[Ipunosxxenne k OcHOBHON 00pa30BaTENIbHOM
porpamMMe OCHOBHOT'O O0IIero 00pa3oBaHus.
YTBepxkaeHo npukazom nupexkropa MbBOY COILI
Ne 11 c.Cepebpsinka ot 29.08.2025 80//]

PABOYASA ITPOI'PAMMA
YYEBHOI'O IPEJIMETA «®U3UKA»

r.Huxxanii Tarnia



HHOACHUTEJBbHASA 3AIIMCKA

[IporpamMMa mo ¢u3uke Ha YpOBHE OCHOBHOIO OOLIET0 0Opa3oBaHUsl COCTaBJIE€HAa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMH K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBaTenbHON Tporpammbel, TmpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
(denepanpHOl paboyeil mporpamMmbl BocmuTaHuss W KoOHIENuu mpenogaBaHus y4eOHOTO
npeameTa «Puzukay.
Copepxanue  nporpammsl 1o ¢u3uke  HampaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHU3alvi0 H3ydyeHUs (QU3MKH Ha
NesITEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO Kk MmIaHUPYEeMBIM JUYHOCTHBIM H
MeTanpeMeTHBIM  pe3yjibraTaM  OOyueHHMs, a  TakXKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHMUs.
[Iporpamma no ¢u3MKe ycTaHABIMBACT paclpelelieHne yueOHOro mMarepuaia Mo rojam
oOydyeHust (1o Kiaccam), TMpemyiaraeT MPUMEPHYIO TIOCIEA0BATEIPHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUs MPEAMETHOIO COJEp)KaHUA U y4ETE BO3PACTHBIX
0COOCHHOCTEH 00YUJarOIINXCS.
[Iporpamma o ¢usuke pazpaboTana ¢ 1EIbI0 OKa3aHUA METOJUYECKON MOMOIIN YUUTEIIO
B CO3JIaHMH paboUeii MPOorpaMMBbI TI0 YUeOHOMY MPEIMETY.
dusnKa ABIAETCS CUCTEMOOOPA3yIOLIUM JJIsl €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUecKHe 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SIBICHUMN, U3y4aeMbIX XHUMHEH,
Ouosoruelt, actpoHoMueil 1 ¢pu3nveckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, NPeAOoCTaBiseT HauOoyiee sCHbIe OO0pa3lbl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0CO0a MOyYSHHUsI JOCTOBEPHBIX 3HAHUH O MUPE.
Opna W3 raBHBIX 3a7a4 (PU3MUECKOro 0Opa3oBaHMsI B CTPYKType 00Iiero odpazoBaHUs
COCTOUT B (OPMHPOBAHUU ECTECTBEHHO-HAYYHOW T'PaMOTHOCTH M HMHTEpeca K HayKe Y
00yJaroImuxcsl.
WN3yuenne ¢usuku Ha 0a30BOM YpOBHE IMPEANONAraeT OBJAJACHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:
® HAay4YHO OOBSICHSATH SBJICHUS,
e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEJOBAHUS;
® MHTEPNPETUPOBATh JAaHHbIE W HCIOJIb30BaThb HAYUYHBIE JOKA3aTENbCTBA IS
MOJTy4EHUs BBIBOJIOB.
Henmn w3yueHust GU3UKKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OIpPEICNCHBI B
Konnenuuu npenogaBanust yue6Horo npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUSAX
Poccuiickoit ®enepanuy, peanusyrolIMX OCHOBHBIE O00II€00pa30BaTeIbHbIE TPOrPaMMBI,
yTBepkaAEHHON pemenneM Komnernn MunncrepctBa npocsemienus Poccuniickoit @enepannn
(mpotokoin ot 3 nexadbps 2019 r. Ne [IK-4BH).
Heaun uzyvyenusi pu3uKu:
e npuoOpeTeHHe HHTEepeca W CTpPeMJICHUS OOydJaloluXcsi K HaydYHOMY H3y4YEHUIO
NPUPOIBI, Pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

e Dpa3BUTHE TMPEJACTABIEHUH O HayyHOM MeTOoJe TO3HaHus U (HopMUpOBaHHE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;

e (QopmupoBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK Pe3yibTaTa U3YYEHHUsS OCHOB CTPOCHHS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHUE NPEICTABICHUNA O POk (PU3UKU IJI1 Pa3BUTUSA JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUl;

e Dpa3BUTHE MPEICTABICHUA O BO3MOXHBIX cepax Oynymell npodeccnoHaIbHOMI
NeATEeIIbHOCTH, CBSI3aHHOM ¢ (DM3UKOM, IMOJITOTOBKA K JadbHEHIIIEMY O0YUCHHUIO B 3TOM
HalpaBJICHUH.



JlocTkeHre BSTuUX Lened mnporpaMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro

o0pa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:

e puoOpeTeHHe 3HAHUM O JHUCKPETHOM CTPOCHHUM BEIECTBA, O MEXaHWYECKHUX,
TEIUIOBBIX, JIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e TMpuoOpeTeHHEe YMEHUH OMUCHIBATH U  OOBIACHITH (U3MUYECKHUE SIBICHHUS C
HCIIOJIb30BaHUEM TIOJTyYCHHBIX 3HAHMUIA;

® OCBOCHHE METO/OB pEIICHUS MNPOCTEUIINX PACYETHRIX 3a1a4 C HCIOJB30BaHHEM
(bu3HYECKUX MOJIeNIel, TBOPUECKUX U MPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUW HAOMIOJaTh MNPUPOAHBIE SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTANBHBIC HCCIEIOBAHUS C HCIIOJIB30BaHUEM
M3MEPUTENIbHBIX TPUOOPOB;

e OCBOeHHE TPUEMOB paboOThl ¢ WHPOpManueill (U3NIECKOTO COICPKAHUS, BKITIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3MKM, aHalu3 M KPUTHUECKOE
OIICHMBaHHE WH(OPMAIINH;

® 3HAKOMCTBO cO cdepamu nMpohecCHOHATBLHON NeATeTbHOCTH, CBI3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha TIOCTIKEHUSAX PU3NIECKON HAYKH.

Ha u3ydyenue ¢usuxu (6a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS

orBoauTcs 204 daca: B 7 kiacce — 68 gacoB (2 daca B Helen0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIETIO), B 9 KJ1acce — 68 yaca (2 qaca B HEJIEITIO).

[Ipenmnaraemslii B mporpamme mo Gpu3uke rnepedeHs J1adbopaTopHbIX paboT U OMBITOB HOCUT
PEKOMEHATENbHBIA XapaKTep, YYUTENb JelaeT BbIOOp MpoBeneHUs 1abopaTOpHBIX PabOT U
OTIBITOB C Y4ETOM MHIUBUIYaIBHBIX OCOOCHHOCTEH 00Y4aroUXCs, CIIUCKA YKCIEPUMEHTAIbHBIX
3aJJaHHi, IpeIaraeMbIX B paMKaxX OCHOBHOT'O I'OCYJapCTBEHHOTO 3K3aMeHa 1O (hU3HKE.



COJEP)KAHUE OBYYEHMUA

7 KJIIACC

Pazgen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAIOLIEro MUpPA.

®dusnka — Hayka o npupoje. SApneHus npupoasl. Guzndeckue sBIEHUS: MEXaHUYECKUE,
TETUTOBBIE, AIIEKTPHUUECKUE, MATHUTHBIE, CBETOBEIC, 3BYKOBBIE.

Ouznyeckue BeNWYHHBL. V3mepenue ¢uznueckux BenuuuH. Dusznyueckue MNPUOOPHL
[Torpemnocts n3mepenuil. MexxayHapoaHasi CUCTEMA EAMHHLL

Kak ¢usuka u apyrue ecrecTBeHHbIE HAayKM M3ydaloT Npuponay. EcTecTBeHHO-HayuHBIN
METOJ] TIO3HaHWs: HAOJIOACHWE, IOCTAHOBKA HAYYHOTO BOMPOCA, BBIABIKCHHE THIIOTE3,
SKCHEPUMEHT M0 MPOBEpKE THIOTE3, OOBsICHEHHWE HaOiogaeMoro spieHus. OnucaHue
(bUBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JEKTPUIECKHE, MATHUTHBIC, CBETOBEIC SIBIICHHSI.

2. Owusznueckue NpuOOPHI U MpoIeypa MPSMBIX U3MEPEHHI aHaJIOrOBBIM U ITU(PPOBBIM

nprdopoM.

Jlabopamopnuie pabomul u onvimol.

OmnpeneneHne IEHBI JeISHIUS IIKATBI H3MEPUTEIHLHOTO TIpruoopa.

N3mepeHue paccTosHuUiA.

H3mepenne 00bEMa KUIKOCTH U TBEPOTO Tea.

OmnpeneneHne pa3MepoB MaJbIX TeJl.

N3mepenue temmepaTypbl MpH MOMOIIM S>KUAKOCTHOTO TEPMOMETpa M JaTyHKa
TeMIIEPaTYPHbI.

[lpoBeneHne wuccienoBaHUs MO TMPOBEPKE THIOTE3BI: NAJbHOCTH MOJETA MIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. IlepBoHayaibHbIe CBeJeHUsI 0 CTPOCHHMH BellecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJIEKYNBI, HUX pa3Mmepbl. OMBITHI, 10Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBmwkenne yactuil BemiecTBa. CBA3b CKOPOCTH JIBUKEHUS YacTUI[ C TEMIIEPaTypOil.
BpoynoBckoe nBwxkenue, nuddysus. BiaummoneiicTBHe YacTHIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI ~ BEILECTBA: CTPOCHHE TIa30B, SKUAKOCTEH U TBEPIBIX
(kpucTaIIMYeCcKUX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHI
BOJIBI.

Jemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO JIBH)KEHHS.

2. HaOmonenue muddysum.

3. Habmonenue siBneHwiA, OOBSICHSIIONINXCS NPUTHKEHUEM W OTTAIKWBAaHUEM YaCTHIL

BEILIECTBA.

Jlabopamopnsie pabomot u onvinol.

1. Oruenka auameTpa aToMa METOAOM PSAIOB (C UCTIOIB30BaHUEM (oTorpaduii).

2. ObITHI 10 HAOTIOEHUIO TEIIOBOT'O PACIIIMPECHHUS T'a30B.

3. OnbIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHHUS.

Pasnen 3. /IBu:keHMe U B3aUMO/IeiicTBHE Tel.

Mexanuueckoe ABWKeHHE. PaBHOMepHOe W HepaBHOMEpHOe JBMKeHHe. CKOpOCTb.
Cpeansist CKOpOCTh IPU HEPABHOMEPHOM JIBUKEHHUH. Pacy€T myTH U BpeMEHU JABHKEHHUS.
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SBnenune wmHepuuu. 3aKOH HMHepuUuU. B3anmopeiicTBue Ten Kak MpPUYMHA H3MEHEHUs
CKOPOCTH JBWXKEHHMsS Tel. Macca kak Mepa MHepTHOCTH Tena. [lnotHocTh BemiectBa. CBS3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYIT B €UHUIIE 00bEMa BEILIECTBA.

Cuna kak XapakTepucTHKa B3aumonedcTBus Tei. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JMHAMOMETpa. fIBieHHE TArOTeHUs M cuia TsokecTH. Cuia
TSOKECTH Ha Jpyrux IaHetax. Bec tema. HeBecomocTs. CiiojkeHne Cwil, HallpaBJICHHBIX IIO
onHOI npsimoil. PaBHozeicTBytomas cwit. Cuna TpeHus. TpeHHue CKONbKEHUSI U TPEHUE MOKOS.
TpeHne B npupoJie U TEXHUKE.

Jemoncmpayuu.

HaburoieHne MexaHn4eckoro JBUKEHHUs Tela.
N3mepenue ckopocTu NpsSMOJIMHEWHOTO JIBUKEHUS.
Habntoienue siBjeHMs] HHEPIHHL.
Hab6utoieHne n3mMeHeHus: CKOpoCTH MpY B3aUMO/IEUCTBUY TEL.
CpaBHeHME Macc MO B3aUMOJICUCTBUIO TEJL.
CrnosxeHue cuj, HallpaBJIEHHBIX 10 OJTHOM MPSIMOM.
./Iaﬁopamopnbte padomot u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (IIapHKa B KUAKOCTHU, MOJEIH
INEKTPUYECKOTO aBTOMOOUIIS U TaK Jaiee).
2. OmnpezeneHue CpeaHE CKOPOCTH CKOJBXEHHs OpycKa WM IIapuKa 10 HAKIOHHOM
IUIOCKOCTH.
Ornpezenenue MmI0THOCTH TBEPAOTO Tea.
OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTskeHus (nedopmanuu) NpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tena U
XapakTepa CONpPUKACAOLIUXCs IOBEPXHOCTEM.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ;KMIKOCTE 1 ra3os.

JHasnenue. CiocoObl yMEHbBIIICHUS U yBeJIWYeHHs 1aBieHus. Jlapnenue raza. 3aBUCUMOCTh
JaBJeHMs ra3a oT 00béMa, Temmeparypsl. [lepenaua naBieHus TBEpABIMU TeJIaMU, KHUIKOCTIMU
u razamu. 3akoH llackansa. [THeBMatnueckue mMamuHbl. 3aBUCHMOCTb JABJIEHUS KUJIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmaroumuecst cocyabl.  ['muapaBinnueckue
MEXaHU3MBIL.

Atmocdepa 3emnn u atMocepHoe naBieHue. [IpUYMHBI CyIIeCTBOBaHUS BO3AYIIHOM
obonoukn 3emmu. OnbiTt Toppuyennu. M3mepenue armochepHOro AaBiieHHS. 3aBUCHMOCTD
aTMOC(EpHOr0 JaBJCHHS OT BBICOTHI Haa ypoBHeM Mops. [lpubopsl s W3MepeHus
aTMOC(EpHOTro AaBICHHUS.

JleicTBHE KUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BriTamkuparomias (apXxumenoBa)
cuina. 3akoH Apxumena. [InaBanue ten. Bo3nyxoruasanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYpBhl.

[lepenava naBiIeHUs )KUAKOCTBIO M Fa30M.

Coob1maromnyecs: Cocyapl.

I'mppasimueckwuii npecc.

[posiBnenue neiicTBUs aTMOC(EPHOTO AaBICHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00bEMa TOTPYKEHHON UYACTH Teila W
IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOW KUIAKOCTH.

VYcnoBue miaBaHMsl Te: IUIABAHME WM IOTPY)KEHHE TEJI B 3aBUCUMOCTU OT
COOTHOIIEHUS TUIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopnsie pabomot u onvimot.
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1. HccnenoBanue 3aBUCHUMOCTH Beca Tejia B BOJIE OT 00bEMA MOTPYKEHHON B KUIAKOCTh
YacTH TeNa.

2. OrmpeneneHue BBITATKABAIOIICH CWIBI, JEHCTBYIOIIEH HA TEJIO, IMOTPYKEHHOE B
KHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOLICH CHIIBI, JACHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT MacChl TeJIA.

4. OrbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOLICH CHUJIbI, IEUCTBYIOICH Ha
TEJIO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTh YaCTH Te€jla U OT IUIOTHOCTHU
KHUJKOCTH.

5. KonctpynpoBanue apeomMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpejaeseHue eé
IPy30H0AbEMHOCTH.

Pa3jnen 5. PaGora u MongHocTh. JHEpPrusi.

Mexanunueckas pabota. MOIITHOCTb.

[IpocTele MexaHU3MBI: pblyar, OJOK, HakJIOHHas IIOCKocTh. [IpaBmiio paBHOBecHs
poiyara. IlpumeHeHne mpaBwiia paBHOBECHs pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHUKH.
KII mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas »Heprus. KuHermdeckas M mnoreHuuanbHas »Heprus. IIpespamienue
OJIHOTO BU/Ia MEXAaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUS SHEPTHH B MEXAHHUKE.

Jemoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenne pabOThl CUIbI TPEHHUS IIPU PABHOMEPHOM JBIJKEHUM Tela IO

TOPU30HTAJILHON MOBEPXHOCTH.

2. HccnenoBanue ycaoBUN paBHOBECHS pblyara.

3. Hzmepenne KIIJI HaKIIOHHOM TIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPruu.

8 KJIACC

Pa3nea 6. TenJioBble siBJICHHSA.

OCHOBHBIE NIOJIOKEHUSI MOJIEKYJIIPHO--KHHETUYECKOW TEOpUN CTPOeHus BelecTBa. Macca
U pasMepbl aTOMOB M MoJeKyl. OIbITbl, TOATBEPKAAIOLINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.

Mogenu TBEPIOTO, JKUAKOTO U ra3000pa3HOro COCTOSHUM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. O0BICHEHHE CBOMCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE TOJIOKCHHI
MOJIEKYJISIPHO--KMHETUYECKOM Teopuu. CMauuMBaHWME M KalWUIApHBIE siBIeHUs. TerioBoe
paclIupeHue U CHKATHE.

Temneparypa. CBA3p TemmIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JABM)KEHHS YacCTHIL.
Buytpennsis  sueprus. CrocoObl HW3MEHEHHS BHYTPEHHEH OSHEpPruu: Teruionepeaaya u
coBepieHue padoThl. Buabl Teruionepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TYUCHHUE.

KonnuectBo TemnoTel. YienbHas TEIIOEMKOCTh BEIIECTBA. Te€MI000MEH U TEIIOBOE
paBHOBecue. YpaBHEHHE TeIUloBoro OanaHca. [lnaBneHue u OTBepleBaHHE KPUCTAIUIMYECKHX
BelIeCTB. YjaenpHas Temora IuiaineHus. [lapooOpa3zoBanue u KoHaeHcauus. Mcmapenwue.
Kumnenne. YnaenbHas TeroTa mnapooOpa3oBaHHA. 3aBUCHUMOCTh TEMIIEPATyphl KUIECHHUS OT
aTMoc(epHOro aBICHUS.

Bnaxxnocts Bo3yXa.

DHeprus TOIIMBA. Y IebHAasl TEII0Ta CrOPaHUsL.

[punmuner pabotel TermoBbix aBurareneid KIIJ TterutoBoro nBurartens. TermsoBbie
JIBUTATEJIH U 3aIUTA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U PEBPAILECHUS YHEPTHH B TEIUIOBBIX IPOLIECCcax.

Jemoncmpayuu.



Ha6mronenne 6poyHOBCKOTO IBHKEHUSI.

Ha6monenue nuddys3un.

HabGuroieHne sSBJICHMI CMaYMBaHUS U KAIMIUISIPHBIX SBICHUH.

Hab6utoieHre TemnoBoro paciupeHus Tell.

N3MmeHeHne naBiieHUs Ta3a MIPH U3MEHEHUN 00bhEMa U HAarPEBaHUU WITH OXJIKICHUU.
[IpaBuna u3MepeHus TeMIEpaTypsl.

Buasl remmonepenayn.

OxJaxieHrue Ipu COBEPIIEHUH PadOoThI.

HarpeBanue npu coBepiiieHuu pab0OThl BHEIIIHUMH CHIIAMH.

0. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

1. HaGmonenue KuneHwus.

12. HaGmroieHre MOCTOSTHCTBA TEMIIEPATYPHI ITPH TUIABJICHHUH.

13. Mojiei TENI0BBIX IBUTATEIEH.

Jlabopamopnuie pabomul u onvimol.

OnbITB IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYIISIPHOTO MPUTSHKCHUS.

OnbITHI IO BRIPAIMBAHUIO KPUCTAIIJIOB IOBAPEHHOMW COJIA WM caxapa.

OnbIThl IO HAOJIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEIL.
Onpenernenue AaBlIeHNUs BO3yXa B OasIOHE IITPUILIA.

OMBITB, NEMOHCTPUPYIOIIME 3aBUCHUMOCTH JAaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka rUMOTE3Bl JMHEMHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA SKHIKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMIIEpaTyphl.

7. HabGnronenue n3MEeHEHWs BHYTPEHHEH SHEPTUHU TeJia B Pe3yabTaTe TEIUIONepe1adu 1
paboTHI BHEIITHUX CHIL.

HccnenoBanue sBieHus TEIIOO0OMEHA MPH CMEITMBAHUH XOJIOHOU U TOpsueit BOBL.

9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW NpU TEIIOOOMEHE ¢

HArpeThiM METAJUTMUYECKUM IHJIMHIPOM.

10. OmpeneneHue yneabHON TETNIOEMKOCTH BEILIECTBA.

11. VccnemoBanue mpoiiecca UCIapeHuUs.

12. OnpeneneHue OTHOCUTENIBHOM BIQXKHOCTH BO3/yXa.

13. OnpeneneHue yaenbHON TETUIOTH IUIABICHUS JIbIA.

Pa3nen 7. DjekTpuyecKue  MATHUTHBIE SIBJIECHUS.

Onexktpusanusa Tel. J[Ba pojia AIEKTpUUECKUX 3apsa/ioB. B3anmonaeincTBHue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJICUCTBHS 3apsSKEHHBIX TEJI OT BEJIWYUHBI
3apsA0B U PACCTOSHUS MEXKIY TEIaMH).

DnekTpuyeckoe noisie. Hanpspk€HHOCTD anekTpudeckoro mnofist. [lpuHnun cynepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsiioB. DIeMEHTapHBIA 3iekTpuueckuit 3apsa. CtpoeHwue
atoma. [I[poBOIHUMKY U ANAIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. VCTOUHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B JKUJIKOCTSX U Ta3ax.

Onektpuueckass 1enb. Cunma Toka. OiekTpuueckoe HampsokeHue. ComnpoTHUBICHUE
MPOBOJHUKA. YJIEIbHOE CONPOTHUBJIEHHWE BemecTBa. 3akoH OMa sl ydacTKa IEMH.
[locnenoBarenbHOE U MapalIEIbHOE COEAMHEHUE TPOBOTHUKOB.

PaGota 1 MoIIHOCTD 3MEKTpHUUEcKOro Toka. 3akoH Jxoyns—JIeHna. DiekTpuuyeckue 1nenu
Y IOTpeOUTEIH dIEKTPHUECKOM SHeprun B ObITYy. KOpoTKOE 3aMBbIKaHHE.

ITocrosiHHble MarHuThl. B3auMopjelcTBUE MOCTOSHHBIX MAarHUTOB. MarmuTHOE ToJIe.
MarnuTtHOe nojie 3eMJIM U €T0 3HaYeHUe AJIs KU3HU Ha 3emiie. OnbIT DpcTena. MarHutHoe nosie
3JIEKTPUYECKOrO TOKa. [[puMeHeHne 3IeKTpOMarHuToB B TEXHUKE. J[efICTBUE MAarHUTHOTO MOJIS
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Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTelb IOCTOSHHOIO ToKa. Vcronb3oBaHue
JJIEKTPOABUraTeIed B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue 3ieKTpoMarHuTHOM  uHAyKuuu. [IpaBuno  Jlenna.
OnexktporeHepatop. CrnocoObl MONYyYEHUS AIEKTPUYECKOM SHEpPruu. IJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX YHEPTUU.

emoncmpayuu.

DJeKTpu3anus Tell.

JIBa ponia »JIeKTpUYECKUX 3aps0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEl.

YCeTpoUCTBO 1 AEHCTBHE MIEKTPOCKOIA.

DnekTpocTaTuiecKast HHAYKLHS.

3aKOH COXPaHEHHUS MIEKTPUUECKUX 3aps/IO0B.

[TpoBOAHMKY U JUIIEKTPUKH.

MonenupoBaHu€E CUIOBBIX JTMHUNA 3JIEKTPUUECKOTO MOJISL.

VICTOYHUKHN TOCTOSTHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOT O TOKA.

0. DeKTpUYeCcKui TOK B KUIKOCTH.

1. T"a30BHIit pa3psia.

12. 3mepeHnue cuiibl TOKa aMIepMETPOM.

13. i3mepeHnue IeKTPHUECKOT0 HATPSKEHUST BOJIETMETPOM.

14. PeocTat 1 Mara3uH CONpOTUBJICHUH.

15. B3anMoaeiicTBrE OCTOSHHBIX MATHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeIeHUs TOTIOCOB MarHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

18. OmeiT Dpcrena.

19. MarauTHOE 1MoJie ToKa. DJIeKTPOMarHuT.

20. /IeficTBME MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.

21. DnexTpoaBUTATEh TOCTOSTHHOTO TOKA.

22. VccnenoBaHue sIBICHUS IEKTPOMATHUTHONW MHTYKITHH.

23. OmnbrTel Dapajes.

24. 3aBUCUMOCTb HaMpPaBIEHUS MHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHUS.

25. DnexTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamophuie pabomul u onvimol.

OnbIThI 110 HAOIIOICHUIO IEKTPU3ALMH TET UHAYKIMEN U IPU COPUKOCHOBEHUH.

HccnenoBanue neicTBUS SIEKTPUUECKOTO MO HA TPOBOJAHUKH U AUIICKTPUKH.

CoOopka u mpoBepKa padOTHI JIEKTPUUECKOMN IEIMH MTOCTOSTHHOTO TOKA.

W3Mmepenue u peryampoBaHue CUIIbI TOKA.

H3mepeHue 1 peryaupoBaHue HaIlpsHKEHUs.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UJIYILIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS

pe3ucTopa u HanpsKEHHs] Ha PE3UCTOPE.

7. OnbITBl,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOTO  CONPOTUBIICHHSA
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIU MONIEPEYHOr0 CEYSHHsI U MaTepHara.

8. IIpoBepka mpaBuia CIOXKECHHUS HANPSDKEHUH TPU TOCIIEAOBATEIIEHOM COCAMHEHUH
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia i CHIIbI TOKA P MapajuIeIbHOM COEIMHEHHH PE3UCTOPOB.

10. Ompenenenue paboOThI SMEKTPUUIECKOTO TOKA, UAYIIETO Yepe3 pe3UucTop.

11. OnpeneneHue MOIIHOCTH AIEKTPUYECKOTO TOKA, BBIAEIIIEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JTaMIOYKy, OT HAMpsIKEHUS
Ha HEu.

13. Onpenenenue KI1J] HarpeBaTens.

14. UccnenoBanue MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.

RBowoo N ~wWNE
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15. 3yyeHue MarHUTHOTO TOJSi TMOCTOSIHHBIX MAarHUTOB IpPHU HX OOBEIUHEHUH U
pas3eiIeHun.

16. MccnenoBanue AEUCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI B3aUMOACHCTBUS KaTYILKHU C TOKOM U
MarsHuTa OT CHJIbI TOKA W HaIllpaBJICHUs TOKA B KaTYyIIKE.

18. U3yuenue aeiicTBHUSI MAarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

19. KonctpyrnpoBanue u u3ydeHue paboThl IEKTPOIBUTATEIS.

20. U3mepenue KIIJ[ snexTpoaBUrareIbHON YCTAHOBKHU.

21. OnBITH 1O WCCICIOBAHMIO SIBJICHUS DJICKTPOMATHUTHOW WHIYKIMH: MCCIIEIOBAaHHUE
M3MEHEHUH 3HAaYEHMsI U HAalIPaBJIEHUS MHAYKLIMOHHOIO TOKa.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJIeHHUsI.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBI)KEHUs. PaBHOMEpHOe TpsIMOJMHEHOEe ABWKEeHHE. HepaBHOMEpHOE
npsiMoJuHEHOe ABMkeHHe. CpenHssi U MIHOBEHHas CKOPOCTh Tejla NpU HEPaBHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHOyckopeHHOE TIpsIMOJIMHEHOE nBrkeHHe. CBoOogHOE maneHne. OnbIThI
lamanes.

PaBHOMepHOE nBMKEHHE MO OKpyXHOCTH. [lepuox u yacrora obpauienus. Jluneiinas u
yI0Basi CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH Herotona. Bropoi 3axkoH Herorona. Tperuii 3axon Herorona. IIpuniun
CYNEPIIO3ULINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUs: CWiia TPEHHs CKOJBXEHUS, CHJIa TPEHUS
MOKOs1, APYTHE BUABI TPEHHUS.

Cuna TAXKECTM U 3aKOH BCEMHUPHOI'O TITOTEHHUS. YCKOpEHHE CBOOOIHOrO MaJCHMS.
JBrxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass cKopocTb. HeecomocTh
MIEPErpy3KHu.

PaBHOBecue MaTepuaibHON TOukd. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynesc Tena. U3menenue umnynbca. IMmynbC cuiibl. 3aKOH COXpaHEHUS MMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanuueckass pabota U MoOIIHOCTh. PabGora cui TskecTH, ynpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHIManbHas 3HepPrus Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas 3Heprus ckatou npyxuHbl. Kunernueckas sHeprus. Teopema 0 KWHETHUECKOU
SHEpPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

emoncmpayuu.

1. HaOGumroneHne MeXaHU4YeCKOro JIBUKEHHS TeJa OTHOCUTENIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTeH M TPAaEeKTOPUI JBMXKEHHUS OJHOTO W TOTO K€ Teja OTHOCHUTEIIHHO
Pa3HBIX TEJI OTCYETA.

H3mepenne CKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO JBUKCHHUS.

HccenenoBanue npu3HakoB PAaBHOYCKOPEHHOIO ABUKECHHS.

HaGntonenue nBrXeHHUs Teja Mo OKPYKHOCTH.

Ha6mronenne MexaHn4eCcKUX SIBIICHUN, TPOUCXO/ISIINX B cUCcTeMe OTcuéra « Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIFHO KaOMHETa (PU3UKH.
3aBUCUMOCTbh YCKOPEHHUSI TeJla OT MacChl TeJla U JEUCTBYIOIIEN HAa HETO CHJIBI.
HaGmtonenue paBeHCTBa CHII IPH B3aUMOJICHCTBUH TE.

H3meneHne Beca Tena nIpu yCKOPEHHOM JBUKECHUH.

10 [lepenaua ummynbca npy B3aUMOIEHCTBUU TEN.

11. TIpeoOpa3oBaHust IHEPTUU TIPH B3aUMOICHCTBUH TEJ.
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12. CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. Coxpanenue umiynbca npu abCOoNMIOTHO YIIPYroM B3auMOJICHCTBUU.

14. HaGnroieHue peakTUBHOTO JBIKCHUSI.

15. CoxpaHneHne MexaHUYECKON YHEPTUU TIPU CBOOOTHOM TIa/ICHUU.

16. CoxpaHeHne MEXaHUIECKOW YHEPTUH MIPH ABMKCHUU Tella O] ICHCTBUEM MPYKIHBI.

Jlabopamopnsie pabomot u onvinol.

1. KoncTpynpoBaHue TpakTa JJisi pa3rOHa M JAIBHEHIIEr0 PaBHOMEPHOIO IBIIKEHHUS
[IapUKa WK TEJICHKKH.

2. OrmpeneneHue CpeaHEH CKOPOCTH CKONBXKEHHUS Opycka WM JABMKCHUS IIapuUKa IO
HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsS Tela TMPH PaBHOYCKOPEHHOM [IBIKEHUHM IO HAKIOHHOM
IUIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH IIPHU PaBHOYCKOPEHHOM JIBIXKEHUH 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €COTU TPHU PABHOYCKOPEHHOM JBW)KEHHHM O€3 HayalbHOMN
CKOPOCTH TIyTH OTHOCSTCS KaK psJ HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

6. HccnemoBaHWe 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CHJIBI HOPMAJIBHOTO

JTABIICHUSL.

Onpenenenre KodpUITUESHTA TPSHUSI CKOJTBKCHUSI.

OnpeneneHne KECTKOCTU MPY>KUHBL

9. Ompenenenne pabOTHl CHIIBI TPEHHsS TPU PABHOMEPHOM JIBUKEHHUH Tella TI0

TOPH30HTAIEHOW TOBEPXHOCTH.
10. Ompenenenue pabOTHl CHIIBI YIPYrOCTH TpU TOABEME Tpy3a C HCHOJIB30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11. M3yudeHue 3aKkOoHA COXpaHEHUSI SHEPTHUH.

Pa3gen 9. Mexannuyeckue KoJaeGaHusi U BOJTHBI.

KonebarenbHoe aBmxenue. OCHOBHbIE XapaKTEpPUCTUKU KoJjeOaHUN: MEepuoj, 4acToTa,
amMuMtyna. MaTemMaTuueckuid W TPYXKUHHBIA MaaTHUKH. [IpeBpailieHue d>HEpruM mpu
KoJ1e0aTeILHOM IBHKEHHH.

3aryxaromue konebanus. BeiHykeHHbIe KoneOaHus. Pezonanc. MexaHU4eCKHe BOJHBIL.
CBoiicTBa MEXaHUYECKUX BOJIH. [IpOI0JIbHBIC U TIONIEPEYHbIC BOJHEL. J[JTMHA BOJHBI U CKOPOCTH
e€ pacripocTpaneHus. MexaHn4ecKue BOJTHBI B TBEPIOM TeJle, CEHCMUYECKUE BOIHBIL.

3ByK. ['poMKOCTh 3ByKa 1 BbicoTa TOHa. OTpakeHue 3Byka. MHppa3Byk U ynbTpa3ByK.

Jlemoncmpayuu.

Habmronenne xoneOaHuii Te Moa AEMCTBUEM CHIIBI TSXKECTH U CHITBI YIIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH M HA TIPY>KUHE.

Habmronenne BBIHYXIEHHBIX KOJICOaHNUN M pe30HAHCA.

PacrnipocTpaneHne mpo0IbHBIX U MOMIEPEYHBIX BOJIH (HA MOJAEIH).

Habmntonenne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YaCTOTEHI.

AKYCTHYECKHI pe30HaHC.

Jlaéopamopnbze pabomul u onvimol.

1. OmpeneneHue 4acTOTHI U NEPHOJA KOJEOAHUN MATEMAaTUYECKOTO MAasSTHUKA.

2. OmnpezeneHne 4YacTOTHI ¥ TIEPUO/Ia KOJIeOaHH MPY>KUHHOTO MasTHUKA.

3. MHccrnenoBanue 3aBHCHMOCTH TEpHOAA KOJEOAHUH MOABEUICHHOTO K HHUTU T'py3a OT
JUTHHBI HATH.

4. HWccnenoBaHue 3aBUCHMOCTH TEpHUOAa KONeOaHUI MPYKHMHHOTO MAasiTHHUKA OT MacChl
rpysa.

5. TlpoBepka He3aBUCUMOCTU TepuUoAa KojieOaHUl rpysa, MOJBEHICHHOIO K HUTH, OT
Macchl Ipy3a.
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6. OmbITB, JIEMOHCTPUPYIOIIWE 33aBHCHMOCTh I€pHOJa KOJEOAHWA TPYKUHHOTO
MasTHHKA OT MACChI Tpy3a U )KECTKOCTH MPYKUHBL.
7. H3mepeHue yckopeHHs CBOOOIHOTO MaICHUSI.
Paznen 10. JjiekTpoMarHuTHOE 10JI€ M 3JI€KTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TIOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkasia 351eKTpOMarHuTHBIX BOJIH. MCroib30BaHUE 3J€KTPOMArHUTHBIX BOJH ISl COTOBOM
CBSI3U.
DJeKTpoMarHuTHas npupojaa cseta. CkopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa AIEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBOICTBA CBETA.
Jlabopamopnuie pabomul u onvimot.
1. W3ydeHwue CBOICTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIILI0 MOOMIBHOTO Tesie(OHa.
Pa3znea 11. CBeToBbI€ AIBJICHHS.
JlyueBasg moxens cBera. Mctounnku cBera. [IpsMosMHETHOE pacnpoOCTpaHEHUE CBETA.
3atmenust Connua u Jlynsl. Otpaxkenue cBeta. [lnockoe 3epkano. 3aKoH OTpaKeHUsI CBETA.
[Ipenominienue cBeta. 3akoH npejaoMieHus cBeta. [lolHoe BHyTpeHHEEe OTpa’keHUE CBETA.
Hcnonp3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUECKUX CBETOBOAAX.
Jlunza. Xox nyuedt B numH3e. Ontuueckas cucreMa (oToammapara, MHKPOCKONA |
Teneckona. ['1a3 kak ontudeckas cucreMa. biu3opykocTs U 1alilbHO30PKOCTb.
Pasnoxxenune 6enoro csera B criekTp. OnbIThl HptoToHa. CrioskeHne CeKTpaabHbIX IBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsimonuHeitHOE pacpocTpaHeHHE CBETA.
OtpaxeHue CBeTa.
[Nonmyuenue n300pakeHUii B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cera.
OnTuyeckuii CBETOBO/I.
Xox mydeid B coOMparomei JIMH3e.
Xo Jydel B pacCEeUBAIOLIECH JIMH3E.
[Tonyuenue n300paxeHui ¢ TOMOIIBIO JIMH3.
. Ilpuniun neiicTBus ¢oroanmnapara, MUKPOCKOTA U TEIECKOMA.
10. Monens rasa.
11. PaznoxkeHue 6eoro cBeTa B CIEKTP.
12. Tlonyuenue 6eoro cBeTa Mpy CIOKEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH YIJla OTPa’K€HUS CBETOBOIO JIy4a OT yrija MajeHuUs.
2. HW3yyeHue xapaKTepUCTHK M300paKeHHUs MpeMeTa B IIIOCKOM 3epKajie.
3. HccnenoBaHue 3aBUCUMOCTH YTJia MPEJIOMIICHUS] CBETOBOI'O JIyda OT yriia MaJeHus Ha
IPaHULIE «BO3TYX—CTEKIION.
[Tony4yenune n300pakeHU ¢ TOMOIILI0 COOMPAFOIICH JTNH3BI.
Onpenenenrie HOKYCHOTO PACCTOSHUS M ONITUYECKOM CHUJIBI COOMPAFOIIIEH JIMH3HI.
OnbITHI IO Pa3NIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITHl IO BOCIPHSTHIO IIBETa MPEIMETOB MPH WX HAONIOACHUH Yepe3 I[BETOBBIC
(UIBTPEL.
Pa3znea 12. KBanToBble sIBJICHHS.
Omnsitel Pe3epdopaa u mnanerapHas moaens atoMa. Mozens aroma bopa. Ucnyckanue u
HIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.
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PanmnoaktuBHOCTE. Anbda-, O6era- u ramma-uznydeHus. CTpoeHHME aTOMHOTO siIpa.
Hyxinonnas wmopnens aromHoro szapa. M3oromsl. PagmoaxtuBHble mnpeBpamieHus. I[lepuon
royrypacnajza aTOMHBIX sIIEp.

SnepHble peaky. 3aKOHBI COXPAaHEHMS 3apsAI0BOI0 U MacCOBOTO YMCEN. DHEPIUs CBA3U
aToMHbIX siep. CBsi3b Macchl U SHepruu. Peakuuu cuHTe3a M AeneHus suaep. Mctounuku
sHepruu CoJslHLa U 3BE3 1.

SInepnas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIyYEHUH HA )KUBBIC OPIaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3Ty4eHUs U MOTJIOLIECHUS.

CrieKTphl pa3aMyHbIX Ta30B.

CrnexTp Bogopoa.

Ha6mronenue tpexoB B kamepe Buibcona.

Pabota cuéTunka HOHU3UPYIOIUX U3TYyYEHHH.

Peructpanus u3iny4eHus NpUpOIHbIX MUHEPAJIOB U MIPOLYKTOB.

ﬂaﬁopamopuue padomul u onvimul.

1. HaGumroneHue CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyYCHHUSL.

2. HccnenmoBaHue TPEKOB: M3MEPEHHME DHEPIHMM YAaCTHULIBI MO TOPMO3HOMY MYTH (I10

¢dortorpadusam).

3. Hsmepenune paanoakTHBHOTO (OHA.

IToBTOpPUTEIHLHO-00001IAIOIIUIT MOTYJIb.

[loBTOpUTENHEHO--00001IAIOUI  MOJYAb NpeJHA3HAYeH Uil CHCTEMaTH3aluu |
0000I1IeHNsT TPEIMETHOTO COJIEPIKAHUS U OIBbITa AEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH
BCEro Kypca (pU3uKH, a TaKXe JJIsl TIOJrOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMeHY IO
¢bu3nke A7 00yJaroUIMXCsl, BBIOPABIIMX 3TOT yYEOHBINH MpeMeT.

[Ipy wu3ydyeHHHM JAHHOTO MOJIYJS peaJu3yloTcss M CUCTEMAaTU3UPYIOTCS  BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OOecredrBaeTcs JOCTHDKEHHE MPEIMETHBIX H
MeTarnpeIMEeTHBIX TUTAHUPYEMBIX pe3yIbTaToOB o0y4eHus, dbopmupyetcs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOEHUE HAay4YHBIX METOJOB MCCIEIOBAHUS SBJICHUN
MPUPOABI U TEXHUKH, OBJIAJICHHE YMEHHSIMH OOBACHATh (PU3NUECKUE SBICHUS, MPUMEHSS
MIOJIy4YEHHBIE 3HAHUS, PEIIATh 3a7a41, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpyHIMNIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jieya peaanu3yercs 3a CU€T TOro,
YTO 00y4arolrecs BHIMOIHAIOT 33aHNs, B KOTOPBIX UM IMpeIIaraeTcs:

Ha OCHOBE MOJYYEHHbIX 3HAHUM pacrio3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpYXarollel NpUpoe U MOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAayYHbIE METOJbl MCCIEAOBAHNUS (U3NUYECKUX SBJICHHUM, B TOM YMCIE IS
IIPOBEPKHU TMIIOTE3 U MOJTYyYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HaydyHbIE OCHOBBI Hamboyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO HCIOJb30BaHUS PA3JIMYHBIX HCTOYHUKOB JHEPrUM HAa OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTUU.

SRR
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INNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

I/I3yquI/Ie (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O o6mer0 06pa3013aH1/I>1 HaIIpaBJICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPECAMCETHBIX 06pa30BaTeHBHBIX PE3YIbTATOB.

B pesynbraTte u3yueHus (U3NKM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y

obOyyarorierocst OynyT chOpMHPOBAHBI CJICAYIONINE TUIHOCTHBIE PE3yAbTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

- IPOSIBJIIEHUE UHTEpeca K HICTOPUHN U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NUECKOM
HaYKU;

- HEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rPa;KIaHCKOr0 U TIyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXIE€HUHU OOIIECTBEHHO3HAUMMBIXU STHUECKUX
npo0JeM, CBA3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM TOCTIXKEHUH (pr3uKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO--3TUYECKUX ITPUHIUIIOB B IESTEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIUTAHMSA:

- BOCIIPUATUE ICTETUYECKUX KauyecTB (PU3NUYECKON HAayKH: €€ FapMOHUYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT'0 MO3HAHUS:

- OCO3HaHME IIEHHOCTH (U3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaKHEHNILIEH COCTABISAIOLIEH KYIbTYpPBI;

- pa3BUTHE HAYYHOH JIF0OO3HATEIBHOCTH, HHTEPECa K UCCIIEA0BATENILCKOM AEATEIBHOCTY;

5) popMupoBaHus KYJIbTYPbI 310POBbS H IMOLHOHAJIBLHOI0 0JIATOMOTYYHSI:

- OCO3HAHHE IIEHHOCTH O€30MacHOro o0pas3a >XH3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, Ba)KHOCTU TpaBmil 0O€30MacHOro IOBEJACHMS Ha TpaHCIOpTe, Ha JA0porax, ¢
AIIEKTPUYECKUM U TEIJIOBBIM 000pPYI0BAaHUEM B JIOMAIIIHUX YCJIOBUSX;

- chopMHpOBAaHHOCTH HaBbIKA peduIeKCHH, NPU3HAHHE CBOETO MpaBa Ha OIMIMOKY M TAaKOTo
JKE MpaBa y Jpyroro 4ejI0BeKa;

6) TPy/10BOT0 BOCTIUTAHUS:

- aKTUBHOE€ Y4acTHE€ B PELICHUM MPAKTUYECKUX 3aJad (B paMKax ceMbH, 00pa30BaTeNIbHOM
OpraHu3aluy, Tropoaa, Kpas) TEXHOJOTMYECKOM M COLMAJbHON  HalpaBIEHHOCTH,
TpeOyIoIMX B TOM YHCIIE U PU3NUECKUX 3HAHUM;

- MHTEpEC K MPAaKTUYECKOMY U3YUYEHUIO POoQecCcHii, CBI3aHHBIX C (PU3NKOIA;

7) IKOJIOTHYECKOr 0 BOCITHTAHMS:

- OpHUEHTallMsg Ha NpUMEHEeHue (U3NYECKMX 3HAaHUM NI pelleHus 3ajady B 00jacTu
OKPY’KaIOIleW Cpenbl, IUIAHUPOBAHMS IOCTYIIKOB M OLICHKM HMX BO3MOJKHBIX IOCJIEICTBHI
JUISL OKPY KAIOLEH CPEbL;

- OCO3HaHHUE IN100ATBHOT0 XapaKTepa FKOJIOTHUECKUX IPoOsIeM U MyTell UX pelleHns;

8) axanTanuyu K N3MEHSIOIIMMCS YCJI0OBHSIM COIMAJbHON M MPUPOIHOIi Cpeabl:

- NOTpeOHOCTh BO B3aUMOJAEHCTBMM TpPU BBIIOJHEHUH HCCIEIOBAaHUM M MPOEKTOB
(¢u3nUecKoil HanPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM JIPYTHX;

- IOBBILICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO ACATENBHOCTD;

- IOTPeOHOCTh B ()OPMHPOBAHUU HOBBIX 3HAHUH, B TOM uuciie (HOPMYIMPOBATH HJIEH,
HOHSATHS, TUIIOTE3BI O (PU3NIECKHX 00BEKTaX U SIBICHUSX;

- OCO3HaHHUE JIe(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKHY;

- IUTAHUPOBAHME CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUH;

- CTPEMJIEHUE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBA3H ITPUPO/IbI, OOIECTBA U S3KOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (U3NIECKUX 3HAHUM;
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e - OIEHKA CBOUX JCWCTBHI C yd4ETOM BIMSHHUS Ha OKPYKAIOIIYIO CpEay, BO3MOXHBIX
[JI00AIBHBIX [MOCIIEACTBUN.

METAIIPEMETHBIE PE3YJIbTATbBI

B pesynbraTe OCBOEHHsS MporpamMmbl IO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
obpasoBanusi y oOydvatomerocs OyayT c(hOpPMHUpPOBaHbI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAOMKUEC IO3HABATCIIBHBIC YHHUBCPCAJIbHBIC y‘-Ie6HI)IC I[eflCTBH)I, KOMMYHUKAaTUBHBIC
YHHBEpCAIbHbBIC yUeOHbIC ICHCTBUS, PErYIIITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC CHCTBUSL.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE y‘-leﬁl—[l)le JeHCTBUA

ba3oBble Jornyeckue aeiicTBUs:

BBISIBJIATH ¥ XapaKTEPU30BaTh CYIICCTBEHHBIE MIPU3HAKH OOBEKTOB (SIBJICHUH ),
YCTaHABIIMBAThH CYIICCTBCHHBIN NMPU3HAK KJIAaCCU(PUKAIINN, OCHOBAHHS JJI1 00OOIICHUS
U CPaBHCHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUUS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJTIOICHUSX, OTHOCSAIIUXCS K (PH3NIESCKUM SIBIICHUSIM;

BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIE CBSI3U TPU U3YYCHUU (U3UYECKUX SIBICHUU U
MPOIIECCOB, JIENIaTh BBHIBOJABI C HCIOJIB30BAHUEM JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKTFOYCHH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PH3UICCKUX BEITMYNH;
CaMOCTOSITEIbHO ~ BBIOMPATh CIOCOO perieHuss ydeOHOW (u3mueckod 3amauu
(cpaBHEHHE HECKOJIBKHMX BapHAHTOB pEIICHHS, BBIOOp HaWOOJIee IOAXOMISIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCKue JeCTBUS !

HCIIOJIH30BATh BOMPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT TIO3HAHMS,

MMPOBOAUTDH 110 CaMOCTOATECIIBHO COCTaBJICHHOMY IJ1any OIIBIT, HECJIOKHBIH
buznyecKuil IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeOBaHNE (PHU3UIECKOTO SBICHUS;
OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, TIOJYYEHHYIO B XOJ€
MCCIIE0OBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENIBHO ~ (pOpMYyJUpOBaTh  0000IIEHHS W  BBIBOABI 1O  pe3yibTaTaM
MIPOBEIEHHOTO HAOIIOICHHS, OTIbITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXKHOE JIalibHEHIIIee pa3BUTHE (PU3UYECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTATh MPENON0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ undgopmanmeii:

NPUMEHSTHh pa3jIMYHble METOMBI, MHCTPYMEHTHI M 3alpoChl NPH TOHCKE M OTOOpe
MH(POPMALIMU WU JTAHHBIX C YYETOM MPeIoKeHHON yueOHoM (hu3nyeckoi 3a1aum;
aHAJM3UPOBATh, CHCTEMAaTH3UPOBATh M MHTEPIPETHPOBATH WHPOPMAIMIO PA3THYHBIX
BUJIOB M (pOpPM IpeICTaBICHHUS;

CaMOCTOATEJIBHO BBIOMpPATh ONTUMANbHYIO (OpMy mpeAcTaBieHHs HHPOPMALUU U
WUTIOCTPUPOBATh pELIaeMble 3a7adll HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOW
rpaduKoOi U X KOMOUHAIIASMHU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE AeliCTBHS:

B xoJe oOcyxaeHHs y4eOHOro Marepuaia, pe3ysbTaToB JIa0OpaTOPHBIX pPabOT U
IPOEKTOB 33/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYXKJaeMOi TEMbI U BBICKAa3bIBAaTh UIICH,
HalleJIeHHBIC Ha PEIICHUE 3aJaui U TOJIepKaHue 0JIaroKeaaTeIbHOCTH OOICHHUS;
COMIOCTAaBJIATE CBOU CYXKACHUA C CYXKIACHUAMU OPYTUX YYAaCTHUKOB AUajora,
OoOHapyKUBaTh Pa3IMYMe U CXOJICTBO MO3HIIUI;

BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
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nyOoJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBINOJTHEHHOTO  (PU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHMUS, IPOCKTA);

MOHMMATh U MCIOJNB30BATh MPEUMYIECTBA KOMAaHIHOM M WHAMBHUIYAJIbHON pPabOTHI
IIPY PEUICHUN KOHKPETHOH (pU3muecKoil mpoOIembl;

MPUHUMATh LEJIU COBMECTHOW JAEATEIIBHOCTH, OPraHU30BbIBaTh JEUCTBHUS MO €€
JTOCTIDKEHUIO: PacHpeeNiaTh polid, 00CYXIaTh MPOILECChl U Pe3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITIOJHATh CBOKO 4YacTh PabOThI, JOCTUTAss KA4eCTBEHHOTO pe3yibTara IO CBOEMY
HaIIPaBJIECHUIO U KOOPAUHUPYS CBOM JCHCTBUS C APYTUMH YI€HAMU KOMaH/IbI;
OIICHMBAaTh Ka4yeCTBO CBOETO BKJaJa B OONMH MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITEIEHO CPOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMO,ICHCTBUSI.

PeryasiTuBHbIe yHHBepcaibHble YueOHbIe eiicTBUS

Camoopranmn3anus:

BBISBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOMUX IS PELICHUS
(bu3NYeCKUX 3HAHUI;

OpUEHTUPOBATLCS B PA3IMUYHBIX MOAXOAAX MNPUHATUS pelIeHUH (MHIUMBUIYaIbHOE,
NPUHATHE PELEHHs B IPYIIE, IPUHATUE PEIICHUH rpynmoil);

CaMOCTOATEJIBHO COCTaBJISITh QJITOPUTM peUIeHUs (U3NYECKOH 3ajaud Wid IUIaHa
UCCIIEIOBAaHMsI C YYETOM HMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh [IPEAIaracMble BApUaHThl PEILICHUN;

JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCThH 3a PELICHUE.

CﬂMOKOHTpOJ’IL, 3MOIMOHANbHBIA HHTEJVIEKT:

J1aBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U MIPEJIaraTh IUIaH €€ U3MEHEHUS;

OOBSICHATH MNPUYMHBI JOCTHXKEHUS (HEIOCTHIKEHHUS) Ppe3yJabTaToB JAESTeIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JICATEILHOCTh (B TOM YHMCIIE B XOJ] BBHITIOJTHEHUS (PH3UUECKOTO
UCCIICIOBAaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIIOBUAM;

CTaBHUTh ce0sl Ha MECTO APYroro YeJoBeKa B XOJE CIopa WM JAUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HAaBaTh CBOE TMPAaBO Ha OMMOKY NpHU pelmeHUH (U3NYECKUX 3aJad WId B
YTBEPXKICHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IIPaBO APYIOro.

INPEAMETHBIE PE3YJIbTATbBI

K koniy oOyuenus B 7 kJjacce MpeIMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

UCTIONIb30BATh TMOHATHS: (M3WUECKHEe ¥ XUMHYECKHUE SIBJICHUS, HaOIO/ICHNE,
HKCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3NYECKHX BETHUYMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUS BemiecTBa (TBEpIOE, KUAKOE, ra3000pa3HOe), MEXaHUYECKOE
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEpPHOE,  MPSMOJMHEWHOE),  TPaeKTOpus,
paBHOZAeHcTBYOmAs cuia, naedopmanms (ymnpyras, IUIaCTHYECKasl), HEBECOMOCTH,
COOOIIAOIINECS COCY/IbI;

paznuuaTh siBjaeHus (nuddy3us, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBIKCHHUE, HEPABHOMEPHOE IBW)KCHHE, WHEPIIHS, B3aUMOJCHCTBHUE TEJI, PAaBHOBECHE
TBEPABIX TEJN C 3aKPErUIEHHOW OChIO BpallleHMs, Tepefada AaBICHUS TBEPIBIMU
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TeJIaMHU, )KUIKOCTSIMHU U ra3aMy, aTMOC(epHOe JaBjeHHe, IJIaBaHUE Tell, IPEBPALCHUS
MEXAHUUYECKON SHEPTHH) 110 OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh HNPOSIBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUN B OKPYXAIOIIEM MUDE, B
TOM 4ucie (QU3NYECKUE SBICHHS B MPUPOAE: NMPUMEPHI ABHKEHHUS C Pa3IMYHBIMU
CKOpPOCTSIMU B JKMBOW M HEXUBOU IPUPOJIE, NEUCTBHE CUIIbBI TPEHUSA B IPUPOJE U
TEXHHUKE, BIMSHHE aTMOC(HEpPHOro NaBiCHHMsS Ha >KUBOM OpraHu3M, IUIaBaHHE pPhIO,
pBIYard B TeJe€ 4YeJOBeKa, NMPH 3TOM IEePEeBOJIUTH MPAKTUUECKYIO 3a/ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHM;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TeNl U (PU3NUYECKHE SIBICHUS, UCTIONB3Ys (pru3nyeckue
BeJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BpeMs, IyThb, CKOPOCTb, CPEIHssS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJIa TSKECTH, BEC Teja, CHJla TPEHMs, JaBJICHUE
(TBEpmOro Tena, >KUIKOCTH, Tas3a), BBITAJIKHUBAIOLIAs CHUJA, MeXaHW4yeckas paboTa,
MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIMEHT T™OoJe3HOro JeicTBUs
MEXAHU3MOB, KMHETHUYECKasd U MOTEHLIMAJIbHAs DHEPIHs), NPU ONHCAHUM NPABUIBHO
TPAKTOBATh (PU3NYECKUI CMBICT UCIOJB3YEMbIX BEJIMUMH, UX 0003HAUCHUS U €IUHUIIBI
($U3NUEeCKUX BEJIWYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (DHU3MYECKYIO
BEJIMYMHY C JPYrUMH BEJIMYMHAMH, CTPOUTH TpadUKH H3yYEHHBIX 3aBUCHMOCTEH
(buU3HYECKUX BEIINYNH,

XapaKTepu30BaTh CBOMCTBA TeJd, (U3WYECKUE SBICHUS W TMPOLECCHI, HCIOIb3YA
IpaBUJia CJIOKEHUs CUJ (BIOJIb OAHOM mpsiMoii), 3akoH I'yka, 3axoH Ilackans, 3akoH
ApxuMmesna, TpaBUJIO pPAaBHOBECHS pblyara (0JIOKa), «30JI0TOE MPABUIO» MEXaHUKH,
3aKOH COXpAaHEHHS MEXaHWYECKOM SHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(bOopMyIHUPOBKY 3aKOHA U 3aMMCHIBATh €M0 MaTEMATHUYECKOE BBIPAKECHHE;

00BACHATh (U3NYECKUE SIBJICHUS, IMPOLIECCHl M CBOWCTBAa TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyalli IPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BbISABIATh IPUUUHHO-
-CJIeJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 |—2 TOrMUECKUX IIaroB ¢ ornopoi Ha 1—
2 W3YYCHHBIX CBOWCTBA (DUBUYECKUX SBIICHWHA, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemaTth pacy€THbIe 3amadyd B 1—2 JEWCTBHS, WCIONB3Ys 3aKOHBI W (OPMYIIBI,
CBA3BIBAIOIIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHS 3aJaud
3aMKChIBaTh KPATKOE YCJIOBUE, MOACTABIATH (U3UYECKUE BEIUYUHBI B (POPMYIBI U
IIPOBOIUTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE JIaHHbIE, HEOOXOAMMBIE JUISl PELICHUS
3aJ1a4, OIIEHUBATh PEATUCTUYHOCTD MOTYYeHHON (PU3NYECKOMN BETUUHHBI;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpU HOMOIIM (HU3MUECKHUX
METOJI0OB, B OIMCAaHUM MCCIECJOBAHMS BBIIEIATh IPOBEPSIEMOE IPEAIOIOKEHHUE
(rumotesy), pas3idyaTb U HHTEPIPETUPOBATH IOIYYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XO/I€ OIIbITA, 1€7aTh BBIBOBI 110 €T0 PE3YJIbTaTaM;

MIPOBOJUTH ONBITHI MO HAOMIOACHUIO (GUBNYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB
Ten: (opMyaMpoBaTH MNPOBEPSEMbIE MPEANONOKEHUS, COOMpPaTh YCTAaHOBKY U3
IPEUI0KEHHOT'0 000pYA0BaHUS, 3aUCHIBATH XO/1 ONbITa U (OPMYJINPOBATH BHIBOJIBI;
BBITIOJHATH MPSMbIE U3MEPEHHs PacCTOSHHUSI, BPEMEHHU, MAcChl Tela, 00bEMa, CUIIBI U
TEMIIEpPATyphbl C HCIOJIb30BAaHHUEM AHAJIOTOBBIX U IU(PPOBHIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIWYUHBI OT APYTOH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH PABHOMEPHO JBIKYILETOCS
Tela OT BPEMEHHU JBUKEHHUS Tella, CUJIbl TPEHUs CKOJIBKEHHUS OT Beca Tejla, KauecTBa
00pabOTKH TIOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHIIBI TPEHHS OT IUIOIIAIN
COIPUKOCHOBEHHMSI T€J, CHJIBl YIPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BBITAIKUBAIOLIEH
Cwibl OT OOBEMaA MOrpyXKEHHOM YacTU Tejla M OT IUIOTHOCTU KHUJAKOCTH, €&
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HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha KOTOPYIO TOTPYKEHO TEIO,
YCIIOBUH TMJIaBaHUS TeN, YCJIOBHM pPaBHOBECHs pbhluara u OJIOKOB), y4yaCTBOBATh B
IUIAHUPOBAHUM Y4€OHOTO HCCIEJOBaHUS, COOUpATh YCTAHOBKY M  BBIINOJHATH
U3MEpEeHUs, CleAys MPeIOKEHHOMY IUIaHy, (PUKCHUpPOBATh PE3YNbTATHI MOTYYCHHON
3aBUCHUMOCTH (PU3MYECKHX BEJIMYUH B BUJE MPEAJIOKEHHBIX Ta0null U IpaduKoB,
JleJIaTh BBIBOJIBI IO pe3yibTaTaM MCCIIEeI0BAHMUS;

MIPOBOJIUTH KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BeIMYMH (IUIOTHOCTH BeEIleCTBa
JKUJKOCTH W TBEPAOTO Tela, CUJla TPEHHS CKOJBXKEHHs, JaBJICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHJIA, JCHCTByIOLIass Ha TMOTPYKEHHOE B IKUAKOCTb TEJoO,
KOX((UIIMEHT TOJIE3HOTO JIEUCTBUSI MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEAT0KEHHOM
WHCTPYKIUU: TIPHU BBINOJIHEHUN U3MEPEHUN COOUpaTh IKCIIEPUMEHTATbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYCHUE NCKOMOM BEJIMUUHBI;

coOmofaTh TMpaBuUia TEXHUKH O€30MacHOCTH TMpH pabore ¢ 1ab0paTOPHBIM
000pynOBaHHEM;

YKa3bIBaTh MPUHIMUIIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIONINECS COCYIbI, 0apOMETp, phIYar, MOABMKHBIA H
HEMOJIBWKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha HMX omucaHus (B TOM 4YHUCIE: MOIIIUIHUKH, YCTPOHCTBO
BOJIOTIPOBO/IA, THIPABIMYECKUA TIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBON HacOC,
apeoMeTp), UCIONb3Yysl 3HAHHUS O CBOMCTBaxX (PU3WYECKUX SIBICHUM U HEOOXOIUMbIE
($U3HYEeCKre 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOIUTH TPUMEPHI (HAXOIUTh HMHGPOPMAIMIO O TMPUMEpPax) MPaAKTUIECKOTO
UCIONIb30BaHUsl (M3MUYECKUX 3HAHUN B TOBCEJHEBHOM KH3HU MJs OOecredyeHus
0€30MacHOCTH TpU OOpaIlllCHHH C MpUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMHU,
COXpaHEeHMsI 370pOBbsi U COOJIOACHHA HOPM DKOJOTHYECKOrO TIOBEICHUS B
OKpYKarolleu cpeae;

OCYIIECTBIISATh OTOOp HMCTOYHHKOB HH(popMaiuu B HHTepHETE B COOTBETCTBHH C
3a/TaHHBIM TTOMCKOBBIM 3aMPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN B TTyTEM CpPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIEIATH HH(POPMAIIUIO, KOTOPAsl SBISETCS MPOTUBOPEUUBOM
WJIM MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIL30BATh MPH BHITIOJHEHUH yUEOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOTO CONEepKaHus, CIpaBOYHBIE MaTepuaibl, pecypchl cetn VHTepHeT,
BIAJETh TNMpUEMaMHM KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGPOPMAIMH U3
OJ/IHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE KpAaTKHe MUChbMEHHBIC U YCTHBIE COOOIIECHUS Ha OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUN (PU3NICCKOTO COACPkKAHUS, B TOM YUCIE IyOJTUYHO JIeIaTh
KpaTKue COOOIIEHHs 0 pe3yabTaTax MPOEKTOB WM y4EOHBIX UCCIEIOBAHUM, IPU 3TOM
rPaMOTHO HCIOJB30BaTh M3YYCHHBIM TMOHATUHHBIM ammapaT Kypca (usukw,
CONPOBOXAATh BRICTYIIJICHUE NIPE3ECHTALIUEH;

IIPYU BBIIIOJIHEHUHU y4eOHBIX MPOEKTOB M MCCIECAOBAHUN pacHpelesaTh 00sI3aHHOCTH B
TPYIIe B COOTBETCTBUH C TIOCTABJICHHBIMU 3aJja4aMHU, CJICIUTh 32 BHITIOJHEHUEM IJIaHa
JNEUCTBUI, aJeKBaTHO OLEHWBATh COOCTBEHHBIM BKIAJ B JIE€ATEIHHOCTH TPYIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMO/JICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHuy oOyueHuss B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHUI:

HCIIOJIb30BATh MOHSATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMIKEHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTALIMYECKHE W aMopdHBIC Tea,
HACBILLCHHBIM U HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHS
SHEPrus, TEIIOBOU JIBUTATEINb, 3JIEMEHTAPHBIN ANEKTPUUECKUN 3apAl, SJIEKTPUUECKOE
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1oJjie, MPOBOJHUKU M AUDIEKTPUKHU, MOCTOSHHBIA 3JEKTPUUYECKHH TOK, MarHUTHOE
T0JIE;

pasnuyath SBJICHMS (TEIUIOBOE pPACIIUPEHHE M CXKaThe, TeIulonepeaaya, TErjoBOe
paBHOBECHE, CMauyMBaHHE, KalWUIAPHBIE SBICHUS, MWCIIAPEHUE, KOHJICHCALUs,
IUIaBJICHUE, Kpuctaymm3anusi  (OTBepAeBaHME),  KUIEHHE,  TeIulonepeaaya
(TEnIoNnpoBOJHOCTh, KOHBEKLMS, W3JIY4EHME), DJIEKTpU3aLUs TeEJ, B3aUMOJCHCTBHE
3aps/ioB, JEMCTBUS SJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJACHCTBHE
MarHuToB, AEHCTBHME MAarHUTHOIO MOJS Ha IPOBOJAHMK C TOKOM, 3JIEKTPOMAarHWTHas
MHAYKIMS) 10 ONHMCAHMI0O MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (M3UUECKUX SBICHUI B OKpPYKalOIIEM MUpE, B
TOM 4ucie (u3nMUecKue SBICHHUS B MPHUPOJAE: IOBEPXHOCTHOE HATSXKEHUE U
KallWJUIApHBIE SIBJIEHUS B TPUPOJE, KPUCTAIBI B Ipupoxae, usinydeHue CouHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE DPOCHI, TyMaHa, WHEs, CHEra,
DIIEKTPUYECKUE SBJICHUS B arMocdepe, DSICKTPUUYECTBO IKUBBIX OPraHHU3MOB,
MarHuTHOE Tose 3eMiM, Apeil( MOJII0COB, POIb MarHUTHOTO MOJA Ui JKU3HU Ha
3emJie, MOJNAPHOE CUSHHE, NPH 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBJICHHM;

OIMCHIBATh M3YYECHHBIE CBOMCTBA TN U (PU3MUECKUE SIBICHUS, HCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (TeMIlepaTtypa, BHYTPEHHSS HHEPIus, KOJMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh  BEILECTBA, YyJAeJdbHAas TEIUIOTa IUJIaBJICHMS, YJAelbHas TeIioTa
napooOpazoBaHus, yAedbHAs TEIJIOTa CrOPaHUs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO
JEUCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/AYXa, JIEKTPUUECKHI
3apsj, CHla TOKa, OJJIEKTPUYECKOE HAIPsDKEHHWE, CONPOTHUBIEHUE IIPOBOJIHUKA,
yZIeTBbHOE COMPOTUBJIEHHE BEIIECTBA, paboTa U MOLTHOCTh 3JIEKTPUYECKOTO TOKA), IPH
ONKCAaHUM TPABWIBHO TPAKTOBATh (DU3UYECKHH CMBICT HCIOJIb3YEMbIX BEJIHUYHUH,
0003HaYeHUs] U €IUHUIBI (PU3NUECKUX BEJINYMH, HAXOAUTH (POPMYJIBI, CBSI3bIBAIOIIHE
JaHHYI0 (HU3MUYECKYI0O BEIUYMHY C JAPYTUMH BEJIHMYMHAMH, CTPOUTH TIpaduku
U3YyUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA TeJl, (U3NYECKUE SBJIECHUS W TPOLECCHl, HCIONIb3YS
OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHUECKOM TEOpUM CTPOEHUsS BEIeCTBa,
IPUHLMIT CYNEPHO3UIMKU TMOoJeH (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsina, 3akoH Oma i ydacTka 1enu, 3akoH JDxoynsi—JleHna, 3akoH cOXpaHEHUs
SHEPIHuH, TMPHU STOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUCBHIBATH €TO
MaTEMaTHUYECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3MUYECKHE NPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyalui MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITH
HPUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHME W3 1—2 JIOrMYECKHX IIaroB ¢
oropoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB HITH
3aKOHOMEpPHOCTEH];

pemate pacy€THble 3agaud B 2—3 JEHCTBHS, HCHOJB3Ys 3aKOHBI U  (OpPMYIIHI,
CBS3bIBalOIIME (DU3MYECKHE BEJIMYMHBI: Ha OCHOBE AaHaJM3a YCIOBHUA 3a/lauyd
3aIllUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATh HEAOCTATOK JAHHBIX AJIS PEICHHs 3aJaud,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE I €€ PEeIICHHs, IPOBOIUTH PACUETHI U
CPaBHHUBATh [10JIyUEHHOE 3HauUeHUE (PU3MUECKON BEIIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO pPEIIUTh MPH TOMOIIM (HU3HIECKUX
METOOB,  MCIIOJIb3Yysl ~ ONMCAaHUE  HCCIIEJOBAaHUS,  BBLACIATH  IPOBEpSEMOE
IIPENIOJIOKEHNE, OLICHUBATH IPAaBUWJIBHOCTh TMOPSAKAa IPOBEAEHUS HCCIEIOBaHMUS,
JIeNaTh BBIBOJIBI,
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IIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNA WU (U3UYECKUX CBOMCTB
Ten (KamwuIAIpHBIC SIBICHHS, 3aBUCHMOCTH JIABJIICHUS BO3AyXa OT €ro o0bEMa,
TEMIIEPaTypbl, CKOPOCTH MPOIIECcCca OCTHIBAHUS U HATPEBaHUs MPHU U3IYYCHHUU OT I[BETa
U3IyJaomei (MOoryIomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI  OT
TEMIIEpPATypbl JKUIAKOCTH U TUIOMAAu €€ TOBEPXHOCTH, OJEKTpHU3alUs Tel H
B3aMIMOJICHCTBUE AJICKTPUICCKUX 3apsiIOB, B3aUMOJICHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YalIM3alisl MATHUTHBIX TOJIE MOCTOSHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHHMK C TOKOM, CBOMCTBa JIJIEKTPOMArHUTa, CBOWMCTBA 3JIEKTPOJBUTATEIIS
MOCTOSIHHOTO TOKa): (hOpMYIHpPOBATh MPOBEPAEMbIC MPEATNOIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TIPEUIOKCHHOTO OOOpYIOBaHUS, ONUCHIBATH XOJ ONBITA |
dbopMynupoBaTh BHIBOIBI,

BBITIOJTHATH MPSAMbIC MU3MEPEHUS TEMIIEPaTyphl, OTHOCHUTEIIFHON BIIAYKHOCTH BO3IyXa,
CWJIBI TOKA, HAMpPSDKEHUS C HWCIOJIB30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JATYUKOB
bu3NYeCKUX BEJIMYMH, CPaBHUBATh pE3YJbTAaThl HW3MEPEHUH C Y4E€TOM 3aJaHHON
a0COIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MUECKOW BEJIMYUHBI OT JIPYrod C
WCIIOJIb30BAHUEM TPSMBIX H3MEPEHHH (3aBUCUMOCTH COMPOTHUBIICHHS MPOBOJHHUKA OT
€ro JUIMHBI, TJIOIIAIU MOMEePEYHOr0 CEYCHHS M YIEIbHOTO CONMPOTHBIICHUS BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS HA MMPOBOIHUKE,
HCCJIEIOBAaHNE TIOCTENOBATEIBbHOTO U MapaJUIeIbHOTO COEAMHEHUN IPOBOIHUKOB):
IUTAHUPOBATh MCCIICIOBAaHUE, COOMPaTh YCTAHOBKY M BBHITIOJIHATH M3MEPEHUS, CIICAYS
MPEIJIOKEHHOMY TIaHy, (PMKCHPOBATh PE3yNbTaThl MOJTYYCHHON 3aBUCUMOCTH B BUJIE
Ta0JIHIl U TpaUKOB, JIeJaTh BEIBOJIBI 110 Pe3yIbTaTaM HCCIICI0BAHNUS;

MPOBOJINTH KOCBEHHBIC HM3MEpPCHUs (DU3MUECKHUX BEIMYUH (yAeNbHAs TETUIOEMKOCTH
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, pabOTa U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHUs, COOMpaTh OSKCICPUMEHTAIBHYIO YCTaHOBKY, CIIEIys
MPEITIOKEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAYCHHE BETUUHMHBI;

coONromaTh TpaBWiIa TEXHUKA O€30MacHOCTH TMpu paboTre ¢  JabopaTOPHBIM
000pynOBaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JEHCTBUS HW3YYCHHBIX MPHOOPOB W TEXHUUYECKUX
YCTPOHCTB C OIMOpPOW Ha WX OMHCaHUs (B TOM YHCJE: CUCTEMa OTOILICHHS JOMOB,
TUTPOMETp, TapoBas TypOWHA, amMIepMeTp, BOIBTMETP, CUYETUMK IIIEKTPUIECKON
SHEPTUH, DJICKTPOOCBETUTEIIBHBIC IPHUOOPHI, HArpeBaTeIbHBIC 3JICKTPONPHOOPHI
(mpuMepbl), JJIEKTPUYECKUE MPEIOXPAHUTENH, JJIEKTPOMATHUT, SJICKTPOABHUTATENb
MIOCTOSIHHOTO TOKAa), MCIOJb3yd 3HAHHSA O CBOMCTBAX (U3WYECKUX SBJICHUN H
HeoOXouMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPUTENbHBIE MPHOOPHI IO
CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATENh BHYTPEHHETO CrOpaHUs, SJEKTPOCKON, PEOCTaT), COCTaBIATh
CXEMBI JJIEKTPUYECKHUX IEeNeil ¢ MocieAoBaTeIbHbBIM M MapajieIbHbIM COCIUHEHHEM
DIIEMEHTOB, pa3jinyasl yCJIOBHBIE 0003HAUYEHUS 3JIEMEHTOB AIIEKTPHUYECKUX IIeTIeH;
MPUBOIUTH TPUMEPH (HAXOIUTh HMHPOPMAIUIO O TMpHUMepax) MPAKTHIECKOTO
UCTIOJIb30BaHUsl (M3MUSCKUX 3HAHWUN B IOBCETHEBHOW JKU3HU JUIA OOECIeYCHHUS
0e30macHOCTH TpH OOpalleHHH C [pUdOpaMH U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEeHHsI 370pPOBbsi M COOJIOACHHA HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXarolleu cpeae;

OCYIIECTBIISATh MOUCK WHPOpMalmu (QU3NYECKOro conaepkanus B VIHTepHeTe, Ha
OCHOBE WMCIOIIMXCS 3HAHWA M TYTEM CpPAaBHEHHS JOIOJHUTEIBHBIX HCTOYHHKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBISETCS NPOTHBOPEYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;
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HCIIOJIb30BATh MPH BHIOJHEHUH y4eOHBIX 3a/laHUil Hay4yHO--MIOMYJISIPHYIO JTUTEPaTypy
($U3NUEeCKOTO COAep)KaHus, CIPABOYHBIE MaTepUaibl, pecypchl ceTh MHTepHer,
BJa/IeTh MpUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHOpManuu u3
OJIHOH 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE IUCHMEHHbIE M KpaTKHE YCTHBbIE COOOIIEeHUs, 0000mas
MH(GOPMaLIMI0O U3 HECKOJIBKMX MCTOYHUKOB (PM3MYECKOTO COJIEp’KaHUs, B TOM UHUCIE
nyOoJIMYHO  TPEACTaBIATh  PE3yAbTaThl  NPOEKTHOH  WIJIM  UCCIIEOBATENBCKOM
JEATENIbHOCTH, P 3TOM I'PAMOTHO HCIIOJIb30BATh U3YUEHHBIM NMOHATUIHBINA ammapaT
Kypca (pU3MKHU, COTPOBOXK/IATh BRICTYIIEHHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBaHMN (DU3MUECKHX MPOIECCOB
pacnpenensaTb o0s3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABJIEHHBIMH 3a/layaMH,
CIEINUTh 3a BBIIOJHEHUEM IUIAHA JACUCTBUH U KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBATh  COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  T[PYIIBL,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMOICHCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peliaTh KOHMIUKTHI.

K koniy oOyuenuss B 9 kJjiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIHXCST YMEHHIA:

UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCU€Ta, MaTepualibHas TOYKA, TPACKTOpHS,
OTHOCUTEJIbHOCTh MEXaHUYECKOTO JIBWXKEHHUs, nedopmanus (ynpyras, IuiacTuyeckas),
TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP
TSKECTH, aOCONIOTHO TBEPJOE TENI0, LEHTP TSKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHHYeCKHe KoyJeOaHus ¥  BOJHBI, 3BYK, HWH(QPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30pPYKOCTh H
JMATbHO30PKOCTh, CIEKTPhl HCIYyCKAaHUS W TMOTJolIeHus, anbda-, OeTa- M ramMma-
W3JIY4EHMsI, U30TOIIBI, SIAEPHAsI JHEPIeTHKA;

pa3nuyath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE IMPSIMOJMHENHHOE IBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBIYKEHUE, CBOOOIHOE MaJeHHE Tell, pABHOMEPHOE
JIBWKEHHE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeEJI, PEAKTHUBHOE JIBH)KCHHE,
KosiebaTeabHOe JBM)KEHUE (3aTyXarolllue M BbIHY)XICHHbIE KojeOaHUs), pEe30HaHC,
BOJIHOBOE JIBWJKEHHE, OTPaXXEHHE 3BYKa, MPSAMOJIMHENHOE pacCIpOCTPAHEHHUE,
OTPa)KEHUE U MPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IOKECHUE
0eoro cBera B CIEKTP M CJIOXKEHHE CIEKTpPalbHBIX I[BETOB, IUCIEPCHUS CBETa,
€CTECTBEHHAs PaJUOAKTHUBHOCTb, BOZHUKHOBEHUE JIMHEHYATOTO CIEKTpA HU3IIy4EHUs)
[0 ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX
JaHHOE (PU3HUECKOE SBJICHHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3NYECKUX SBICHHUM B OKpYXaroleM Mupe (B
TOM 4Hclie (PU3NYECKUe SIBICHUS B MPHUPOE: NMPHIUBHI U OTJIUBBI, TBUKCHUE TUIAHET
ConHEeYHOU CUCTEMBI, PEaKTUBHOE ABUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, D5XO, LBETa TEll,
ONTUYECKHWE  SABJIEHUS B  NpUpoJe, OHONOrHYecKoe JecTBHE  BUAMMOTO,
yIBTPaUOIETOBOIO U PEHTICHOBCKOTO H3ITYYCHHN, CCTECTBEHHBIN PaaMOaKTUBHBIN
boH, KOCMHYECKHE Jy4H, pPaJUOAKTUBHOE U3IyYEHHE MPHUPOAHBIX MHUHEPAJIOB,
JIECTBUE PaJMOAKTUBHBIX M3JIYYEHUH Ha OPraHu3M YeJIOBEKa), IPU ITOM IEPEBOAUTH
MPAKTHYECKYIO 3a7auyy B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOMCTBa (TPU3HAKH)
(bu3NYECKUX SIBICHUN;

OIKCHIBATh U3YYECHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHHS, UCIIONB3Ys (PU3NUYECKHE
BEJIMYMHBI (CPEeIHAS U MTHOBEHHAs CKOPOCTb Te€ja NMPU HEPABHOMEPHOM JIBHXKEHUH,
YCKOPEHHE, MEPEMEILECHUE, IIyTh, YIVIOBAasl CKOPOCTb, CHJIa TPEHHMs, CHJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpEHHE CBOOOJHOTO MaJieHus, BEC Teja, UMITYJbC Telld, UMITYJIbC
CHWJIBI, MEXaHUYeCKasi padoTa M MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHUs Teja, MOIHATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHLUAIbHASL SHEPT U CKAaTON NPYKUHBI, KHHETHYECKas
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DHEprus, TOJHAs MEXaHW4eCKas OSHEPrHs, MEPHOA M YacToTa KoJeOaHWH, IITHMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, MIOKA3aTeNlb MPETOMIICHHUS
Cpelbl), TP ONMMCAHUM IPABUIIBHO TPAKTOBATh (DPU3MUECKUM CMBICI HCIOJIb3YEMbIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH
rpauKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJUYMH;

XapaKkTepu30BaTh CBOICTBA Tell, (PU3NYECKUE SIBICHUS U MPOLECCHI, UCIOb3Ysl 3aKOH
COXpaHEHHsI PHEPruH, 3aKOH BCEMHUPHOTO TATOTECHUS, MPUHIUIN CYNEPHO3ULIUUA CHJI,
HPUHIMI OTHOCUTENBHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITyJIbCa,
3aKOHBl OTPAKEHHUs M MPEOMJICHHS CBETa, 3aKOHBI COXPAaHEHHs 3apsA0BOTO H
MaccoBOrO YHCENl MpHU SJOCPHBIX peakUusX, IpU OSTOM JaBaTb CIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHIECKOE BBIPAKCHNUE;

OOBSCHATh (PU3MUYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIIBIATh  INPUYMHHO--
CJIE/ICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOrMYECKUX I1aroB ¢ OMOPON Ha 2—
3 u3ydeHHbIX CBOWCTBAa (U3MYECKUX SIBICHUM, (U3NYECKHX 3aKOHOB WJIHU
3aKOHOMEPHOCTEW;

pemaTh pacuéTHbIC 3a1a4M (ONMUPAIOIUECS HA CUCTEMY U3 2—3 ypaBHEHHI), HCIIONIb3Ys
3aKOHBI M (DOpPMyIIBI, CBSI3bIBAafOIIUE (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/laydl 3alMChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOUIME WM
M30BITOYHBIE JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE Ul PEILEHMs,
OPOBOIUTH PAacdy€Thl M  OICHHWBATh PEAIUCTHYHOCTH IOJIYYCHHOTO 3HAYCHHS
(bU3N4ECKON BEITUUNHBI;

pacmo3HaBaTh MNPOOJIEMBI, KOTOPBIE MOXKHO pPEIIUTh NPHU TOMOUIH (PUIUIECKUX
METOOB,  MCIIOJIb3Yysl ~ ONMCAaHUE  HCCIIEJOBAaHUS,  BBLACIATH  IPOBEpSEMOE
NPEIOI0KEHNE, OICHUBATh IPABIIIBHOCTH TOPSAKA IPOBEIACHHUS HCCIICIOBAHMS,
JieJ1aTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YIbTaThl HAOIIOJCHUN U OIIBITOB;

IPOBOJUTH OMNBITHI IO HAOMIOIEHUIO (GU3NUECKUX SIBICHUN MM (U3NUECKUX CBOMCTB
TeN (M3y4eHnue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXPAHEHUS SHEPTUH, 3aBUCUMOCTD
nepuoJia KojiebaHui NpyKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUIUTY/Ibl MaJIbIX KOJICOaHUH, IPSIMOIMHEHHOE PacTIPOCTPAHEHHE
CBETa, pas3jioKeHUe Oel0oro cBeTa B CIHEKTP, H3YYEHHE CBONCTB M300pa)Ke€HUS B
IUIOCKOM 3€pKaJieé W CBOWCTB HM300paXeHUs TIpeAMeTa B coOMparomeil JuH3e,
HaOJIOZCHNE CIUIOLIHBIX W JIMHEHUYaTBhIX CHEKTPOB H3JIyYEHHsI): CaMOCTOSATENIBHO
coOMpaTh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 000pyI0BaHNS, ONUCHIBATH XOJ] ONBITA U
€ro pe3ysabTaThl, POPMYIUPOBATH BHIBOBI;

IPOBOJUTH NP HEOOXOAMMOCTH CEPHIO HPAMBIX HM3MEPEHMH, ONpenesss CpeaHee
3HAYCHHUE H3MepsAeMOl BeNWYMHBI ((OKYCHOE pacCTOSHUE COOMPAIONICH JIMH3HI),
000CHOBBIBAThH BEIOOP CrIoco0a M3MEpeHHs (M3MEPUTEIIBHOTO MMPHUOO0pa);

MPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCHUMOCTEH (PH3MUECKUX BEIHMYUH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHHH (3aBHCHMOCTb IIyTH OT BPEMEHHM TIPH PABHOYCKOPEHHOM
IBIDKEHUM 0e3 HavYalbHOH CKOPOCTH, TIIepHOAa KOJICOaHWH MaTeMaTH4eCKOTo
MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXXEHHUS CBETa OT yrija MaJeHus U
yIJ1a TMPEIOMIICHHs OT yIJia MajeHus): MIIaHHPOBATh MUCCIIEOBAaHUE, CAMOCTOSITEIIHHO
coOupaTh YCTaHOBKY, (UKCHUPOBATh pE3yJbTaTbl MOJYYEHHOM 3aBUCHUMOCTH
(GU3NUEeCKUX BEJIMYUH B BHUJIE TAONUI] U TPadHKOB, NENaTh BBIBOJIBI 110 PE3yabTaTaM
UCCIIE/IOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYMH (CpeAHsst CKOpPOCTh U
YCKOpEHHE TeJia MPH PAaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOIHOTO Ta/ICHUS,
KECTKOCTh MPYKUHBI, KO3()DUIIMEHT TPEHHs CKOJIbXKCHUS, MEXaHU4YecKas padora u
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MOIIHOCThb, 4YacTOTa M TNepuoja KoJeOaHMH MaTeMaTH4eCKOro U MPYXHUHHOIO
MasTHUKOB, ONTHYECKas CHJIa COOMpAoLel JHMH3BI, PpPAJAUOAKTHBHBIA  (HOH):
IUIAHUPOBAaTh W3MEPEHHUs, COOMpaTh SKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJIHATH
MU3MEpEHUs, Cleaysl NPEeUI0KEHHON MHCTPYKIMH, BBIYUCIATh 3HAYEHHE BEIUYMHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIC pE3YNbTAaThl C YYETOM 3aJaHHOM IOTPEIIHOCTH
U3MEpEHUN;

coOmoaTh MpaBWjia TEXHUKM O€30MacHOCTH Ipu  paboTe ¢ 1abOpaToOpHBIM
000pyOBaHUEM;

pa3nuyaTh OCHOBHbBIE NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJENed: MaTephalibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEUHBI MCTOYHMK CBETa, Jyd, TOHKas JIMH3a,
IUTaHETapHasi MOZEJb ATOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLUMbBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONHUCAHUS (B TOM YHCIIE: CHUAOMETP, JaTYUKH MOJIOKEHUS,
PacCTOSIHUSA U YCKOPEHMSI, paKeTa, 3X0JIOT, OUKH, IEPUCKOII, (poTOAnnapar, ONTUIECKUE
CBETOBOJIbl, CIIEKTPOCKON, IO3MMETp, KaMmepa BuibcoHa), HCHONb3ys 3HAaHUA O
cBOICcTBaxX (PU3MUECKUX SIBJICHUM U HEOOXOAUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbI U CXEMaTHYHBIE PUCYHKU HW3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX NMPUOOPOB U TEXHOJIOIMYECKHX IPOLIECCOB MPHU PEIICHUU Yy4yeOHO--
NPAaKTUYECKUX 3a]a4, ONTUYECKHE CXEMbI I MOCTPOCHUS M300pakeHUH B IJIOCKOM
3epKajie ¥ coOMparolIel TuH3e;

OPUBOJAUTH TpHUMEPHl (HAXOAWTh MH(OPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B MOBCEIHEBHOM MXHU3HM U1 oOOecreyeHUs
0€30MacHOCTH NpU OOpallleHMH C HOpudopaMH M TEXHUYECKUMHU YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsl M COOJIOAEHUS HOPM SKOJIOTUYECKOIO TIOBEJACHHS B
OKpYXKarollei cpee;

OCYILECTBIISATh MOUCK HHPOpManuu (Qusnueckoro copepxanuss B MHTepHere,
CaMOCTOSITENIbHO (POPMYJIHpYsI MOMCKOBBIM 3ampoc, HAXOAWThb IYTH OIpEleIeHUs
JIOCTOBEPHOCTH TOJIYUCHHOW WHGPOpMAIlMM HA OCHOBE WMCIOIIUXCS 3HAHUM U
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh P BHIOJHEHUM y4EOHBIX 3a/laHUil Hay4YHO--TIONYJISIPHYIO JINTEPATYPY
($u3MUeCKOro coaep)kKaHus, CIPaBOYHbIE MaTepuaibl, pecypchl ceTu HMHTepHerT,
BJa/IETh NpUEMaMH KOHCIEKTHPOBAHHS TEKCTa, NpeoOpa3oBaHUs HHPOpMALUH U3
OJIHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MTMCHMEHHBIC U YCTHBIE COOOIICHHS HAa OCHOBE MH(MOpPMAITIH
U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOrO COJEp)KaHUs, MyOJIMYHO NPEICTaBISTH
pe3yabTaThl MPOEKTHOW WJIM MCCIEAOBATEIBCKON AESITEIBHOCTH, NIPU 3TOM T'PAaMOTHO
MCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA amnmapaT H3y4yaeMoro pasjaena (U3MKH U
COIPOBOKIATh BBICTYIUIEHHE IMpe3eHTale C y4€TOM OCOOEHHOCTEH ayauTopuu
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo uacoB JIEeKTPOHHBIE
Ne HaumenoBaHue pa3aes0B 1 TeM (uudposbie)
Konrpouabnbie | IIpakruyeckue
n/n NMPorpamMmmbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1.@usuka u eé posib B MO3HAHUU OKPYKAKOIIEr0 MUPa
but6mmorekxa [IOK
11 ®dusuka - HayKa o oJe 2
M3HEa - Hayka 0 HpHpOA https://m.edsoo0.ru/7f416194
12 ®Ou3nUeCKUe BEIIMUNHBI 2 1 bubmotexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 1 Bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro 1o pazaeny 6
Pa3pnen 2.1lepBoHavaiibHbIe CBeJeHHS 0 CTPOEHHH BelIeCTBA
Bbu6mmoreka [LIOK
2.1 C 1
TpocHHe Berecsa https://m.edsoo.ru/7f416194
99 JIBr>KeHWE U B3aMMOJICHCTBUE YaCTHIL 5 1 bubnmnorexa [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmnorexa [IOK
2.3 ArperatHbie COCTO eIIecTBa 2
peratTHbl TOAHID BEMECTD https://m.edsoo.ru/7f416194
Hroro o pazneny 5
Paznen 3./IBuskeHune U B3auMoeiicTBHE Tel
3.1 MexaHn4deckoe JIBUKEHUE 3 bubnnorexa [IOK

https://m.edsoo0.ru/7f416194
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bu6mmoreka [IOK

3.2 4 4 1
HEPIHA, Macea, ToTHOCTH https://m.edsoo.ru/7f416194
bu6nmnoreka [IOK
3.3 .B 14 2
Cua. Bust cur https://m.edso0.ru/7f416194
Hroro o pazneny 21
Pa3nen 4./laBjienue TBEPABIX TeJl, :KUAKOCTEN U ra30B
41 Hasnenue. [lepenada naBneHus TBEPIbIMU 3 bubmuotexa [IOK
' TeJlaMHM, )KUJKOCTSIMU U Ta3aMu https://m.eds00.ru/7f416194
but6mmoreka [IOK
4.2 S
JlaBierne xuaKkocTH https://m.eds00.ru/7f416194
Bbu6mmoreka [IOK
4.3 A 6
TMOC(EpHOE JTaBICHUE https://m.edso0.ru/7f416194
44 JleficTBHE *KUIKOCTH U ra3a Ha IOTPYKEHHOE 7 3 bubnmorexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznen 5.Pabora u MOIIHOCTH. DHEPrUust
51 Pabota 1 MoI1HOCTH 3 1 bubmmorexa [IOK
https://m.edsoo0.ru/7f416194
52 [TpocThie MeXaHU3MBI 5 1 brbmorexa LOK
https://m.edso00.ru/7f416194
Bbu6nmoreka [IOK
5.3 M 4 1
CXAHITCCKad SHEpTt https://m.edso00.ru/7f416194
Hroro mo pa3aeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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8 KJIACC

KoanuyecrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3iesioB H TeM undpoBbie
Ne i/ P Kontponbusie | Ilpakruyeckue (1 pp )
NMPOrpaMMbI Bcero o0pa3oBaTeyibHbIE
padoThI padoTsI
pecypchbl
Pa3gen 1.TemioBuie siBJIeHUS
but6mmoreka LIOK
11 i 7
CTpocHHE 1 CBOHCTBA BeILIECTBA https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
CILTOBHIE MpOLECCR! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2.2y1ekTpryeckne 1 MArHUTHbIE SIBJIEHUS
21 DNeKTpUUYECKHe 3aps/ibl. 3apsHKeHHbBIE Tela 7 1 bu6nmnoreka [IOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
2.2 I1 i i 2 1 7
OCTOSHHRI SICHIPHHCCIHH TOk 0 https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBJICHUS 6 1 15 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 6] 4
FICKTPOMATHTHAT MHIyKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 145
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9 KJIACC

KoanuyecrBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aeioB U TeM nudposbie
Ne i/ P Kontponbusie | Ilpakruyeckue (1 pp )
NMPOrpaMMbI Bcero o0pa3oBaTeyibHbIE
padoThI padoTsI
pecypchbl
Pa3zgen 1.Mexannueckue sABJICHUSA
11 Mexannueckoe ABHKEHHE U CIIOCOOBI €0 7 1 but6mmoreka [IOK
' OTHCaHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 3 7 3
AIKOHBL COXpANCHIA https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
1.3 BiaumogelicTBue Ten 15 3
A https://m.edsoo.ru/7f41a4a6
Htoro mo pa3aeny 29
Pa3nea 2.Mexannuyeckne KoJ1e0aHUSA U BOJIHDI
b K
2.1 Mexannueckue KoseOanus 4 3 nommotexa [O
https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
2.2 MexaHu4uecKHe BOJIHEL 3B 5 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 9
Pa3nen 3.2/ieKTpoMarHuTHoOE 10J1€e M 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIeKTPOMAarHuTHOE TOJIC U 5 9 bu6nmorexa [IOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
Pa3nena 4.CBeToBBI€E ABJICHUS
41 3aKOHbI pacIpOCTPAHEHHUS CBETA 4 2 bub6mmoreka [IOK
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bubmuoreka [IOK
4.2 4
JIMH3BI ¥ ONITHYECKUE TTPHOOPHI 3 httos://m.edsoo.ru/7f41a4a6
4.3 Pasnosxenue 6enoro cBeta B CIIeKTp 2 2 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro o pa3aeny 10
Pa3pnen 5.KBanTOBBIC SIBJICHUS
but6mmoreka [IOK
51 n 3 1
CIIyCKaHHU€ U NOTJIOIIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
but6mmoreka [IOK
52 (CTpoetiiie ATOMHOIO Azpa 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
5.3 SAnepHble peakuun 4 1 https://m.edsoo.ru/7f41a4a6
Hroro no pa3aeny 11
Paznea 6.I1oBTOpuTE/ILHO-0000 IAK0IIMIT MOAYJIL
6.1 [ToBTOpenue 1 06001IeHNE COCPKAHUS 4 5 bu6mumoreka [IOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacoB DJIEeKTPOHHbIE
° ara
‘:;H Tema ypoka Beero Konrpoasnbie | IlpakTnuyeckue ilsyqe}mﬂ :)Ig;)l;zzizfenbﬂme
padoThI padoThI pecypent

1 ®du3uka — HayKa o PUpOJIE. 1
SIBnenus npupobl

2 duznuecKue sIBICHUS 1

3 duznyeckue BeIMUNHBI U HX 1
H3MepeHue
VYpok-uccnenosanue "M3mepenune

4 TEMIIepaTyphI TIPU MTOMOIIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JTaTYUKA
TeMIneparypsbl”

MeTo bl HAYyYHOTO TTO3HAHHUS.

5 Onucanue Gpu3NUECKUX SIBICHUI C 1 bubmmorexa LIOK
HOMOIIBIO MOTEITet https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[Iposepka

6 TUMOTE3bI: JAIBHOCTH MOJNETA MIApHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJbIIIe, YeM OOJIBIIIE BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
7 n;i)asbnaafomne JTUCKPETHOE 1 buGnnorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIECTBA

8 JIBM KeHME YacTHIl BEIIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a013e
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Ypok-uccnenoanue «ONbITH O

9 HaO0JI0ICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperaTHbIE COCTOSIHHS BEIIECTBA
OcobeHHOCTH arperaTHbIX COCTOSTHUIN
1 Boabl. O000IIeHHE IO pa3aeny bubnnorexa [LIOK
«llepBoHavasbHbBIE CBEJCHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEILIECTBAY
Mexannueckoe IBUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bubmuoreka [IOK
13 Cropocts. EXMHHLEL ciopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHM IBHKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — mepa bubmuoreka [IOK
WHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
16 [ImoTHOCTH BemecTBa. PacueT Maccel bubmuoreka [IOK
1 00beMa Tella IO ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopartopHas pabota «OmnpeneneHue
IJIOTHOCTHU TBEPJIOTO TENa
18 Pemenne 3amau no teme "II1oTHOCTE bu6nuoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHKA
19 B3auMoaeicTeus ten. Cuia
ynpyrocty. 3akoH ['yka
20 JlaboparopHas pabota «3yueHue

3aBUCHUMOCTHU PACTXKCHUA
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(medopmariyin) pyKUHBI OT
MPUIIOKEHHOM CHITBD)

21 [[“IBnenue tarotenus. Cumna TsHKECTH
CBs13b MKy CHIION TSKCECTH U

22 Maccou TenayBec Tena. Pemenue bubmmorexa LIOK

o ' | https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuiia TsHKeCcTH

23 Cuia TsSDKeCTH Ha APYTHX TIaHeTaxX. bubnuotexa [IOK
Pu3HYECKUe XapaKTEPUCTUKHU ILUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 H3mepenwne cui. Jlmramome

P A P https://m.edsoo.ru/ff0al8cc
Bbu6nuoreka [IOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
Crno)xeHue JBYX CHJI, HalTpaBJICHHBIX

26 © OO g yxov p bu6nmoreka [IOK
I HOH TIPSIMOM.

a N p https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYIOIIAS CHIT

97 Pemenue 3agad o teme
"PaBHOelicTBYIOIIAS CH”

28 Cuina Tpenus u e€ Buabl. TpeHue B bubmmoreka [IOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yueHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIBXKCHHUS OT CHJIBI IaBJICHUS U bubmmorexa [1OK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMpPUKaCaIOLIUXCs
MIOBEPXHOCTEID

30 Pemenue 3ana4 Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CHJIIbI

31 Pemenue 3agag nmo remam: «Bec bu6nmoreka [IOK

tenay, «['padudeckoe n3zoOpaxeHue

https://m.edsoo.ru/ff0alde0
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuy, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHID»

KonTponbhas pabota mo TemMam:
«MexaHn4YecKoe IBIKeHney, «Macca,

32 IJIOTHOCTBY, «Bec Temay,
«'padrueckoe n3o0pakeHre CH,
«Cunb»
33 JHasnenue. CriocoObl yMEHBIIICHUS U bubnuorexa [IOK
YBEIIMYEHHUSI TaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHUE raza. 3aBUCUMOCTb
34 i:L[aBJ'IeHI/I}I rasa ot oonrémMa bubmmorexa [OK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBiaeHUS TBEPABLIMHU
35 Tenpal\itn )KI:I[KOCTHMI/I u I‘I;.J;[aMI/I. bubamorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackams
36 JlaBaeHue B )KMAKOCTH U rase, bu6mmoreka [IOK
BEI3BAHHOE JICUCTBUEM CHIIEI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBineHue B bubnuorexa [IOK
JKHIKOCTH U Ta3ze. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6nuoreka [JOK
38 Coobmaromecs cocye! https://m.edsoo.ru/ff0a2970
39 lMunpanryeckuii pece bubmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiineBoi
YKUIKOCTHBIM HacOC
41 ATmocdepa 3eMin i IpUUrHBI €€ bub6mmoreka LIOK
CYILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nmyxa. ATMocdepHoe bubmmoreka [IOK
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JlaBJICHHUE

https://m.edsoo.ru/ff0a2b5a

I/I3MepeHI/Ie aTMOC(I)CpHOFO JaBJICHHA.

bu6mmoreka [IOK

43 OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTHI HAJl yDPOBHEM bubmmorexa [OK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexa LIOK
JIaBJICHUE HAa PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay no reme
AtmocdepHoe napnenue"
JlelicTBUE KUIKOCTH U ra3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
Apxumesnosa cuna
JlaboparopHas pabota «OmnpeneneHue
48 BBITAJIKUBAIOIICH CHUTBI, bu6mmoreka [IOK
JEUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTB
JlaboparopHas paboTa 1o Teme
49 «ccnenoBanue 3aBUCUMOCTH Beca bubnuorexa [IOK
TeJa B BOJIE OT 00BEMA OTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHJIKOCTb 4aCTH TeJIa»
50 [TnaBaHue Ten bubmmorexa [IOK
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KonctpyupoBanue apeomeTpa Ui
KOHCTPYHPOBAHHE JIOJKU U
onpeneneHue e€ rpy3onoabEMHOCTH"
52 Pemenue 3agau o remam: «IlmaBanue bubnuoreka [JOK
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cynoB. BoznyxormnaBanuey,
«/laBiIeHHE TBEPABIX TEI, JKUIKOCTEU
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbhas pabota no teme

53 «/laBiIeHHE TBEPABIX TEI, )KUIKOCTEU

Y Ta30B»
bu6nuoreka [JOK

>4 Mexanurieckas pabota https://m.edsoo.ru/ff0a3f82

bu6nmoreka [IOK

5 MogocTs. EAMHHIIE! MOLHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccinenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MTPH 1
Mo bEME MO JIeCTHHIE"

57 [Ipocteie MexaHnU3MBIL. Ppryar.

PaBHOBecue cun Ha peluare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTopHas pabota 05 bubmuoreka [IOK
«HccnenoBanne ycioBU paBHOBECHS https://m.edsoo.ru/ff0a478e
phIaara

59 Pemienne 3amad no reMe «Y clI0BUS bu6mmoreka [IOK
PAaBHOBECHS pbhlYara» https://m.edsoo.ru/ff0a48a6
Koaddurment nmonesnoro nencTus

60 MexaHuzma. JlaboparopHas pabora 05
«M3mepenne KII1JI HaknoHHOM
IJIOCKOCTH

61 Pemenne 3amay mo teme "Padora, bu6mmoreka [IOK
MorHocTb, KITJ[" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckas S3Heprusl. bubnnorexa [LIOK
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Kunernueckas u INOTCHIMAJIbHAA
QHCPIruAa

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT MO TEME
"DKcepUMEHTaIbHOE ONPEIEIICHNUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUATIBLHON YHEPTUU MPU
CKaThIBAHHUHM TEJIA 10 HAKIIOHHON
II0CKOCTH"

65

Konrtponbnas padora no teme
«Pabota 1 MOIIHOCTB. DHEPrusi»

66

Pesepublit ypok. Pabora ¢ Tekctamu
no TeMe "MexaHuueckoe ABHKeHue"

bubmuorexa [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepublit ypok. Pabora ¢ Tekctamu
o Teme "/laBieHue TBEPABIX TE,
JKUIKOCTEH U ra3oB"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

e3epBHBIN ypok. PaboTa ¢ TekcTamu
P Pao

1o teMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO HACOB I10
[NPOI'PAMME

68

12
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8 KJIACC

KonunyecrBo yacos JIeKTPOHHbIE
[
Jr:i-n Tema ypoka Beero Kontposbubie  IlpakTtnyeckue i[:;:eﬂl/lﬂ :)Ig;)l;l;(())l;:fenbﬂme
padoThI padoThI pecypesr
OcHOBHbIE TOJOXKEHUS MOJIEKYIISIPHO-
1 KHUHETUYECKON TEOpUU U UX Oibl’fHHe 1 Brbmmorexa [IOK
https://m.edsoo.ru/ff0a5256
TIOJTBEPKICHUS
2 Macca u pazmMep aTOMOB M MOJICKYJT 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1 bub6mmoreka [IOK
ra3000pa3HOr0 COCTOSIHUIA BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOKCTB TBEPIOTO,
4 YKHUJIKOTO ¥ Ta3000pa3HOro COCTOSHUN 1
BEILECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
bu6nmnoreka [IOK
5 Kpucrannmmueckue u amopdHble Tena 1 httos://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWUIIPHOCTb. 1 bu6mmoreka LIOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeruioBoe paciIMpeHUE U CKaTHE 1 buommorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TETUIOBOTO JIBHIKEHUS 1
YacTUI]
9 Brytpennsis sueprusi. CriocoOb1 1 bubmuotexa [IOK
W3MEHEHUs BHYTPEHHEN JHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunpr Termonepenaun 1 but6mmoreka [IOK
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https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "IIpakTuueckoe
UCTIOJIb30BAHUE TETJIOBBIX CBOWCTB

but6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonudaecTBo TerioTel. Y aenpHas bubmuorexa [IOK
TEIMJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OaiaHca. bubnmorexa [IOK
TennooOMeH U TETITIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast pabota

1 "UccnenoBanue sSBICHUS bubmuoteka [IOK
TeriooOMeHa U CMEITNBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit Boasl"
PacueT konudecTBa TEILIOTHI,

15 He0OXO0IMMOT0 JIJIsl HarPEeBaHUS Tea
Y BBIICISIEMOTO UM TIPH OXJIKICHUH

16 JlabopaTtopHas pabota "Onpenenenue bubnmorexa [IOK
YIEIbHON TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIUIMBA. Y IebHas TeTioTa bu6nunorexa [IOK
cropaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpAECBaHUE

18 KPUCTAIJINYECKUX TeN. Y IeIbHas bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaGopatopHas pabota "Ormnpenenenue bub6mmoreka [IOK
yZ€JIbHOM TEIUIOTHI IUIaBJI€HUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBanue 1 KOHIACHCAIINS. bubmuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenbHas Temiora bubnuoreka [IOK
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napooOpa3oBaHMs U KOH/ICHCAIIUU.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS
OT aTMOC(EPHOTO JTABICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3nyxa. JlabopatopHas
pabota "Onpenenenue
OTHOCHUTEIFHOM BJIAKHOCTH BO31yXa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onipeiesicHUe
BJIQYKHOCTH BO3JTyXa

24

[TpuHIHITBEI paOOTHI TETUTOBBIX
neurateneil. [laposas TypOuHa.
JIBrraTens BHYTPEHHETO CTOPAHMS

25

KII/I TerioBoro aBuratens.
TenioBble ABUTATEIIN U 3aIIUTA
OKpY>Karolle cpebl

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

26

3aKkoH COXpaHCHUA U TPCBpALlICHUSA
OHCPIUM B TCIINIOBBIX IMIPOHCCCaxX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMme "TennoBble ABICHUS.
N3MeHeHne arperaTHbIX COCTOSTHUI
BemecTna"

bu6nmnoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota 1o teme
"TemnnoBele aBiIeunsa. smenenune
arperaTHbIX COCTOSTHUH BellecTa"

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

29

9J'ICKTpI/I3aI_[I/IH TECII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

30

VYpok-uccnenoanue "IneKTpuzaus
TeJ UHIAYKIUEN U IIPH
CONPUKOCHOBEHHH "
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https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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B3aumoneicTBue 3apsSyKEHHBIX TEIL.

but6nmoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTpUYECcKOoe MoJe.
39 HarnpsxeHHOCTB 3JIEKTPUYECKOr0 bu6nmorexa [IOK
nostst. [ IpuHnun cynepnosunuun https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX MOTEH
Hocurenu snekrpudeckux 3apsoB.
33 DOnemeHTapHbIi 3apsag. CTpoeHue
aToma
34 [IpoBOAHMKY 1 TUANEKTPUKH. 3aKOH bub6mmoreka [IOK
COXPaHEHUs JIIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha IpUMeHeHNE bubmmoreka [IOK
CBOMCTB 2JIEKTPUYECKUX 3aps1/10B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €r0
36 cymectBoBaHus. McTtounnku Brbmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBHSI DJIEKTPUYECKOTO TOKA bubmorexa OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicteue
38 3JEKTPUYECKOTO MOJIsl HA MPOBOAHUKU 1
U TUDJICKTPUKA"
39 DIIEKTPUUYECKUI TOK B METaJIAX, bubnunorexa [IOK
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DJexTpuyecKas erb U € COCTaBHbIE
4acTu
Cuia Toka. JlabopaTopHas pabora
but6mmoreka [IOK
41 "M3MepeHne U peryIupoBaHue CHITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DneKTpuUecKoe HalpsKEHHE.
Bonbet™meTp. JTabopaTophas pabora

but6mmoreka [IOK

42 "M3mepeHue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

43 ConpoTHuBi€HNHE TPOBOIHUKA. bub6mmoreka LIOK
Y nenpHO€e COMMPOTHUBIIEHHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabota "3aBUCUMOCTD

44 3JIEKTPUYECKOTO COMPOTUBJICHUS 1 bubmuoteka [IOK
MPOBOJHUKA OT €0 JJTUHBI, IO N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUCHUsI U MaTepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa i1 ydacTka Bubmmorexa LIOK

https://m.edsoo.ru/ff0aa44a

enu
JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UJIYILETO Yepe3 Pe3UcTop, OT 1 bubmmorexa LOK

https://m.edsoo.ru/ff0aa04e

COTMPOTHUBIIEHUS PE3UCTOPA U
HampspDKEHUs Ha pe3ucTope”

47 [MocnegoBarenbHOE U MapaIeIbHOE
COEJIMHEHUS TIPOBOJIHUKOB
JlaGopatophas pabota "TIpoBepka

48 MIpaBUJIa CIIOKEHUS HAIPSKEHUN IpH 1 bu6nmnorexa [IOK
MOCJIEIOBATEIbHOM COCAMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHas pabota "I[IpoBepka

49 MpaBujIa JJIsI CUJIbI TOKA MPH 1 bubnmorexa [IOK

napaijeIbHOM COeTMHEHUN
pe3uctopon"

https://m.edsoo.ru/ff0aadle
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Pemenue 3a1ay Ha npuMeHEHUE

50 3akoHa OMa st pa3sIndHOro bubmmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGota 1 MOIITHOCTB ANIEKTPUYECKOTO bu6nmorexa [IOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopartopHas padora "Onpenenenue
52 a60TpH u if[ounfocm 3IIEK pnqecxoro bubmmorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKIE [ENN U HOTPEOUTEIN
53 3neKTTqueCKoﬁ SHEPruu BT6pLIT bubmmorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroToBkKa K KOHTPOJIBHOM paboTe
o TeMe "DIIEKTPUYECKUE 3apsIIbl.
54 3apsKeHHbBIE T:JII)a U ux P bubmmorexa TIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTeus. [10CTOSHHBIN
3JEKTPUYECKUN TOK"
Kontponbhas pabora 1mo reme
"DIEeKTPUUECKHE 3aPSAIbL.
55 3a ﬂ)KTeII)JHHe Teaa I/IpI/IX Bubmiorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumozeiicTeus. [TocTOSTHHBIN
3JIEKTPUYECKUMA TOK"
56 ITocTostHHBIE MATHUTHL, KX
B3auUMOJEcIICTBUE
57 VYpok-uccnenosanue "M3yuenue bubnnorexa LIOK
HOJIEW TOCTOSHHBIX MaruuToB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe nojie. MarauTHoe 110J1e
but6mmoreka [IOK
58 3eMIiIU 1 €T0 3HaYEHUE JUIA )KU3HU Ha

3emite

https://m.edsoo.ru/ff0acOba
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59

OmnsIT OpcTena. MaruutHoe 1ose
INEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTYIIKU C TOKOM

but6mmoreka [IOK

https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue JIeKTPOMAarHuTOB B
texHuke. JlabopaTopHast pabota
"N3y4yenue neicTBUs MarHUTHOTO
0JIs1 HAa TPOBOJAHUK C TOKOM"

0.5

Bbu6nmoreka [IOK

https://m.edsoo.ru/ff0ac74a

61

DeKTpOIBUTATENb [IOCTOSHHOT'O
ToKa. Mcnonp3oBanne
AJEKTPOABUraTeIeH B TEXHUUECKUX
YCTPOMCTBAxX U HAa TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBanue 1 u3ydeHue
paboTHI AneKTpoABUTATEIIA"

bubmuoreka [IOK

https://m.edsoo.ru/ff0ac86c

62

OmnbiTel @apajesi. 3akoH
ANEKTPOMArHUTHOW HHTYKITUH.
IIpaBuno Jlenna

63

DnektporeHeparop. CrocoObl

TOJTYYCHUS DJIEKTPUUECKON SHEPTUH.

DJIEKTPOCTAaHIIMU Ha
BO300HOBISIEMBIX UCTOYHHKAX
SHEpruu

64

65

[ToaroToBka Kk KOHTPOJBLHON PabOTE
110 TeMe "DIIEKTPUUECKHE U
MAarHUTHBIC SBIICHUS"

KonTponbhas pabora o Teme
"DJIeKTpUUECKUE U MATHUTHBIC
siBIIeHUs"

but6mmoreka [IOK

https://m.edsoo.ru/ff0acb14
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66 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bu6mmoreka [IOK
o teme "TennoBsle ABIeHUS" https://m.edsoo.ru/ff0acc5e
Peseprublii ypok. Paborta ¢ TekcTamu

67 o Teme "TlocTosTHHBIH 1 bubmmorexa LIOK

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

INEKTPUYECKUIN TOK

68 PezepBHblit ypok. PaboTa ¢ TekcTamu 1
1o teme "MarHuTHsbI€ siBiIeHUS"

BIIEE KOJIMYECTBO YHACOB I1
OBbII{ OJI CTBOYACOBIIO 68 145

[NTPOI'PAMME

42



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

9 KJIACC

KoaunuecTBo yacos JIeKTPOHHbIE
Ne n/n Tema ypoka Kontpoabnbie | IlpakTuyeckue Aara tupoELie
Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoTbI padoTbI pecypent

1 MexaHn4ecKkoe IBUKEHHUE. 1
MarepuanbHasi TOUKa

5 Cucrtema orcueta. OTHOCUTEIIBHOCTh 1 bubmuoreka [IOK
MEXaHUYECKOI'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsiMOTMHENHOE

3. nBrxeHue. HepaBHoMepHoe 1 bubnumoreka LIOK
npsiMosHetHoe ABMxkeHue. CpenHsis https://m.edsoo.ru/ff0ad19a
Y MTHOBEHHAasl CKOPOCTh
[IpsimosuHETHOE PABHOYCKOPEHHOE

A nBwkeHue. Yckopenue. CKopocTh 1 bubnunorexa [IOK
IIPSIMOJIMHEMHOT'O PaBHOYCKOPEHHOI O https://m.edsoo.ru/ff0ad8d4
nBkenus. ['papuk ckopoctu
Jlaboparopnas pabora "Onpenenenue

CKOpEHUS Teja mpu
5. :),aBHl())YCKOpeHHONf) JBHKEHUH I10 1 1 bubmmorexa [OK
. " https://m.edsoo.ru/ff0adb18

HAKJIOHHOU TuTockocTH". CBOOOIHOE
nagenue ten. Oneitel ["anunes
PaBHOMEpHOE IBIKEHHUE TIO

6 okpyxkHocTH. [lepuon u yacrora 1 bubnmnoreka [IOK

oOpamenus. JInnelinas 1 yrioBas
CKOpPOCTH

https://m.edsoo.ru/ff0ael76
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7. LleHTpOocTpeMUTENBEHOE YCKOPEHHE
8 Ilepssiit 3akoH HeroTona. Bextop bubmunoreka LIOK
' CHUIIBI https://m.edsoo.ru/ff0ae612
9 Bropoii 3akon HbroToHa. bubnuoteka [IOK
' PaBHOzEHCTBYIOIAS CUIIA https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HproToHa.
10 Cp eprno3uius cuil. Pemenne 3amau bubmioreia LIOK
' yrep t i A https://m.edsoo.ru/ff0ae982
Ha IpuUMeHeHue 3akoHoB HbroToHa
Cuna ocTH. 3akoH ['yka.
11 p yHpyT «é’K bu6nmorexa [IOK
' CHICHHE 3a/IAT IO TEME («HiTa https://m.edsoo.ru/ff0aeca?
YIIPYTOCTH
19 JlabopaTtopHnas pabota «OnpeneneHue bubmmoteka [IOK
' KECTKOCTH MPYKUHBI». Cuiia TpeHus https://m.edsoo.ru/ff0aee28
Pemenue 3amau no reme «Cuna bu6nmoreka [IOK
13.
TPEHUS» https://m.edsoo.ru/ff0afa26
14 JlaGopaTopHnas padota "OmnpeneneHne bu6muoteka LIOK
' Kod(uImeHTa TpeHU CKOIbKECHUS" https://m.edsoo.ru/ff0af8be
Penrenue 3agad mo reMe "3aKOHBI
Hrrotona. Cuna octu. Cuna
15 enus". Cuna T:;I;Z;n Y 3aKOH bubmmorexa [OK
: tperust". Cu
P https://m.edsoo.ru/ffOafb8e
BCEMHUPHOTIO TSATOTEHUSA. Y CKOPEHHE
CBOOOHOTO Ta/ICHUS
VYpok-koHpepenus "/[Buxkenue Ten
16. BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conmueunas cucrema). ['anaktuku”
17. Pemenue 3amau mo teme "Cuna bu6nunoreka [IOK
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TSOKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/ff0af5f8

HepBaﬂ KOCMHUYCCKast CKOPOCThb.

butmmoreka [IOK

18.
HesecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaibHON TOUKH.
AOGCoOTHO TBEPIOE TEIIO.
PaBHOBecue TBEPAOTO TEIIA C
19 3aKpeIUIEHHOM orc)mo BpaICHUS bubmorexa [OK
' p patl ’ https://m.edsoo.ru/ff0afe36
MowmenT cuinbl. LleHTp TsxecTu.
Penrenue 3anay mo reme "MomeHT
cuiibl. LlenTp TsxecTn"
IToaroroBka K KOHTPOJILHOI padoTe
20 10 TEME "MexaHI/IqTelz:Koe BI/I)P;(eHI/Ie bubmmorexa [IOK
' y | A ' https://m.edsoo.ru/ff0b0408
B3anmoneiictBue Ten
KonTponbHas pabota o teme
21 "MexaHU4eCKOe IBIKEHUE bubnmorexa [OK
' y | ' https://m.edsoo.ru/ffob06ec
B3aumoneiictBue Ten
Nmnynec Tena. Ummynsce cuibl. 3akoH
COXpaHEHUs UMIYJIbca. YIPyroe u
22 e : o€ B3a }(I) eic Ie)ylze CHHEe bubamorexa LOK
. H B3auMoJIelicTBHE. Pemenu
Yipyr " A https://m.edsoo.ru/ffOb07fa
3a]1a4 110 TeMe "3aKOH COXpaHEHUs
ummynbca”
23 Ypok-koHbepenmus "PeakTuBHOE
' JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubmmoreka [IOK
24. Mexanundeckasi pab0Ta ¥ MOIIHOCTb
P H https://m.edsoo.ru/ff0b0a84
25. PaboTa cHIIBI TSKECTH, CUJIBI bubmunoreka [IOK
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YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8

Jlaboparopnas pabora «Omnpenenenue
paboThI CUJIBI TPEHUS TIPU

26. PaBHOMEPHOM JBHKCHHUHU TeJIa 110
TOPU30HTAJILHON TOBEPXHOCTH»

CBsi3b 2HEPTUH U PaOOTHI.

27 IloTeHumanbHas SHEPIUsl. bu6nnoreka LIOK
Kunernueckas sneprus. Teopema o https://m.edsoo.ru/ff0b0c32
KUHETHYECKOW SHEPruH

28, 3aKOH COXpaHEHUs SHEPTUU B
MeXaHHKe

2. JlaGopatopHnas pabota «3yuenue bubnuoreka LIOK
3aKOHA COXPaHEHHUS YIHEPT U https://m.edsoo.ru/ff0b12fe
KounebarenbHoe 1BUXKEHHE U €T0

30, XapaKTepUCTUKU. 3aTyXarollue bubmmoreka [IOK
KosneOaHus. BeIHYX/ICHHBIC https://m.edsoo.ru/ff0b1858
Kosiebanus. Pe3onanc
MarteMaTuyecKuil U npy>KUHHBINA
MasiTHUKH. Y POK-UCCIIEJOBAHUE

31 «3aBHCUMOCTH TIeprOJIa KoJeOaHuil OT bubmmoreka LIOK
JKECTKOCTH MPYKUHBI U MACChI Ipy3a». https://m.edsoo.ru/ff0b197a
[TpeBpaiienre sHEPTUn Npu
MEXaHUYECKUX KOJIeOaHUAX
JlaboparopHnas pabota «OmnpenencHue

32. ‘-IaCTOI")FbI Hpneplfoxla KoneGaI:Hfﬁ bubmorexa OK

https://m.edsoo.ru/ffOblaec
NPY>KUHHOT'O MasiTHUKa»
33. JlabopaTopnas pabota «IIpoBepka bubmuoreka LIOK
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HE3aBHCUMOCTH MEePHOJIa KoJIeOaH it
rpy3a, MOJIBEIMIEHHOT0 K HUTH, OT
Macchl Ipy3a»

https://m.edsoo.ru/ff0b197a

34.

Mexaunueckue BoiHbL. CBOMCTBA
MeXaHu4ecKux BoJH. [IpogosibHbIC U
MOIEPEYHBIE BOJTHBI

bubnuorexa [IOK
https://m.edsoo.ru/ff0b21fe

35.

Ypoxk-koHpepenus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOaHbI". 3BYK.
PacnipocTtpanenue u oTpakeHHe 3ByKa

36.

VYpok-uccnenopanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3By1<a oT
9acToThI". [ pOMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHUI PE30HAHC

37.

VYpoxk-koupepenus "YapTpa3Byk u
UHQPa3BYK B IPUPOJIEC U TEXHUKE".
[ToaroroBKka K KOHTPOJIBHOM paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannyeckue KoiedaHusi 1 BOJHBI"

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

38.

KontponbHas pabota 1o teme
"3akoHbI coxpaHeHus1. MexaHuYecKue
KoJieOaHusi U BOJIHBI"

39.

DIEeKTPOMAarHUTHOE MOJIE.
DJeKTpOMarHuTHbIE BOJIHBL. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH.

bu6nunoreka [IOK
https://m.edsoo.ru/ff0b2abe

40.

Ypok-konpepenmus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6
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Hcnonp3oBanue 37€KTPOMarHUTHBIX
BOJIH 1A COTOBOI CBA3M"

41.

VYpok-uccnenosanue "M3yuenne
CBOMCTB 2JICKTPOMAarHUTHBIX BOJIH C
MTOMOIIbIO MOOMITEHOTO TenedoHa"

bubnunoreka [IOK
https://m.edsoo.ru/ff0b2c6c

42.

Pemenue 3agayu Ha onpeneneHue
YaCTOThI U JIJIMHBI DJIEKTPOMarHuTHOM
BOJIHBI

43.

DneKTpoOMarHuTHasl Ipupoja CBeTa.
CxopocThb cBeTa. BosiHOBBIE CBOMCTBa
CBETa

bubnmorexa [IOK
https://m.edsoo.ru/ff0b31d0

44,

Hcrounuku ceera. IIpsamonuneiinoe
pacnpoCTpaHEHHUE CBETA. 3aTMEHUS
Connua u JIynsl. 3ak0H OTpaskeHus
cBeTa. 3epkana. Pemienue 3a1ad Ha
IIPUMEHEHNE 3aKOHA OTPaKECHUS CBETa

bubnunorexa [IOK
https://m.edsoo.ru/ff0b3658

45.

HpCJ'IOMJ'ICHI/Ie cBeTa. 3aKoH
MMPEIOMIICHUA CBETA

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

46.

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcronp30BaHue MOTHOTO
BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJAX

bubmuoreka [IOK
https://m.edsoo.ru/ff0b3c5c

47.

Jlaboparopnas pabota "HccnenoBanue
3aBHCUMOCTH YIJIa IPEJIOMIICHHUS
CBETOBOTO JIy4a OT yIJia aJleHus Ha
rpaHuLe "BO3yX-CTEKIIO

48.

VYpoxk-koHpepenuus "HcnonszoBanue
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MIOJIHOT'O BHYTPEHHETO OTPaKECHHUS
CBCTOBO/bI, OIITUKOBOJIOKOHHAA
CBSI3b"

JImaser. OnTHdeckas cuia JIUH3EL

bub6moreka [IOK

9. [TocTpoenune n3o00pakeHUH B TMH3AX https://m.edsoo.ru/ff0b3f2c
JlaGopaTopnas pabora "OnpenencHue

50. (I)OKyEHOI“g paC(I:)TOHHI/ISI u OETI/IHGCKOﬁ Bubmiorexa LIOK

. https://m.edso0.ru/ff0b4206
CHJIBI cOOUparoIen JTUH3bI"
VYpok-koupepennus "Onrtuueckue
51. JII/I:HSOBBquI)IpIz/I6OII)H". I'na3 kak Bubmiorexa LIOK
https://m.edsoo.ru/ffOcOa7e
ONTHYECKAs CUCTEMA. 3PEHUE

5 Ypoxk-koubpepenuus "JledexTs
3penusi. Kak coxpanuts 3penue"
Pasnosxenue 6exoro cBeTa B CIIEKT.

- OmneiTel HeroToHa. Crioxkenne bubmuoreka [IOK
CIIEKTpaJIbHBIX [[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHnast padora "OmbITHI 110
pa3oKEHUI0 OeNIoro CBeTa B CIEKTP U
BOCITPHUSITHIO [IBETA TIPEIMETOB MPHU UX

e4 HaOJIIOICHNH Yepe3 IBETOBbIE bu6nuoreka LIOK
¢GubTpel". YpOK-IPaKTUKYM https://m.edsoo.ru/ff0cOe2a
"BonHOBBIE CBOICTBA CBETA!

Jycriepcust, uHTephepeHus u
mudpakmys"”
e5 OnsiTsl Pe3epdopaa u mnanerapuas bubnuoreka LIOK

MOACJIb aTOMa

https://m.edsoo.ru/ff0c12a8
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Iloctynatel bopa. Moxeins aroma
bopa. Ucnyckanue u noryonieHue

bu6nunoreka [IOK

6. cBeta atoMoM. KBaHThL. JIuHeiuaTsie https://m.edsoo.ru/ff0c144c
CIIEKTPBI

57 Ypok-npaktukym "Habmronenue bubnuotexa [IOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550

58. PagnoakTHBHOCTE U €€ BHABI bubmorexa LIOK

https://m.edso0.ru/ff0c1672

50, Crpoenue aTromHoro saapa. Hyknonnas bubnuoteka [IOK
MOJEIb https://m.edsoo.ru/ffOc18ac
PannoaktuBHBIE pEeBpalICHHUS.

60. I/I3I(I)TOHBI. PCHJCHI/II:; 35;1;; 110 TeME: bubmorexa TIOK

https://m.edsoo.ru/ffOclald
"PannoakTuBHBIE TpeBpanieHus"
[Tepuon nonypacnana. Ypok-

61 KoH(epeHuus "PannoakTuBHbIE bubnmnorexka HOK
W3JIyYEHHUsI B IPUPOJIE, MEAULIUHE, https://m.edsoo.ru/ff0c2126
TeXHUKE"

SnepHsbie peakuyu. 3aKOHbI

62. COXpAHEHHUs 3apsiI0BOIO U MaCCOBOTO bubnmoreka [IOK
yuces. DHEprus CBs3U aTOMHBIX sJIEP. https://m.edsoo.ru/ff0c1c58
CBsI3b Macchl U SHEPIUU
Pemenue 3a1a4 o reme " nepueie

63, peakuun". Peakiiuu cuHTe3a u
nenenus saep. cTouHuKy 3Hepruu
Connia u 3BE37

6. Ypok-koHpepenus "Anepuas bu6muoreka LIOK

sHepreTHka. JleicTBus

https://m.edsoo.ru/ff0c223e
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pPaMOAKTUBHBIX U3ITyUE€HUH Ha )KUBBIE
opranusmsl". [loaroroBka k
KOHTPOJIBHOI paboTe 1o Teme
"JneKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJTHBI.
KBanToBEIC siBeHUA"

KonrponbHas paboTa 1o teme
"DIeKTPOMArHUTHOE TOJIE.

65. 1
DJIEKTPOMArHUTHBIC BOJIHBL
KBauroBsie aBieaus"
[ToBTOpeHue, 0000IIEHNE.
66 JlaGopatopHbIe paOOTHI IO KYPC 1 1 bubmorexa LIOK
' | PaTOPHbIC P . pey https://m.edsoo.ru/ff0c245a
BzaumonelictBue Ten
[ToBTOpenue, o6o01IeHHE.
67 JlabopaTopHbIe pabOTHI II0 KYPC 1 1 Bubmaorexa IIOK
' B PATOPHKIE P | pey https://m.edsoo.ru/ffoc2c52
CBETOBBIE SIBJICHUS
68. [ToBTOpeHmE, 0000IIIEHHE. 1
68 27
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