3aMH,
aTMoc(epHOE JaBJICHHE, TUIABAaHUE TeJ, TMPEBpAIICHUS MEXaHWYECKON
SHEPIuM) IO ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX  SBJICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3NYECKHEe SBICHUS B NPUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3IMYHBIMU CKOPOCTSMMU B JKMBOM U HEXKUBOU
IIPUPOJE, NEUCTBUE CWIbl TPEHHUS B NPUPOJE U TEXHUKE, BIIHASHUE
aTMOC(EPHOTO NaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM NEPEeBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (DU3UUECKUX SIBICHHUIA;
ONMKCHIBATh U3yYEHHBIE CBOMCTBA TEN M (PU3MUECKUE SIBJICHHS, UCTIONB3YS
dusnueckre BeIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMsI, TyTh,
CKOPOCTb, CPEIHSS CKOPOCThb, CUJIa YIIPYTOCTH, CUJIA TSXKECTHU, BEC Tela,
cujia TpeHusl, JaBleHue (TBEPAOTO Tela, )KUAKOCTH, ra3a), BEITAIKUBAOIIAs
CWJIa, MexXaHudeckass pa0oTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHIIBI,
KO (UIIMEHT TIOJIE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas U
NOTEHIMaJbHAs DJHEpPrus), IMpU OMNHCAHUM MPABWIHHO TPAKTOBATH
(bu3HUECKHIT CMBICT UCTIONB3YEMBIX BEIMUNH, UX 0003HAYCHUS U €THHHIIBI
¢u3nUecKnX BENWYMH, HAXOAWTHh (OPMYIBI, CBSI3BIBAIOIINE JTAHHYIO
¢u3nUecKy0 BEIWYUHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3WYECKHE SBICHUS U TPOLECCHI,
WCIIONb3Ys MpaBUiia CJIOXKEHUsI Cuil (BAOJb OJHOW MpsiMOH), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0joka),
«30JI0TO€ TMpPaBUJIO» MEXAHWKH, 33aKOH COXPAaHEHHUS MEXaHWYECKOU
SHEPruM, NpU OSTOM [JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMKChIBATh €M0 MATEMATHYECKOE BBIPAKEHUE;

O00BSACHATH (PU3MUECKHUE SABJICHHUS, TPOLIECCH U CBOIMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil MpPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISTh MPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMopoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1—2 JeHCTBUA, HCHOJb3YSd 3aKOHBI U
dopMyIbl, CBsI3bIBaIOIIME (DU3UUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
yCIIOBHUS 3a/layy 3aMMChIBATh KPATKOE yCIIOBUE, TOJICTABIATh (PU3MUYECKUE
BEJIMYUHBI B (OPMYJBI U TMPOBOJIUTH PACUEThl, HAXOAUTH CIPABOUYHBIE
JaHHBIE, HEOOXOIUMBIE I pEUICHUs 3a/lay, OLICHUBATh PEAIUCTUYHOCTD
MOJIy4eHHON (PU3UUECKON BETMUNHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh TMPH [OMOIIHU
(du3MUECcKrX METOAO0B, B OMMCAHUH MCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
pEeANoJIoKEHUE (TUIIOTE3Y), pa3IudaTh U MHTEPIIPETUPOBATH MTOIYUYEHHBIN
pe3yNbTaT, HaXOAWTh OLIMOKM B XOJE OIbITa, JEJNaTh BBIBOABI IO €ro
pe3yabpTaTam;

IPOBOAMUTH OMBITHI 110 HAOIIOIEHNIO (PU3UUECKUX SABICHUN MITH(PU3TIECKUX
CBOMCTB Ten: (OPMYIHPOBATH MPOBEPIEMbIC MPEANOIOKEHHU, COOUPAThH
YCTAaHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUS, 3aMMChIBATh XOJ| OIbITa U
(bopMynHpOBaTH BHIBOBL

BBINIOJIHATh TPSAMBbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, Macchl Tela,
o0béMa, CHJIBI M TEeMIIepaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX H
IU(PPOBBIX NPUOOPOB, 3aMUCHIBATH IOKAa3aHUA TPUOOPOB C YUYETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUThH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKOIl BETMUUHBI OT
IpYroil € HCIIONBb30BAHUEM MPSMBIX H3MEpPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBMXKYLIETOCs TeJIa OT BpEMEHU JIBUYKEHUS TENA, CUIIbI TPEHUS
CKOJIbKEHMSI OT Beca Teja, KayecTBa OOpabOTKM MOBEPXHOCTEM Ten M
HE3aBUCUMOCTH CUJIbI TPEHHS OT ILIOIIAIU CONPUKOCHOBEHUS TEJI, CHIIbI
YOPYTrOCTH OT YJJIMHEHHUS MPYKUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOrpy’KEHHOM YacTH Tejda U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IJIaBaHUs TEJ, YCJIOBUIl paBHOBECHS pbluara u OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCJEeNIOBaHMs, COOHMpaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUs, CJIeAys NPEIIOKCHHOMY IUIaHy, (DUKCHpOBATh
pPE3yNbTAThl TMOJTYyYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIIMYMH B BHIIC
MIPEIOKCHHBIX TaOMUIlT U TPaUKOB, JeiaTh BBIBOJBI 1O pe3yabTaTaM
UCCIICIOBAHUS;

IIPOBOJAUTh KOCBEHHBIE H3MEpeHUs (HU3UUCCKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPIOTO TEJIA, CUJIA TPCHUS CKOJIBKCHHS, TaBJICHUE
BO37lyXa, BBITAIKWUBAIONIAS CHWJIA, JCHCTBYIOIIAs Ha TOTPYKEHHOE B
KUAKOCTh  TeNo, KOAM(UIIMEHT TMOJE3HOTO  JCHCTBHUS  TPOCTHIX
MEXaHHM3MOB), CJICAYS TNPEII0KESHHONW HMHCTPYKIIMU: TIPU BBIMOJTHCHUU
U3MEpEHU CcOoOMpaTh DSKCIEPUMEHTAIBHYI) YCTAHOBKY U BBIUYHCIIATH
3HAYCHNE NCKOMOM BEJTUYHHBL;

coOJTI0IaTh MTpaBUiIa TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ 1a00paTopHBIM
0o0opy1I0BaHUEM;

yKa3bIBaTh IMPUHIIUAIBI JCHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JHHAMOMETP, COOOIIAIONIUECS COCY/bI, OapomeTp,
phIyar, MOJABMYKHBIA U HETTOABWKHBINM 0JI0K, HAKJIOHHAS IJIOCKOCTh;
XapaKTepU30BaTh TPHHIMIBI  JEHCTBUS HM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONMOpOH Ha WX ONHWCAHHUA (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOWCTBO  BOAOIPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIIHEBON HACOC, apEOMETp), UCTIONb3Ysl 3HAHUS
0 CBOMCTBaX (DM3MUECKUX SIBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TNpPUMEpPhl  (HAXOAWTh WHQPOPMAIMIO O  MPHUMEpax)
NPaKTUYECKOTO HCIOIB30BaHUS (M3MUECKUX 3HAHWW B TIOBCETHEBHOW
KU3HM 11 obecriedeHus: 0€30MacHOCTH TpU OOpalieHuu ¢ nMpuodopamMu u
TEXHUICCKUMU YCTPONUCTBAMH, COXPAHCHHS 3I0POBbSI U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpejie;

OCYHIIECTBIISITh OTOOpP HCTOYHMKOB wuHpopManuu B MHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM IMOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOITUXCS
3HAHUM M TyTEM CpPaBHEHHSI PA3IMYHBIX HCTOYHUKOB BBIJIETSTH
UHPOPMAIINIO, KOTOpas SBISETCS NPOTHBOPEUYMBON WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCTIOJIb30BaTh MPHU BBHIMOTHEHUU YUEOHBIX 3aJaHUN HAYYHO--TTOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAEPIKaHUS, CTIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu UHTepHer, BiajeTh mnpuéMaMH KOHCTICKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBanus HH(PpOPMAITUK U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 WCTOYHUKOB WH(pOpMauu (GU3UIECKOTO CONEPKAHUS, B TOM



quciie MyOJuYHO AesiaTh KpaTKHe COOOUIEHUS O Pe3yJbTaTax MPOEKTOB WK
y4eOHBIX HCCJIEAOBaHUM, IPU ITOM I'PAMOTHO HCIMOJIb30BaTh M3yYEHHbBIN
MOHATUWHBIA anmapar Kypca (QU3HKU, COMPOBOXKIATh BBICTYIUICHHUE
MpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX IMPOEKTOB M UCCIEIOBAHUU paclpenensiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3a/lauaMH,
CIECIUTh 3a BBINIOJHEHUEM IUIAHA JEUCTBUM, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBI  BKJaJ B  JEATENBHOCTh  TPYNIbI,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOLINX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIH30BaTh MOHITHUSA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JTBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSTHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHble TeNa, HACBIIEHHBIM ¥ HEHACHIIICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOM JBUTaTelb,
AJIEMEHTAPHBIN IEKTPUUECKHUI 3apsi/l, FIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSIHHBINA JIEKTPUUECKUM TOK, MAarHUTHOE TIOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE pACIIMpEHUE M CXKaTHe, Teruionepesaaya,
TEIJIOBOE PABHOBECHE, CMAauyMBaHUE, KaUJUISIPHBIE SIBJICHUS, HUCIIAPEHHE,
KOHJICHCAIIUs, ITUIABJIEHUE, KpUCTauIM3auus (OTBEpIEBAHUE), KHUIICHUE,
TeIJIonepeaayda (TeTI0NPOBOAHOCTS, KOHBEKIINS, U3IIy4YEHUE),
ANEKTpU3ALUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aMMOJECHCTBHE MArHUTOB, JCHCTBHE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIUS)
0 ONUCAHUID MX XapAaKTEPHBIX CBOWCTB MU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIKNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXaIollleM MHpEe, B TOM uuciie (U3NYECKUE SBICHUS B TPUPOJE:
NOBEPXHOCTHOE HATSXKEHUE W KANWUISIPHbIE SIBICHUS B MPUPOJE,
KpUCTajUIbl B mpupone, uznydeHue ColiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJIICHUS B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emMiH, aper moI0CcoB, POJIb MATHUTHOTO TOJIS JTsI )KU3HU Ha 3eMIte,
NOJISIPHOE CHUSHHE, MPU HTOM MEPEBOJUTHh MPAKTUUYECKYIO 3a7adyy B
y4eOHYI0, BBIICIATHh CYIICCTBEHHBIC CBOMCTBA (TpHW3HAKH) (PU3NUECKUX
SIBJICHUIM;

OMKCHIBATh M3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKHUE SIBJICHUS, UCTIONB3YS
dbu3nUeckre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSIS YHEPTUsl, KOTUYECTBO
TEIJIOTHI, y/eJIbHAs TeIUIOEMKOCTh BEILECTBA, YJeIbHas TEIIOTa



TUTaBIICHUS, yJeibHas TEIIoTa MapooOpa3oBaHus, YyAETbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOM
MalTuHBI, OTHOCUTEIIbHAS BJIQXKHOCTh BO3/yXa, JIEKTPUICCKUN 3apsil, CHIIa
TOKa, MJICKTPUUECKOE HATPSOKEHUE, COMTPOTHUBIICHUE MIPOBOHUKA, YACIBHOE
COIIPOTUBIICHHE BEIIECTBA, pa00Ta M MOIIIHOCTD 3JICKTPHUUECKOTOTOKA), TPH
ONMCAHWK TIPABWJIBHO TPAKTOBAaTh (PU3MYECKHA CMBICI HCIIOIB3YyEMBIX
BEJIMYHMH, OOO3HAYEHWS W EIWHUIBI (PU3NYECKUX BEIWYWH, HAXOIUTh
(GOpMyIIBI, CBS3BIBAIOIINAE JaHHYIO (U3MYECKYI0 BEIWYUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH (PU3MUSCKUX
BEJIMYWH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIECCHI,
UCIIOJIb3Ys] OCHOBHBIC TOJIOKCHHSI MOJICKYJISIPHO--KHHETHYECKOW TCOPUU
CTPOCHUS BEIIECTBA, MPUHIIUAI CYNEPIO3UIUU TOJICH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa i ydacTKa [enH, 3aKOH
Jlxxoynsi—JIeHna, 3aKOH COXpaHEHHUsT YHEPTHH, TIPH ITOM J1aBaTh CIIOBECHYIO
(GOpMyIMPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMAaTHUECKOE BBIPAKCHHCE;,
OOBSACHATh (PU3MUECKHE NPOIECCHl U CBOHCTBA TEJI, B TOM YHCIC W B
KOHTCKCTE CHUTyaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISITH
NPUYIMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHNE U3 |1—2 JIOTHYECKUX
IIaroB C OMOpod Ha 1—2 W3YyYEeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUH,
(U3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacu€THbIe 3aJauyd B 2—3 JCHCTBHS, WCIOIB3YyS 3aKOHBI |
GopMymbl, CBS3bIBaIONINE (DU3WUECKHE BEJIMYMHBI: Ha OCHOBE aHAIIM3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUISI pelmIeHWs 3ajJavd, BHIOMpaTh 3aKOHBI ©  (HOPMYIIHI,
HEOOXOAMMBIE sl €€ pelIeHHs, MPOBOJWTH PACU€Thl W CpPaBHUBATH
NIOJTyYeHHOE 3HaUCHHE (PH3MYECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH MOMOIIU
¢u3HUeCcKrX METOJOB, HCIONb3Ys OMHCAHUE WCCIECIOBAHUSA, BBIJCIATH
IpoBEpsSieMOE  TPENINONIOKEHNE, OICHUBATh TPABWIBHOCTh MOPSIKa
IIPOBEICHUS UCCIICIOBAHMUS, I€TIATh BBIBOIBI;

IPOBOJUTH OTBITHI 110 HAOTIOJEHUIO GU3HMUECKUX SBICHUN MU (PUZNIECKUX
CBOMCTB Ten (KamWIISIPHBIC SBIICHUS, 3aBUCHUMOCTh JIaBICHUSBO3IYyXa OT
ero o0bpEma, TeMnepaTypbl, CKOPOCTH MPOIIEcca OCTHIBAHUS W HATrPEBaHUS
pU W3IYYCHUH OT IBETa M3IIydaromieil (MOTJIONIAONIeH) MOBEPXHOCTH,
CKOPOCTh MCHApeHHsI BOJBI OT TEMIIEPATyphl JKUIKOCTH W IUIOMIANNA €&
MOBEPXHOCTH, DJCKTPHU3alUs TEI ¢ B3aUMOJCHCTBHE DIECKTPUUCCKUX
3apsAI0OB, B3aUMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BHU3yaJIA3aIlUs
MarHUTHBIX TTOJIEH TTOCTOSTHHBIX MarHUTOB, JICHUCTBUS



MarHuTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa D3JIEKTPOJBUIATENsl MOCTOSHHOIO TOKa): (popMynupoBaTh
MpOBEpSAEMbIE MPENOJIOKEHHS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHMs, OMUCHIBATH X0/l OMbITA U (POPMYIHPOBATH BHIBOJBL;
BBITNIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIbHOM BIa>KHOCTH
BO31yXa, CHUJIbl TOKA, HANPSIKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoB M JATYMKOB (PU3NYECKUX BEIIMYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4€TOM 3aJaHHOM aOCOMOTHOM MOTPEITHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrod Cc  UCHOJb30BAaHUEM TMPSAMBIX HU3MEPEHUH  (3aBUCHMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUJIOMAAM MONEePEeYyHOTo
CEYEHHMsI U Y/IeJIbHOTO COIPOTHUBIICHUS BELIECTBA MPOBOJAHKKA, CUJIBI TOKA,
UAYUIEr0 4epe3 MPOBOJHMK, OT HANpSOHKEHUS HAa  IPOBOJHHKE,
UCCJIEIOBAaHUE TIOCNEJOBATEIbBHOIO M  MapajieNbHOTO  COSAMHEHUH
NPOBOJAHUKOB): TUJIAHUPOBATH HCCIEAOBAHUE, COOMpAThb YCTAHOBKY U
BBITMIOJHATh W3MEPEHHUs, CJeays NPeasioKeHHOMY IUlaHy, (pUKCHpoBaTh
PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH B BUI€ TaOJIUI] U rpadMKOB, Je1aTh
BBIBO/JIBI 110 PE3YJILTATAM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE U3MEpeHUs (PU3NYECKUX BeIWYUH (yIeibHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEpPEHHs, COOMpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIElysl MPEII0KEHHON WHCTPYKIUHU, U
BBIUUCIISITh 3HAYEHHUE BEITUYNHBI,

coOJIro1aTh TIpaBUjia TEXHUKH 0€30IaCHOCTH MPHU paboTe ¢ J1abopaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOIl Ha MX OMUCAHUS (B TOM YHUCIE: CUCTeMa
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEpMETP, BOJILTMETD,
CUETUMK DJIEKTPUYECKONM DSHEPIruM, 3IIEKTPOOCBETUTENbHBIE HPHUOOPHI,
HarpeBaTebHbIC AIIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUECKUE
PEAOXPAHUTENH, FJIEKTPOMArHUT, 3JIEKTPOJBUIaTelb MOCTOSHHOTO TOKA),
UCTIONIb3Yys 3HAHUA O CBOMCTBaxX (PM3MYECKUX SBICHUA M HEOOXOAMMBIC
¢usnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHBIC
prOOPHI IO CXEMaM B CXEeMATHYHBIM PUCYHKaM (JKUKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETp, JBUraTelb BHYTPEHHETO CrOpaHusl,
ANEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUECKHX Lenel ¢
MOCJIE0BATENbHBIM U MapaJlICIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3jinyas
YCIIOBHBbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpPUMEpPHl  (HAXOAUTh HH(OpPMAaIMIO O  MPUMEPaAX)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MYECKUX 3HAHWM B TOBCEIHEBHOI
KU3HU 17151 obecriedeHnss 0€30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHECHHS 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpefe;

OCYIIECTBIATh TOWMCK HWHpOpMAIMK  (HU3HUECKOTO COACp)KaHUS B
HNHTepHeTe, Ha OCHOBE WMEIOUIUMXCA 3HAHUW MU NYyTEM CpPaBHEHUA
JIOTIOJIHUTENIBHBIX NCTOYHUKOB BBIIEIATh HH(DOPMAIIHIO, KOTOpas SBISETCS
NPOTHBOPEYHMBON WIIM MOKET OBITh HEIOCTOBEPHOM;

MCTIOJIH30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUi HaydIHO--TIOMYJISIPHYIO
auTeparypy GU3MYECKOTO COACpKaHMsI, CIIPAaBOYHBIC MaTEPHUAIIbl, PECYPCHI
cetm UWHTepHeT, BIajeTh MNpUEMaMH KOHCIEKTHPOBAHUS  TEKCTa,
npeobpazoBaHs HHPOPMAIMH U3 OJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHMUS,
0000mass uHPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PU3HUIECKOTO
COJIEpKaHMs, B TOM YMCIIE TTyOJIMIHO TPEACTABIISATH PE3YIBTATHI IPOSKTHOM
WM MICCIIE0BATEIBCKON ACSITEILHOCTH, TIPH 3TOM I'PaMOTHO HCIIOJIH30BaTh
U3yYCHHBI TIOHATUHHBIA amnmapaT Kypca (U3WKH, COMPOBOXIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3MYecKux
IPOLIECCOB pACTpPENesaTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABIICHHBIMU 3a/1auyaMU, CJIEIUTDH 32 BBIMOJIHEHUEM IUTaHA JEUCTBHUM U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIICHUBaTh COOCTBEHHBIH BKJIAd B
JeSITEBHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

K koHIy oOyueHus B 9 Kijacce npeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHM:

UCIIOJIB30BAaTh MOHATHS: CUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIDKCHHS, Aedopmarius
(ympyrasi, macTuyeckasl), TpEHUE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP THKECTH, a0COJIIOTHO TBEPAOE TElIO,
LHEHTpP TSAXKECTU TBEPAOrO Teja, pABHOBECHUE, MEXAHUYECKHE KOJIECOAHUS U
BOJIHBI, 3BYK, HHQPA3BYK U yIbTPa3BYK, dJICKTPOMATrHUTHBIE BOJHBI, IITKAJIa
AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M J1alIbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, anbda-, 6eTa- u raMmma-u3IydeHus,
U30TOIBI, S/I€pHAsI SHEPreTUKA;

paznuyath sBI€HUS (PaBHOMEpPHOE U HEPaBHOMEPHOE MPSAMOJHUHEITHOE
JBUKEHHE, DPaBHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUXKEHHE, CBOOOJHOE
MaJiecHue Tell, PABHOMEPHOE JIBIKEHHUE MO OKPYKHOCTH, B3aHUMOJICUCTBUE



TEJI, pEaKTUBHOE JBIDKEHHUE, KOeOaTelbHOE IBM)KECHHE (3aTyXalolue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHHE, OTPaXCHHE M MPEIOMIICHHUE
CBETa, MIOJIHOE BHYTPEHHEE OTpaKEHUE CBETA, pa3jioKeHue 0eIoro cBeTa B
CHeKTp ¥ CJIOXCHHE CIHEKTPaIbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEHYATOTO CIEKTpa
U3JTy4YCHHs) TI0 OTIMCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (Pr3MUecKoe sIBJICHHE;

pacrmo3HaBaTh TPOSIBICHHE W3YyYEHHBIX (HU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3UYECKUE SBICHHUS B MPHUPOJE:
NPUJINBBI M OTIIMBBI, IBIKEHHE TIaHeT COJTHEUHOW CHCTEMBI, PEaKTHBHOE
JIBW)KCHHWE OJKUBBIX OpPraHWU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSCEHUE, CEMCMHUYECKHME BOJHBI, I[yHaMH, 53XO0, I[BETa TeT,
ONTUYECKUE SBJICHUSA B TMPHUPOJE, OMOJOTHYECKOE ICHCTBHE BHIUMOTO,
yIbTPaQHOIETOBOTO M PEHTTCHOBCKOTO W3JIYy4YCHHH, €CTECTBEHHBIH
paMOaKTUBHBIA (OH, KOCMHUYECKHE Iy4d, PAJUOAKTHBHOE H3ITyUeHHUE
NPUPOJHBIX MHHEPAJIOB, JEHCTBHE pPAJMOAKTHBHBIX W3IyUYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM TEPEBOAWTH NPAKTHUECKYIO 3aJady B
yueOHYI0, BBIIENATHh CYUIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MYECKUX
SIBIICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA Tel M (U3UUECKHUE SBICHUS, UCIIOJIB3YS
¢usznueckre BENWYUHBI (CpelHSsE W MIHOBEHHAas CKOPOCTb Teja IpH
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMEIIeHHe, IMyTh, YrioBas
CKOPOCTb, CHJIa TPEHHUS, CHJIa YIOPYTOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TMaJleHHsA, BEC TeNa, HWMIIYJIbC Tela, HWMITYJIbC CHIIBI,
MexaHu4deckass paboTa M MOIIHOCTb, MOTEHIMANIbHAS DJHEpPrus Tea,
MOJIHATOTO HAJl MOBEPXHOCTHIO 3E€MJIM, MOTCHIIMAIbHAS HYHEPTUs CHKATON
HpPY>KUHBI, KHHETUYECKask SHEPIUs, MOJIHAs MEXaHNYeCKasi SHEPTUsl, IEPUO
M 4YacToTa KoyieOaHMi, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpOCTh CBETa, IIOKa3aTelb MPEJIOMJICHUS CpeIbl), NpU ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKHH CMBICT MCIOJIB3YEMbIX BEIWYHH,
0003HaueHUs W CAUHUIBI (U3UYECKUX BEIUYUH, HAXOAUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEJIMYHUHY C IPYTMMH BEIUYHMHAMH,
CTPOUTH I'pa)UKH U3YyUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBA Tes, (PU3NUYECKUE SIBICHUS U TPOIIECCHI,
UCTIOJB3YsI 3aKOH COXPAHEHHUsS] PHEPTUU, 3aKOH BCEMHUPHOTO TITOTCHMS,
OPUHLUI CYNEPHO3UIMN CHJI, HPUHLMUII OTHOCHUTeNnbHOCTH [anmuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOTO YHCET



IpU SIIEPHBIX peakuusaX, IpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €T0 MAaTEMAaTHUYECKOE BBIPAXKECHHUE;

OOBSACHATh (PU3MUYECKHE NPOLECChl U CBOMCTBA TE€JI, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHUEHTHUPOBAHHOI'O XapaKTEPa: BBISBIAThH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TOTHYECKUX
IaroB ¢ OMOpod Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
(U3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemath pacu€THble 3a/1a4u (OMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKHUE BEIMUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 33J]a4M 3alUChIBATh KPATKOE YCIOBHE, BBISBIAThH
HEJO0CTaIOIIME WM U30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJIMMbIE JJii pELICHUs, MPOBOJUTh pacy€Thl W  OLICHUBATh
PEANMCTUYHOCTH MOJYYEHHOT0 3HaUYeHUS (PU3NYECKON BEIMUHHBDIL;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh TMPH [OMOIIHU
(Gu3MUeCKX METOJOB, MCIONb3Yys OMHCAHUE HCCIEIOBAHUSA, BBIJCIATH
IpoBepsieMOe MPENINOJIOKEHNUE, OIICHUBATh MPAaBWIBHOCTh MOPSIKa
NPOBEJICHUS  HMCCJIEIOBAaHUA, JIeJlaTh  BBIBOJbI, HWHTEPIPETUPOBATH
pE3yNbTaThl HAOIOICHUM U OIIBITOB;

IPOBOJIUTH ONBITHI IO HAOTIOACHUIO (PU3UUECKUX SBICHUIN MIH(PU3NIECKUX
CBOMCTB TeNl (M3ydeHue BTOpOro 3akoHa HbroTOHa, 3aKOHAa COXpaHEHHUs
SHEPruM, 3aBUCUMOCTh Iepuojia KoyieOaHUIl NPYKUHHOTO MasTHHUKA OT
Macchl Ipy3a M KECTKOCTH HPYXKHUHBI U HE3aBUCUMOCTb OT aMILIUTY/bI
MaJIbIX KoJIeOaHWH, IpSAMOIMHENHOE PaclpOCTpaHEHUE CBETA,Pa3iokKeHNE
0eoro cBera B CHEKTP, M3yUYEHUE CBOICTB H300pa)K€HHsI B IJIOCKOM
3epKaje M CBOWCTB H300pakeHUs NpeaMeTa B coOuparomieid JHuH3e,
HaOJMIOZICHHE  CIUIOIIHBIX M  JIMHEWYaTbhIX CHEKTPOB  M3JIYUYECHHUS):
CaMOCTOSITEIbHO  CcOOMpaTh yCTAaHOBKY W3  HM30BITOYHOTO Habopa
000py1I0BaHUs, OMUCKHIBATH X0/ OTbITA U €r0 Pe3yabTaThl, HOPMYIUPOBATH
BBIBOJIBL;

IPOBOAUTH MPU HEOOXOJUMOCTH CEpPHUIO MPSAMBIX U3MEPEHUH, ONpeaeisis
cCpeqHee 3HAaYeHHE U3MepsAeMOll BeIMuMHbl ((POKYCHOE paccTosHHE
coOuparomieii JUH3bI), OOOCHOBBIBATH BBIOOP cmocob0a H3MEpeHUs
(u3MepuTenbHOro npudopa);

OPOBOAUTH HCCIEJOBAaHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIMYHMH C
UCIOJIb30BAaHUEM MPAMBIX H3MEPEHUH (3aBUCHUMOCTD IIyTH OT BPEMEHHU MTPU
PaBHOYCKOPEHHOM [JIBJKEHHHM 0€3 HayalbHOW CKOpPOCTH, IEpuoja
KOJIeOaHUI MAaTeMaTUYECKOT0 MasiTHUKA OT AJTMHBI HUTH, 3aBUCUMOCTHYTJIa
OTpaXeHMsI CBETA OT yIJla NaJEeHUs U yria NpeJoMJICHUs OT yria NajeHus):
IUIAHUPOBATh HCCJIEJA0BAHUE, CAaMOCTOSITENIBHO COOHMpAaTh



YCTaHOBKY, (UKCHpPOBAaTh pe3yibTaThl  IOJTYYECHHOW 3aBUCHMOCTH
bu3UYecKUX BEIWYUH B BHUAEC TaOMUIl M rpadUKOB, JIeJaTh BHIBOJIbI IO
pe3yabTaTaM UCCIEA0BaHuUS,

MPOBOJUThL KOCBCHHBIC H3MEPEHUS (DU3UUCCKUX BEIUYMH (CpeaHSS
CKOPOCTb U YCKOpPEHHUE TeJla IIPH PABHOYCKOPCHHOM JIBHYKEHUH, YCKOPEHUE
CBOOOTHOTO TaACHMS, JKECTKOCTh TMPYXKHUHBI, KOIP(GUIMECHT TPEHUS
CKOJIBKCHHSI, MEXaHWdeckas paboTa W MOIIMHOCTh, YacTOTa W TIEPHOJ
KOoJIcOaHW MaTeMAaTHYECKOTO W MPYKHWHHOTO MAasSTHUKOB, ONTHYECKAs
CWa COOMpAroIIed JIMH3BI, PaJUOaKTUBHBIA (OH): TUIAHUPOBATH
U3MEpPEHUs, COOUPaTh DSKCIEPHUMCHTAIBHYIO YCTAaHOBKY W BBIMOJIHATH
U3MEpPEHUs, CIIeTys TPEIJI0KCHHONW WHCTPYKIIUHU, BBIYUCIATH 3HAYCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJTYYCHHBIC PE3yIbTaThl C YUYETOM 3aJaHHOM
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MaCHOCTH MPHU paboTe ¢ J1abopaTOPHbIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (PU3NYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IJIAHETapHAasi MOJIeNIb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO f]1pa;

XapaKTepu30BaTh NPUHIMMBl  JEHCTBUS  HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONucaHud (B TOM YHCIE:
CIUJOMETpP, NaTYMKU TIOJIOKEHMsI, PACCTOSHHMS MU YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, Tepuckorn, Qoroamnmapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoauMble (pu3nUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKU U3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJIOTUYECKHUX MPOIECCOB MPHU
pelIeHUH  Yy4eOHO--TIPAKTUYECKUX  3a7ay, ONTUYECKUE CXEMBbI JIIs
MOCTPOCHHS H300paKEHUH B TIJIOCKOM 3€pKajie ¥ COOMPAONIEH JINH3E;
OPUBOIUTHL  MpUMEpHl  (HAXOAUTh  HWH(OpMAIMIO O  MpUMEpPax)
PAKTUYECKOTO HCIONb30BaHUA (U3MUYECKUX 3HAHWM B TOBCETHEBHOMN
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TPU OOpaIieHuu ¢ IpuOopaMu H
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHCHHSI 3JJOPOBbS U COOJIOJICHUS HOPM
AKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpeJie;

OCYIICCTBIISITh TMOUCK HWHPOpManuu  (HU3UIECKOTO  COACpKAHUA B
WNuTepnHete, caMOCTOSTENBHO (HOPMYIUPYS MOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUs JTOCTOBEPHOCTH MOJYICHHOW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOTHUTETHHBIX ICTOYHUKOB;



MCII0JIb30BaTh MPU BHINOJHEHUU YUYEOHBIX 33JJaHUN HAYYHO--IONYJISPHYIO
AUTEpaTypy GU3HUECKOro COAEPKaHUs, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu UMHrepHer, BnaaeTp NpUEMAaMM  KOHCIIEKTHPOBAaHMS  TEKCTA,
npeoOpa3zoBaHusl HH(POPMALIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMAIMK W3 HECKOJIBKUX MCTOYHHKOB (PU3HUECKOr0 COJAEpHKaHUS,
nyOIMYHO MPEACTABIATh PE3YIbTAThl MPOEKTHON WIIM UCCIEI0BATENbCKON
eI TEIIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BAaTh N3YUYECHHBIUTIOHATUWHBIN
anmapar M3y4yaeMoro pasjaena (U3MKM U CONPOBOXKIATH BBICTYIJICHUE
Mpe3eHTaIel ¢ y4€TOM 0COOEHHOCTEN ayIUTOPUICBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoasbubie | IIpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Pazjnen 1. ®u3uka u eé posib B NO3HAHUM OKPY:KAIOLIEro MUpa
bubmmoreka [JOK
1.1 dusnka - HayKa 0O oJie 2
H3HKa - Hayka 6 TpHpodt https://m.edsoo.ru/7f416194
b K
1.2 dusnyeckue BETUYUHEI 2 1 nomorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIA METOJI ITO3HAHHUS 2 1 bubmorexa HOK
' v A https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3nen 2. [lepBoHayajibHble CBeIEeHUSI O CTPOEHHH BelllecTBA
bu6mmoreka [{OK
2.1 Crpoenue Belie 1
TPOCHIE BemecTEa https:/m.edsoo.ru/7f416194
29 JBrykeHre 1 B3auMOISHCTBUE YaCTHI] ) 1 bubmuorexa [JOK
) BellecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nbmmotexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBusKeHHe ¥ B3aHMOAEHCTBHE TeJl
bu6 OK
3.1 MexaHnuueckoe IBMKEHUE 3 nosmorexa L

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




bubmuorexa [JOK
3.2 )41 4 1
HEPIHA, Macea, HIoTHOCTS https://m.eds00.ru/7f416194
bu6moreka [IOK
33 Cuna. B 14 2
e, BHABL CHiL https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBiienne TBEPABIX TeJl, ;KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeIaMU, JXUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
Jlapierne xuaxocth > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOCREpHOE AapaeHie 6 https://m.edsoo.ru/7€416194
44 JlelicTBUE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znesn S. PaGoTa u MOIIHOCTH. DHEpPrus
bu6mmoreka [JOK
51 Pabora  MOMEOCTS 3 ! https://m.edsoo.ru/7£416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iaesioB U TeM undgpoBbie
Ne i/t P Konrpoasubie | IlpakTHyeckue (uubp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TenioBble siBJIeHHSI
1.1 CtpoeHme U CBOMCTBA BEIIeCTBA 7 brbmorexa [OK
' P HI https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CTIIOBBIE MPOECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DiiekTpryecKue M MATHUTHBIE SIBJIEHUSI
DIIEKTPUYECKUE 3apsiibl. 3apSKEHHbIC Tella bubnuoreka [JOK
2.1 . 7 1
U UX B3aUMOJCHCTBHUC https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i 5 20 1 7
OCTOARHBIN SHCKTPHHACCKHHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBJICHUS 6 1 1.5 bubmorexa [OK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IICKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM undgpoBbie
Ne i/t P Konrpoasubie | IlpakTHyeckue (uubp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. Mexanuuyeckue siBJIEHHSI
11 MexaHn4eckoe IBHKEHUE U CITOCOOBI €T0 10 | bu6mmoreka [IOK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue Ten 20 1 3
g https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpPaHEHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUsI U BOJIHBI
bu6mmoreka [IOK
2.1 Me €CKHe €0 7 3
RAFIHACCRHC KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bub6 OK
2.2 MexaHndeckre BOJIHbL. 3BYK 8 1 3 nosmoreka [
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pazjaen 3. DjaekTpoMarHuTHOE 1MoJie H 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIE ABJICHUSA




bubmuorexa [JOK

4.1 2
3AKOHI PACTIPOCTPAHCHH CBETA 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.2
JIMH3BI ¥ OITUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4. P 2
3 azNiokeHue O0eoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazpeny 15
Pasnen 5. KBanroBble siBJieHUsI
bu6moreka [IOK
1 " 4 1
5 CITyCKaHHUE U TIOTJIONIEHNE CBETa aTOMOM hitps://m.edsoo.ru/741ada6
bu6moreka [IOK
2 1
> (CTpoeHe aTOMHOTO spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepibie peakiuh ’ ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [ToBTOpPUTEILHO0-0000 AN MOTYTb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [IOK
) Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
/o

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nKa — HayKa O IPUPOJIE.
SBnenus npupoIbl

dusznueckue ABICHUS

Ouznyeckue BEINIUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TemMieparypbl”

MeTo/1bl HAyYHOTO TO3HAHMSL.
Onucanne GU3NIECKUX SIBICHUH C
HOMOIIBIO MOJETIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUIOTE3bI: JaTBbHOCTD MOJIETA
IapuKa, mymeHHOro
TOPU30HTAIIBHO, TEM OOJIBIIIE, YEM
OoJblIe BBICOTA ITycKa"

Crpoenue BeniectBa. ONbITHI,
JIOKa3bIBAIOLIME JUCKPETHOE
CTPOEHUE BEILLECTBA

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




bubmuorexa [JOK

"[TnoTHOCTH BemiecTna"

8 BIDKCHHE YACTHIL BEICCTBA
A tset https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH MO
9 HaOJIIOIEHUIO TEILIOBOTO
pacIIupEeHHs Ta30B
10 ArperaTHble COCTOSIHUS BEIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTosiHui Boibl. O600IIeHNE IO bubnuoreka [JOK
pazaeny «llepBoHavasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHUS O CTPOEHUH BEIIECTBA»
Mexannueckoe OBMKEHUE.
bu6moreka [IOK
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIIBIKEHHE
bu6mmoreka [{OK
13 Ckopocts. Enuauie: ckopoctu
p 8 H p https://m.edsoo.ru/ff0a079¢
14 Pacuer myty ¥ BpeMeHU OBIDKEHUSI bubmorexa LIOK
yr p https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemecTBa. Pacuer
bubmuorexa [JOK
16 Macchl 1 00beMa Telia o €ro
https://m.edsoo.ru/ff0a0fee
IIOTHOCTH
JlaGopaTtopHas pabota
17 «OnpeneneHue IOTHOCTH TBEPAOTO
Tena»
13 Pemenne 3agau mo reme bubmuoreka [JOK

https://m.edsoo.ru/ff0al23c




Cuna kak XapakTepHUCTUKa

19 B3aumoaeicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas padota «3yuenue
20 3aBUCHUMOCTH PACTSHKCHUS
(medopmarnyiv) Ipy>KUHBI OT
MIPUIIOKEHHON CUIIBD»
21 [[SIBnenue Tsrorenus. Cuna
TSHKECTH
CBs3b MEXKTY CUIION TSKECTH U
N bubmuorexa [JOK
22 Maccoit Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 1o teMe "Cria TSHKecTH
Cuna TsbKecTH Ha WX TUTAHETax.
ADYT bu6mmoreka [IOK
23 PusnuecKue XapakTepuCTUKH
https://m.edsoo.ru/ff0a1502
TJIaHET
bu6mmoreka [IOK
24 Nsmepenue cun. Jlunamomer
p 4 P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec tena. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
CnoxxeHue ABYX CHUIL,
HBYE . . bubmuorexa [JOK
26 HaITpaBJICHHBIX 10 OJTHON MIPSAMOM.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
7 Pemenue 3agau mo reme
"PaBHogeiicTByrOmas cun"
)3 Cuna TpeHus u e€ Buapl. TpeHue B bubnunoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota «3yueHue bubnuorexa LIOK

3aBUCHMOCTHU CUJIBI TPCHU A

https://m.edsoo.ru/ff0alcc8




CKOJIbYKEHUS OT CUJIbI IaBJICHUS U
Xapakrepa COIPHUKACAOIIMUXCS
IIOBEPXHOCTEN»

Pemenue 3agau Ha onpeneneHue

30 N .
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenne 3amgau no temaM: «Bec

31 tenay, «'paduueckoe nzoOpaxeHue bubnuorexa [JOK
ciy, «CUibDy, https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHIDY
KonTpombHas paboTa o remam:

«MexaHn4ecKoe JBHKECHHUEY,

32 «Macca, II0THOCTEY, «Bec Temay,
«I"padudeckoe N300pakeHUE CUI»,
«Cunsr»

1 Jasnenue. CriocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYECHUS JABIICHUSA https://m.edsoo.ru/ff0a20a6
JlaBiaenue raza. 3aBUCUMOCTb

34 aBJICHUS ra3a oT 00béMa Bubmorexa ITOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBiieHus TBEPIBIMU
bubmuorexa [JOK
35 TeIaMU, JKUJIKOCTSIMH M Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akon [Tackans
JlaBlIeHHE B )KUJIKOCTH U Tase,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3agau no teme «/laBnenue bubmuorexa [JOK

B XXUIKOCTH M Ia3c. 3akon ITackamsy

https://m.edsoo.ru/ff0a2826




bubmuorexa [JOK

38 Coo6
OODIAIOIIHECH COCY BT https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc bubnmorexa [IOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
KMAKOCTHBIN HacoC
41 ATmocdepa 3eMu U IPUUYHHBI €€ bubnuoreka [IOK
CYLIECTBOBAHUA https://m.edsoo.ru/ff0a2bSa
4 Bec Bo3nmyxa. ATmocdepHoe bubmuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2bSa
43 N3mepenue atmocdepHOTo bubmuorexa [JOK
nasienus. OneiT Toppuyenau https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HaJl yPOBHEM bubmorexa [OK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepouns. AtmochepHoe bubnuoreka [IOK
45
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amay nmo reme "
AtMmocdepHoe naBieHue"
€HCTBHE JKUJKOCTHU U ra3a Ha
47 A 8 bubmuorexa [JOK
TOTPYICHHOE B HHUX TEIO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGoparopHas paboTa
43 «OnpeneneHue BhITAIKABAOIIEH bubnmuoreka [JOK
CUJIBI, ICVCTBYIOLLEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTb)
49 JIaGopatopHasi paboTa 1o Teme bubnuorexa [IOK

«HccnenoBaHue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




TeJa B BOJE OT 00bEMa
IOrPYKEHHOM B KUJIKOCTh YaCTH
Tea

50

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYHPOBAHUE JIOJKHU H
OTIpeNIeIIeHUE €€
rpy30N0AbEMHOCTH"

52

Pemenne 3amau mo remMam:
«IlimaBanue cynoB.
BosnyxomnaBanuey, «JlaBnenue
TBEPABIX TEN, ) KUAKOCTEN U Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas paboTa mo teme
«JlaBneHue TBEPBIX TEI,
KHUJIKOCTEH U Ta30B»

54

Mexannyeckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTs. EquHuIB MOIITHOCTH

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

56

VYpoxk-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BHUBAEMOM MpH
noabEMe Mo aecTHUIe"

57

[Ipocteie Mexanu3Mbl. Poryar.
PaBHOBeCue cuit Ha peiyare

58

Pbruaru B TexHHKe, OBITY U
npupoje. JlaboparopHas padora

0.5

bubnmuoreka [JOK
https://m.edsoo.ru/ff0a478e




«HccnenoBanue ycinoBuin
PaBHOBCCHA pblYara»

59

Pemenne 3a1au 1o reme «YCI0BUI
paBHOBeCI/Ifl quara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT noneznoro neicTBus
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/ HaknoHHOM
TUTOCKOCTI

0.5

61

Pemenne 3amag mo teme "Pabora,
motrHocTh, KIT/T"

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

62

Mexanundeckast SHEpTHsl.
Kunernueckas u noTeHIMaIbHAas
JHEprus

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

63

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEepruun

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

64

YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAILHOE OTIPEICIICHUE
W3MEHEHUS] KHHETUYECKOU U
MOTEHIMATLHON SHEPTUH MPU
CKaThIBaHUH TeJia M0 HAKIOHHOM
mjaockocTu"

65

KontponbHas paboTa 1mo teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

PezepBHblit ypok. PaboTa ¢
TEKCTaMU 110 TeMe "MeXxaHuuecKkoe
nBmxeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adeeb




PezepHblii ypok. Pabora c

67 " e ] bubmmoreka [IOK
TeIfCTaMH 1o Teme aBJzeH " https://m.edsoo.ru/ff0a4ffe
TBEPJIBIX TEJ, KUIKOCTEN U Ta30B
PesepsHblit ypok. Pabora ¢
68 TekcraMu 1o Teme "Pabora. 1
MorHocTh. DHEeprus"
OBIIEE KOJIMYECTBO HACOB I10 68 12

[TPOTPAMME




8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Beero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHYECKOU | bubnuoreka [IOK
TEOPHUU U UX OIIBITHEIE https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U
. bu6moreka [IOK
3 ra3o00pa3HOro COCTOSHUMN 1
https://m.edsoo.ru/ff0a540e
BeIlleCTBA
OObsicHEHNE CBOMCTB TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOTo
4 COCTOSIHUH BeIlleCTBA Ha OCHOBE 1
MOJIOKEHUW MOJIEKYJISIPHO-
KHMHETUYECKON TEOpUHU
5 Kpucrannmaeckue u amopdHbie | bubnuoreka [IOK
Tejia https://m.edsoo.ru/ff0a5800
6 CmauvBaHuE U KallWJUISIPHOCTb. | bubnuoreka [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0aS530
7 TeroBoe paclIMpeHne U CKATUE 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1

YACTHI]




TCIUIOTA CTOpAHUA

9 Buyrpennss sneprusi. Crioco0bl bubmuoreka LIOK
HM3MEHEHHUs BHYTPEHHEW dHEPIUU https://m.edsoo.ru/ff0a5c60

bu6moreka [IOK

10 Bunae! rerionepenaun

8 pei https://m.edsoo.ru/ff0a6412
VYpoxk-koupepenuus "[Ipakruyeckoe

1 HUCIIOJIb30BAHUE TETIJIOBBIX CBOMCTB bu6moreka [IOK
BEIIECTB U MAaTEpHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

2 KonnuecTBo TemnoTsl. Y AenbHas bubmoreka [IOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHue TeroBoro 6anaHca.

bu6moreka [IOK
13 TennooOMeH u TeTIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiueit BOJbI"

Pacuer konuyecTBa TEIIOTHI,

15 HE0OX0IMMOTO ISl HArPeBaHUSI
Te€Ja U BBIIEISEMOTO UM IIPH
OXJIAXKACHUH
JlaGopaTopHas pabota

16 "Onpenenenue yoeabHOU bubmorexa LIOK

P y " https://m.edsoo.ru/ff0a6bb0
TEIMJIOEMKOCTH BEIIECTBA
17 DHeprus TOIUIUBA. Y IeJbHas bubnmoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenue u oTBEpAEBaHUE

18 KPUCTAIIMYECKHUX TEII. Y AeJIbHAS buGmorexa IIOK
P ) https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS
Jlaboparopuas paboTa
" . bu6mmoreka [IOK
19 Ornpenenenue yAaeIbHOM TETUIOTHI
" https://m.edsoo.ru/ff0a72fe
IUIaBJIEHUS JIbJA
20 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y aensnas termiora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
21 3aBUCUMOCTE TEMIIEPATYPEI bubmorexa LIOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EepHOTO
JTaBJICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas
2 pabota "Onpenenenue bubnuoreka [IOK
OTHOCHUTEIHHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
Bo3yXa"
3 Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3JIyXa
[TpuHIUIBl PabOTHI TETIJIOBBIX
24 nsurareneif. [TapoBas TypOuna.
JIBurarenab BHyTPEHHETO CTOPAHMS
KIIJI TenioBoro gBurarers.
25 TemnoBrle IBUTATEIN U 3aIIATA bubmorexa HOK
a o m https://m.edsoo.ru/ff0a7c7¢c
OKpYXarolen cpeabl
26 3aKOH COXpaHEHUs U MPEBPAILCHUS

OHCPTHUH B TCINIOBBIX ITPOLECCAX




[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TeIoBbIe IBIEHUS.

bubmuorexa [JOK

27
H3MeHeHune arperaTHeIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
" bubnuorexa [JOK
28 TermoBslie saBneHus. 3MeHeHue
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BElIecTBa
79 Dnektpuzarus Ten. [[Ba pona
AIEKTPUIECKUX 3aPSI0B
Ypok-uccienoBanue
30 "DnexTpu3zanus TeI UHIYKIHUEH 1
IIpY CONPUKOCHOBEHUN"
31 B3aumonericTBue 3apsiKEHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
1 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noJis. [IpuHimn cynepno3unuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEH
Hocurenu snekrpuyeckux 3apsaoB.
33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOAHUKHY U AUDIIEKTPUKHU. 3aKOH bubnuoreka [IOK
COXPAHEHUs NEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienne 3aga4 Ha mpuMEHeHUe bubmuoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0
P Y Bubmuoreka IIOK
36 cyiectBoBaHusl. MicTounuku

QJICKTPUYCCKOT'0 TOKA

https://m.edsoo.ru/ff0a95a4




bubmuorexa [JOK

37 EHCTBUSA JIEKTPUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96h2
VYpoxk-uccnenosanue "JleiictBue
38 AIEKTPUYECKOTO TOJIsI Ha 1
MIPOBOJIHUKHU U AUDJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METAJIAX, bubnuotexa [JOK
JKUJKOCTAX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U e€
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHas pabora
" bubmuorexa [JOK
41 N3mepenue u perynnpoBaHue CUITBI 0.5
" https://m.edsoo.ru/ff0a8bd6
TOKa
DIJIEKTPUYECKOE HANIPSKEHHUE.
Bonbtmerp. JlaboparopHas padoTa bubnuoreka [IOK
42 " 0.5
H3mepenne u peryinmpoBaHuie https://m.edsoo.ru/ff0a9%e14
HanpsHKeHus "
ConpoTuBieHre MPOBOJHHKA.
43 VY nenbHOE CONPOTUBIICHUE Bubmorexa ITOK
P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHas pabota
"3aBUCHUMOCTb 3JIEKTPUUYECKOTO
bubmuorexa [JOK
44 CONIPOTHUBIICHHUS IMPOBOJHHUKA OT €T0 1
https://m.edsoo.ru/ff0aa738
JUIMHBI, TJION[AIA MTOTIEPEYHOT0
cedeHus u marepuana”
3aBUCUMOCTD CUJIBI TOKA OT
bubmuoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

ydqacCTKa Lernu

https://m.edsoo.ru/ff0aa44a




JlaboparopHas paboTa
"HccnemoBaHue 3aBUCUMOCTH CHITBI

46 TOKa, UAYLIErO Yepe3 PE3UCTOP, OT bubmorexa [OK
> YT pes p P, https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUSI PE3UCTOPA U
HaIpsDKEHUS Ha pe3ucrope”
47 [TocnenoBarenbHOE U ApATIIEIHHOE
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas padota "l[IpoBepka
43 MIPaBUJIA CIIOKECHUS HANIPSKEHNUN bubnuoreka [JOK
IIPY ITOCIIE0BATEIEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopnas padota "IIpoBepka
49 MpaBuia Jisl CUJIbl TOKA IPU bubmuorexa [JOK
napajieJIbHOM COEIUHEHUHU https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMEHEHUE
bu6mmoreka [JOK
50 3akoHa OMa Jyisl pa3IinyHOTO
https://m.edsoo.ru/ff0aaf8a
COCJIMHEHUS TPOBOJHUKOB
PaboTa 1 MomHOCTh
bu6mmoreka [IOK
51 ANEKTPUYECKOT0 TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
J[xoynsa-Jlenna
JlaGopaTopHas paboTa
52 "Onpenenenre paboThl U MOIITHOCTH bubmmorexa [IOK
pel P " m https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNEeKTPUUYECKUE LIETIH U
53 MOTPEOUTENN IIEKTPUIECKOI bubnuorexa IIOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHHe

https://m.edsoo.ru/ff0ab660




[ToaroToBka K KOHTPOJLHOM paboTe
110 TeMe "DJNEKTPUUYECKUE 3apsi/ibl.

bu6moreka [IOK
54 3apspKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoaeiictBud. IlocTosHHBIN
INEKTPUIECKUH TOK"
KontponsHas pabora no teme
"9
JIEKTPUUYECKUE 3aPSIbI.
bu6moteka [IOK
55 3apspKeHHBIC Tella U X
. . https://m.edsoo.ru/ff0abea8
B3auMoiericTBus. I1oCcTOSHHBIN
AIEKTPUYECKUN TOK"
56 IlocTossHHEIE MAarHUTHI, X
B3aNMO/ICHCTBHE
57 Ypok-uccnenoanue "N3yuenne 1 bubnuoreka [IOK
MOJIeH MOCTOSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOE 1oJyie. MarautHoe 1oJje
bu6mmoreka [JOK
58 3eMIIM 1 ero 3HaueHHe I )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnbiT OpcTega. MarauTHoe 1moJie
bu6mmoreka [IOK
59 ANEKTPUYECKOT0 TOka MarHutHoe
https://m.edsoo.ru/ff0ac1d2
10JI€ KaTyUIKA C TOKOM
[IpumeHeHue 3JIeKTPOMarHuToB B
60 texHuke. JlabopaTtopHas padora 0.5 bubnuoreka [JOK
"N3yueHue qeicTBUSI MarHUTHOTO ) https://m.edsoo.ru/ff0ac74a
10JIs1 HA MPOBOJAHUK C TOKOM"
DIEeKTpOABUTATENb MIOCTOSHHOTO
Toka. Mcronp3oBanue
o bubmuorexa [JOK
61 3EKTPOJIBUTaTENEH B TEXHUUECKUX

YCTPOMCTBAaX M Ha TPAHCIIOPTE.
JIaGoparopHas paboTa

https://m.edsoo.ru/ff0ac86¢




"KoHcTpynpoBaHue U U3y4yeHue
paboThI 3eKkTpoaBurarTess"”

Omnbrter @apages. 3aKoH
62 AJIIEKTPOMArHUTHOW MHYKIUH. 1
[IpaBuiio Jlenna

OnekrporeHeparop. CrocoOsl
MTOJTY4YEHUS NIEKTPUUECKON
63 SHEPTrUH. DIIEKTPOCTAHIIUN Ha 1
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTHUU

[ToaroroBka K KOHTPOJIBHOM paboTe
64 1o TeMe "DIEKTPUYECKUE U 1
MAarHuTHBIE SIBJICHUS"

KonTtponsHas paboTa o Teme

" bubmuorexa [JOK
65 DNEeKTPUYECKUE U MAarHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBubIit ypok. PaGora ¢
" bubmuorexa [JOK
66 TekcTaMu 1o Teme "TernnoBbie 1
" https://m.edsoo.ru/ff0acc5e
SIBJICHUS

Pesepsusiit ypok. PaboTa ¢

" Bbubanorexa LHOK
67 TekcTaMu 110 TeMe "I1oCcTOSIHHBINI 1 1

https://m.edsoo.ru/ff0acdc6

3JIEKTPUYECKU TOK"

PesepsHriit ypok. Pabota ¢
68 TEKCTaMU 110 TeMe "MardauTHele 1
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1IO

I[TPOTPAMME 08 2 145




9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Beero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIILHOCTD 1 bu6moreka [IOK
MEXAaHUYCCKOTO JIBYKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nBrokeHue. CpeliHsisi 1 MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopocT
JlaGopaTtopHas pabota

7 "Onpenenenre yCKOpEHHUs Tella Ipu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM ABUXECHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CcKoCTH"

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM)KEHHE TIO | bubnuorexa [IOK

OKPYKXHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneiinas u yriosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepseiit 3akoH HeroTona. Bexrop bubnuoreka [JOK
CUJIBL https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBnozelicTByrOmas cumna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnuoreka [IOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEeHEHUE bubmuotexa [JOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6e
bu6moreka [IOK
15 C .3 r
118 YHPYrOoCTH. Jakon 1 yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agaq mo teme «Cria
YIPYTOCTH
JlaGopaTtopHnas pabota
17 «On z eJ'II;HI/Ie]zKCCTKOCTI/I Bubamorexa [IOK
e https://m.edsoo.ru/ff0aee28
MPY>KUHBD»
bu6mmoreka [{OK
18 C
HIa Tperi https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuorexa [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "On Ie)z[eJIIe)HI/Ie ioa@@nunema bubmorexa [OK
P " https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agad no teme "3akoHbI Bu6 OK
21 Herorona. Cuna ynpyroctu. Cuna nomrorexa [

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKSCTH U 3aKOH BCCMUPHOTO

bubmuorexa [JOK

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO
p https://m.edsoo.ru/ff0af044
MaJIeHUs
VYpoxk-koupepenuus "JIBkeHne el
23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3anau no teme "Cuna
24 TSHKECTU U 3aKOH BCEMHPHOTO bubnmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTEHUS

)5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.

26 AGCOI0THO TBEPAOE TEIO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BPAILICHUS

27 MowmenT cubl. LlenTp TspkecTn

)3 Pemenne 3agay o reme "MomeHT bubmuorexa [JOK
cuibl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe

29 1o Teme "MexaHHuecKoe JBIKEHHE bubnmorexa LIOK

N " A ) https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KontponsHas pabora no teme
" bubnuoreka [JOK

30 MexaHnndeckoe JBIKEHUE.

. " https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
Nmnynsc tena. IMITynsc CUIIBL.
31 3aKOH COXpaHEHUsl UMITYJIbCA. bubnuoreka [JOK

Yupyroe u Heynpyroe
B3aMMO/ICHCTBHE

https://m.edsoo.ru/ff0b07fa




Pemenue 3agaua mo teme "3akoH

bubmuorexa [JOK

32
COXPAaHEHHUS UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koudepenuus "PeaktuBHoE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6moteka [IOK
34 Mexanndeckas paboTa ¥ MOITHOCTh
P B https://m.edsoo.ru/ff0b0as4
35 PabGoTta cunibl TSDKECTH, CHITBI bu6moreka [IOK
YIPYIrOCTH U CUJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabota
36 «Omnpenenenue pabOTHI CHIIBI TPEHUSI
MIPU PAaBHOMEPHOM JIBIDKCHHUH TeJia
10 TOPU30HTAJIBHOM MOBEPXHOCTH»
37 CBs13b DHEPTUU U pabOTHI.
[TorenumansHas SHEPrUst
18 Kunernueckas sueprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPIUU B
MEXaHUKe
40 JlaboparopHas padota «13ydyeHue bubmuorexa [JOK
3aKOHA COXpPaHEHUs JHEPIUN» https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTEPUCTUKUA https://m.edsoo.ru/ff0b1858
3aryxaromue KojebaHus.
yx bu6muoreka [JOK
42 BoiHyx/1eHHbBIE KOJIeOaHusl.
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTu4ecKuii U Npy>KUHHBIN

MasATHUKH




44

VYpok-uccnenopanue «3aBUCUMOCTb
nepro/ia KojebaHuil 0T KECTKOCTH
IIPY>KUHBL ¥ MAcCHL Ipy3a»

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

45

[IpeBpanienue s3uepruu npu
MEXaHNYECKUX KOJIEeOaHMIX

46

JlabopaTtopHnast pabota
«OmpeneneHue 4acToThl U IIEpUoa
KoJIeOaHU IPYKUHHOTO MasiTHUKa

bu6mmoteka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPHO0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MexaHU4YecKuX BOJH. [IpofosbHbIC 1
TIOTIEPEYHBIC BOTHBI

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

49

Ypok-koHpepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEIIE.
CelicMu4yecKkue BOJTHBI"

50

3Byk. PacnipocTpanenue u
OTpax€HHE 3BYyKa

51

Ypok-uccnenosanue "Habmroaenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI PE30HAHC

53

Ypok-koHpepeHus "YpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBka K KOHTPOJLHOM paboTe

bubmuorexa LIOK
54 110 TeMe "3aKOHbI COXPaHEHHS. httos-//m.ed 1 JH0b25£0
ps://m.edsoo.ru
MexaHn4ecKue KoJIeOaHus ¥ BOJTHBI"
KontponbHas padbora no reme
55 "3aKOHBI COXPAHEHUS.
Mexanuveckue Kojaebanusi 1 BOJIHbI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuotexa [JOK
DNeKTPOMarHUTHbBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
Ypok-konpepennus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenoanue "N3yuenne
N bubnuoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C 1
HOMOIIIbHO MOBHIbHOTO TeneoHa" https://m.edsoo.ru/ff0b2c6¢
Pewrenue 3agau Ha onpeneneHue
60 YacTOTHI U JJIUHBI
3IIEKTPOMArHUTHOW BOJIHBI
DIeKTpOMarHuTHas NpPUpPOa CBETA.
bubnuoreka [JOK
61 Ckopocts cBeta. BonHOBBIE 1
s https://m.edsoo.ru/ffOb31d0
CBOICTBA CBETA
Hctounuku cera. [IpsmonuneitHoe Bu6 10K
nonnorexa
62 pacnpocTpaHeHHe CBeTa. 3aTMEHUs
C b https://m.edsoo.ru/ffOb3658
osHIA U JIyHbI
3aKoH OTpa)Xe€HUs CBETa. 3epKaja.
bubnuoreka [JOK
63 Pemenue 3a1au Ha npuMeHEHNE 1

3dKOHa OTpaKCHUA CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomiienue cBera. 3akoH

bubmuorexa [JOK

o4 IIPEIOMIICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpPAKEHHUE
cBeta. Mcronp3oBaHre NOJTHOTO bu6moreka [IOK
65
BHYTPEHHETO OTPaXXEHUS B https://m.edsoo.ru/ff0b3c5¢c
ONITHYECKUX CBETOBOIAX
JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MIPEJIOMIIEHUS CBETOBOTO JIyda OT
yIJla NaJeHus] Ha TPaHuLEe "BO3AyX-
crexio""
Ypok-koHpepeHIus
"Hcnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JIun3el. OnTHyeckas cuja JIMH3bI hitps://m.edsoo.ru/flOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHui B TMH3aX hitps://m.edsoo.ru/ff0bddda
JlaGopaTtopHas pabota
70 "Onpenenenue GHoOKycHOTO bubnuoreka [IOK
pacCTOSIHUA U ONITUYECKOM CHUJIBI https://m.edsoo.ru/ff0b4206
coOuparorieii TMH3bI"
71 Ypok-koHpepennus "OnTudeckue bubnuoreka [JOK
JIMH30BbIE TPUOOpHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak ontuueckas cucrema. bubmuorexa [JOK

3penue

https://m.edsoo.ru/ff0b4684




Ypok-koupepenmus "ledexTs

73
3penus. Kak coxpanuts 3peHue”
Pa3znosxenue Genoro cBeTa B CEKTP.
OneiTel HetoToHa. Crioxxenne bu6moreka [IOK
74
CIIEKTpaJIbHBIX LIBETOB. Jucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopnast padota "OMBITHI 11O
Pa3IoKEHUI0 OEJIOro CBETa B CIIEKTP
bu6moreka [{OK
75 Y BOCIIPUATHIO IIBETA MPEIMETOB TIPH
https://m.edsoo.ru/ff0cOe2a
WX HaOJIO/IEHUN Yepe3 1BETOBHIC
¢bunbTpe"
Ypok-npaktukym "BosiHOBBIE
76 CBOWCTBA CBETA: IUCTICPCHUS,
uatepdepeHus u audpaxmnus”
77 Omneiter Pesepdopna u mianetapHast bubnuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue u MorjoiieHue cBeTa
. bu6mmoreka [{OK
79 atomoM. KBanThbl. JInneluaTeie
https://m.edsoo.ru/ffOc144c
CHEKTPbI
20 Ypok-npaktukym "Habmonenue bubnuoreka [JOK
CIEKTPOB UCITyCKaHusA" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTB U €€ BUIBI bubmmorexa [IOK
o a1 https://m.edsoo.ru/ff0c1672
20 CrpoeHue aTOMHOTO siIpa. bubnmoreka [JOK

HYKJ'IOHHEUI MOJCIIb

https://m.edsoo.ru/ff0c18ac




23 PagnoakTuBHBIE TPEBpAILICHMUSL. bubmuorexa LIOK
H3oTonsl https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau mo teme: bu6moreka [IOK
"PagnoaxkTuBHBIE IpeBpalleHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuona monmypacnana
Ypok-koH(pepeHus

86 "PpaI[I/IoaKl(“ll)/IBIiII)Ie W3JIYy49CHHS B bubmaorexa [IOK

\ https://m.edsoo.ru/ff0c2126
MIpUPO/JIe, MEAUITUHE, TEXHUKE
SAnepHble peakuun. 3aKOHBI BuGmorexa LOK
87 COXpaHEHUs 3aps10BOTO U
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

28 DHeprus CBSI3U aTOMHBIX SIAEP. bubmuotexa [JOK
CBs13b Macchl M SHEPTUH https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakuuu cunTe3a u nenaeHus siaep. bubmuorexa [JOK
Hctounuku sueprun CoJiHIla U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlefcTBus
PaaoaKTUBHBIX U31y4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJIbHOH padboTe

9 0 TeMe "DIEKTPOMarHuTHOE MOJIE. bubnuorexa LIOK
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBieHUS"

03 KonTtponsHas pabora no Teme

"DIeKTpOMAarHUTHOE MOJIE.




DNEeKTPOMarHUTHBIE BOJIHBI.
KBauroBrie sBineaus"

[ToBTOpenue, oboOIICHNE.

bu6mmoreka [IOK

94 JIaboparopHbIe pabOTHI IO KYypCy
" o " https://m.edsoo.ru/ff0c245a
BsanMmopelictBue e
[ToBTOpenue, 0606menue. Peenue
95 ACYETHBIX U KQUECTBEHHBIX 3a1a4 bubmorexa LOK
p A https://m.edso0.ru/ff0c2572
o Teme "TeroBsie mporecch”
[ToBTOpenue, 0606menue. Pemenue
%6 pacyYeTHBIX U KAUECTBEHHBIX 3a7a4 bubnuoreka [IOK
o teme "KII/ TerioBbix https://m.edsoo.ru/ff0c2a22
nBurareiei”
[ToBTOpenue, o6o6menne. Pemenue
bu6mmoreka [{OK
97 pacyeTHBIX M KaUYEeCTBEHHBIX 3aja4
" " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anmekTpoycTaHOBOK
[ToBTOpEeHME, 060OIIECHNE.
98 JlaGopatopHble pabOTEI IO KYPC bubmmorexa IIOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBEIE SIBJICHUS
[ToBTOpenue, 0600meHne. PaboTa ¢
" bubmuorexa [JOK
99 TEKCTAaMU 110 TeMe "3aKOHBI
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHUKE
[ToBTOpenHue, 06001eHNe. PaboTa ¢
" bubnuoreka [JOK
100 Texctamu 1o Teme "Koiebauus u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o0o6meHue. Padora ¢
P {,H bubnmoreka [JOK
101 TekcTaMu 110 TeMe "CBeTOBEBIE

SIBJIEHUS"

https://m.edsoo.ru/ff0c3044




102

[ToBTOpenue, o6o0menue. Padora ¢
Texkcramu 1o treme "KBaHToBast
sanepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

27




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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