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IHOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢Qu3ukKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIieHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeinbHOU
nporpammel, npeactaBieHHbIX B DI'OC OO0, a Taxke ¢ yuérom deaepalbHOH paboyeil mporpaMmbl
BocnuTanus u Konuenmuu npenogaBanust yueoHoro npeamera «Ouznukay.

Copnepxanue mporpaMmbl 1Mo (U3MKE HAmpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalomUXCs W OpTraHU3alMi0 H3ydeHHs (U3MKH Ha JEATEIbHOCTHOM OCHOBEe. B
mporpaMMe 1Mo (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO MpeIMeTa B pealu3alud TpeOOoBaHUMN
OI'OC OO0 K MmIaHUpPYyeMbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3yJibTaraM OOYyYeHHS, a TaKkKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YeOHBIX IMPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHwUs.

[IporpamMMma no (hu3HKe yCcTaHABIMBAET paclpeaesicHHe yueOHOro MaTepuala 1mo rogaMm o0ydeHus
(mo kmaccam), mpejyiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTh W3YYEHHSI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJatoNIIXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IETbI0 OKa3aHWS METOJUYECKOW IMOMOIIM YYUTEIIO B
co3/1aHuu paboueld mporpaMMel 10 y4eOHOMY MTPEIMETY.

Odu3uka SBISETCS CUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB,
MTOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB W SIBJICHUH, M3y4aeMbIX XUMHUECH, OMOJIOTHEH,
acTpoHOMHEH W (Qu3ndeckol reorpaduell, BHOCHT BKJIAJ] B €CTECTBCHHO-HAYYHYIO KapTHHY MUDA,
MpeIoCTaBIIsAeT Haubolee sICHbIe 00paslibl MPUMEHEHHs] HayYHOTO METOoJla MO3HAHUS, TO €CTh crocoba
MOJIyYEHUsl JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TIaBHBIX 33/1a4 (pU3NUYECKOro 00pa3oBaHUs B CTPYKType 00IIero o0pa3oBaHus COCTOUT B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH U MHTEpeca K HayKe Y 00y4aroluxcsl.

WN3yyenne ¢usukm Ha  0a30BOM  ypOBHE MPEANONaraeT  OBIAJEHUE  CIEIYIOIIMMHU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTDH SBIICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEpHpPETUPOBATh JIAaHHBIE M HCIOJb30BaTh HAyuyHbIE J0Ka3aTeNbCTBA JJISl TOJIY4YECHHUS

BBIBOJIOB.

Lenn n3yueHust GU3MKU Ha YpOBHE OCHOBHOT'O 00IIero oopazoBaHMs onpezaeneHsl B KoHuenuu
npenojaBaHus ydeOHoro mnpenMera «@Pusuka» B 00pa3oBarenbHBIX opraHuzanusx Poccuiickoit
Odenepanyy, peaqu3ylOUMX OCHOBHBIE 00IIe00pa30oBaTeNIbHBIE MPOTrPaMMbl, YTBEPXKJIEHHOW pelleHrneM
Komnnernn MunucrepctBa mpocseriennst Poccuiickoit denepanuu (mporokon ot 3 aexadbps 2019 r. Ne
[1K-4BH).

Hean n3yyeHus pu3nKu:

e TMpuOOpeTeHHE HHTEepeca W CTPEMIICHHS OOydYaloIIUXCs K HAaydHOMY HU3YYEHHUIO TPHUPOJBI,

pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIE TTO3HAHUS U (HOPMUPOBAHUE UCCIIEIOBATENIHCKOTO
OTHOIIEHUS K OKPY>KAIOIITUM SIBIICHUSIM;

¢ (opmupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa U3y4YeHHs] OCHOB CTPOCHHUS MAaTepUU
1 QyHIaAMEHTATBHBIX 3aKOHOB (PM3HKH;

e (opmupoBaHUE MpPEICTaBICHUN O POJaM (U3MKHU AJI Pa3BUTUS JIPYIMX €CTECTBEHHBIX HAayK,
TEXHHUKHU ¥ TEXHOJIOTHI;

® pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oymymieil mpodeccnoHaIbHON IeATeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K TaJIbHEUIIIEMY O0YUYCHHUIO B ’TOM HAIPABIICHUH.

JlocTrkeHrne 3TUX Ieleld mporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
o0ecreynBaeTcs pelIeHUueM CIeyIONUX 3aAay:



e TMpuoOpeTeHHWEe 3HAHWW O JMCKPETHOM CTPOCHHH BEIIEeCTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpuOOpPETeHHE YMEHHI OIMUCHIBATH U OOBSACHATh (PU3UYECKHE SBICHHUS C HMCIOIH30BAHUEM
MOJIYYE€HHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEILIEHUsSI MPOCTEUIINX PACYETHBIX 3a]a4 C MCHOJIb30BaHHUEM (U3HUECKUX
MoOjIeJIel, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE yMEHUU HAOIIOJATh NPUPOIHBIC SBJICHUS U BBINOJIHATH OMBITHI, JaOOpaTOpPHBIE
paboThI U IKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHNUS C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX IPHOOPOB;

e ocBoeHHE TMpUEMOB paboTel ¢ wuHbopManuend (U3MUECKOTO COJEp)KaHUs, BKIOYAs
WH(OPMALIMIO O COBPEMEHHBIX JOCTHIKCHUSX (U3UKH, aHAIU3 M KPUTUYECKOE OIICHUBAHHE
uH(pOpMAIINH;

® 3HAKOMCTBO cO cdepamu TPO(DHEeCCHOHATBHOW MAEATEIHHOCTH, CBS3aHHBIMU C (u3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHUSIX (PHU3NUECKON HAYKH.

Ha usyuenue ¢u3uku (0a30Bblii YPOBEHb) Ha YPOBHE OCHOBHOI'O 00IIIEr0 00pa3oBaHus OTBOJUTCS

238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hezeno), B 8 kiacce — 68 vacoB (2 yaca B Henenwo), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENIO).

[Ipemiaraemerii B mporpaMMe 1o (M3HMKE MNEpeveHb JIadOPaTOPHBIX pPabOT M OMBITOB HOCUT
PEKOMEHAATEeNbHbIM XapaKkTep, yYUTeb JleslaeT BhIOOp HpoBeleHHs Ja00paTOpPHBIX pabOT U OMBITOB C
y4€TOM HHIMBHUAYaJIbHBIX OCOOEHHOCTEH oOOydJaromuxcs, CIUCKAa SKCIIEPUMEHTAIbHBIX 3aJ[aHUH,
IpeJylaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pu3uKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®duznka — Hayka o npupoje. ABnenus npupoapl. Gusznyeckue sBICHUSA: MEXaHUYECKUE, TEIIOBHIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BenuuuHbl. M3Mepenne ¢pusnueckux BenuunH. Ousndeckue npudopsl. [lorpenrHocts
n3MepeHuil. MexxyHapoaHas CuCTeMa €AMHULL.

Kak ¢usuka u apyrue ecrecTBeHHble HayKH H3y4aloT mpuponay. EcTecTBeHHO-Hay4dHBIH METOJ
MO3HAHUS: HAOJIO/IEHHWEe, MOCTaHOBKAa HAYYHOI'O BOIIPOCA, BBIABM)KEHHE THUIOTE3, SKCIEPUMEHT II0
MIPOBEPKE THIIOTE3, O0BSICHEHHE Ha0M01aeMoro siBieHus. Onucanne GU3NYECKUX SIBJICHUN C TIOMOIIBIO
MOJCIIECH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @uznueckre TPUOOPHI W TMPONEAypa MPSMBIX H3MEPEHUN aHaJOTOBBIM U IU(POBBIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenre UeHBI JeNIeHUs MIKAIbl K3MEPUTEIHHOTO Mprbopa.

H3mepenne paccTOsTHUMN.

W3mepenne 00bEMa JKUAKOCTH U TBEPAOTO TETa.

Omnpenenenre pa3sMepoB MaJIbIX TEl.

N3mepenne Temmneparypsl Mpy MOMOIIN KUIKOCTHOTO TEPMOMETPA U IaTUYHMKA TEMIIEPATYPHI.
[IpoBenenue uccneqoBaHus MO MPOBEPKE TMIIOTE3bI: NAJbHOCTh MOJETA MIAPHUKA, MYHIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JIbIe BBICOTA ITYCKa.

Pa3nea 2. IlepBoHauyanbHble CBeleHHS O CTPOCHHMH BellecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. OMNbITHI, J0Ka3bIBAIOIINE JAMCKPETHOE
CTPOEHHE BEILIECTBA.

ok wnNE

JIBrkeHne yacTul BemecTBa. CBs3b CKOPOCTU JIBUIKEHMS YaCTHUIl ¢ Temreparypoil. bpoyHoBckoe
nBukeHue, udpdysus. BzaumonelicTBre yacTul BeecTa: NPUTSHKEHNE U OTTaIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIABIX (KPUCTAUIMUECKUX)
Ten. B3auMoCBS3b MEXIy CBOHNCTBAMHU BEIIECTB B PAa3HbIX arperatHbIX COCTOSHUAX M MX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUXKEHUS.

2. Habmonenne nuddys3un.

3. HaGmionenue siBneHU#, OOBIACHAIOMIUXCS TNPUTHKEHUEM WM OTTAIKMBAHHUEM YaCTHIL

BEILIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. Omenka quaMeTpa aToMa METOJOM PSIOB (C UCTIOTB30BaHueM GoTorpaduii).

2. OnbIThl IO HAOJIIOIEHUIO TEIUIOBOTO PAaCIIMPEHUS Ta30B.

3. OmnbITBl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue TeJl.

Mexannueckoe ABMkeHHe. PaBHOMepHoe M HepaBHOMepHOoe aABMkeHue. CkopocTb. Cpemssis
CKOPOCTb MPU HEPABHOMEPHOM JIBIDKCHHUH. PacuéTt myTu 1 BpeMeHH JIBUKCHUSI.

SBnenue wHepuuu. 3aKOH MHEpUMH. B3auMopaeicTBHe Ten Kak NPUYMHA M3MEHEHUsI CKOPOCTHU
NBWKEHUS Ten. Macca kak mMepa uHepTHocTH Tena. llnotHocTs BemiecTBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BEIlleCTBa.

Cuna xak xapakTepucTuka B3aumojeiictsus ten. Cuma ynpyrocty u 3akoH ['yka. M3mepenue cuisl
C IIOMOIIBIO JUHAMOMETpa. SIBJIEHHE TATOTEHUs U cwia TsokecTH. Cuila TSHKECTH Ha APYIMX IUIAHETax.
Bec tena. HeBecomocth. CroxkeHHe CHII, HAIIpaBJIEHHBIX O OJHOW MpsAMoil. PaBHoaeWcTByromas cuil.
Cuna tpenusi. TpeHue CKOJIbKEHUS U TPEeHUE MoKosl. TpeHue B MpUpojie U TEXHUKE.



Hemoncmpayuu.

U AWwN R

HaGmroieHne MexaHuuecKoro IBH)KEHHS Tedla.

H3mepenne cKopoCTH MPSIMOJTMHEHHOTO IBU)KEHHS.
HaGnronenue siBleHUs] HHEPLIUH.

HaGmoieHre n3MeHeH s CKOPOCTH TIPH B3aUMOICHCTBUH TEJL.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEL.

CIio)KeHue CHJI, HAPABJICHHBIX 110 OHOH HPSMO.

JIaﬁopamoprle padomout u onvimol.

1.

w

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBWJKEHUs (IIapuka B JKUJIKOCTH, MOJAEIHU
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHs OpycKa WM HIapUKa 110 HAKIOHHOM IIIIOCKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO TeENA.

OmnbITH, JAEMOHCTPHUPYIOLIME 3aBUCHUMOCTb pacTshkeHus (AeopManuu) MpyXKHHBI OT
IIPUJIOKEHHOHN CHUIIBL.

OnbIThI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTD CHJIBI TPEHMSI CKOJIBKEHHSI OT BECa TNl U XapakTepa
COIIPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laByienne TBEPABIX TeJI, JKUAKOCTEN U ra3oB.

Hasnenue. CrnocoObl yMEHBIICHUST W yBEJIMYCHMs AaBieHus. JlaBieHue rasza. 3aBUCHMOCTH
JaBJICHUS Ta3a OoT o0BEMa, Temmeparypwl. llepenada nmaBieHuss TBEPABIMU TEIaMH, KHIKOCTSIMH H
razamu. 3akoH Ilackans. [IneBMaTuyeckue MamMHBI. 3aBUCUMOCTH JABJICHHS JKUIKOCTH OT TIyOWHBI.
I'unpocratuueckuii napanokce. CooOmaromuecs cocyabl. ['uapaBindeckie MeXaHU3MBbI.

Atmocdepa 3emnu u armocepHoe napiienue. [IpuduHbI CylIeCTBOBaHUS BO3AYIIHON O0OJOYKH
3emmu. Omeir  Toppuuerumm. M3mepenue atmocdepHOro maBieHUs. 3aBUCHMOCTh aTMochepHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzMepeHus: atMocGepHOro AaBleHUsI.

JleiicTBHE >KUIKOCTH M raza Ha MOTPYKEHHOE B HHUX TeNno. BeITankuparomas (apXuMeaoBa) cuia.

3akon Apxumena. [InaBanue ten. BozmyxomnnaBanue.
Jemoncmpayuu.

ok wnNE

3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

[lepenaua naBneHuUs KUIKOCTHIO U Ta30M.

Coobmarommecst CoCybl.

I'mppasinueckwmii mpecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00bEMa MOTPY:KEHHOW YacTH Tela M TJIOTHOCTU
AKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEN CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue 1iaBaHus TEJI: IJIABAHUE WM TOTPYKEHHUE Tel B 3aBUCHUMOCTH OT COOTHOILECHUS
TIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopmuvie padbomuvl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOrpyXKEHHOH B KMIKOCTb YacCTH
Tena.

OrnpenenieHne BBITAIKUBAKOLIEN CHIIBI, ACMCTBYIOIIEH Ha TEIJIO, IOTPYKEHHOE B KUIAKOCTD.
[IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIECH CHJIbI, AEHCTBYIONIEH HA TEJIO B KUIKOCTH, OT
MaccChl Tela.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHJIBI, JEHCTBYIOLIEH HA TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBanne apeomerpa WIM KOHCTPYHPOBAaHHWE JIOAKM W OINpEACIIeHHEe €€
Irpy30I10ABbEMHOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTD. JHEprus.
Mexanunueckast pabota. MOITHOCTb.



[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBmio paBHOBecusi pelyara.
[IpumeHeHne mpaBuiia paBHOBECHs pbluara Kk OJIoKy. «3osotoe mpaBuio» mexaHuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuanbHas 3Heprus. [IpeBpamenue ogHoro Buaa
MEXaHWYECKOM PHEPIUU B APYroi. 3aKOH COXPaHEHHUS SHEPIUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl NIpOCTHIX MEXaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Ompenenenure paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JBHKEHHH TeJa MO TOPU30HTATbHON

MTOBEPXHOCTH.

2. MHccnenoBanue ycioBUM paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaKIOHHOM IJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIUH.

8 KUIIACC

Pa3pen 6. TenioBble IBJICHUS.

OCHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpuu CTpoeHus BemiecTBa. Macca u
pasMepsl  aTOMOB U MosieKyd.  OmnbIThl,  MOATBEPXKJAIOLIME  OCHOBHBIE  ITOJIOXKEHHS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopnenu TBEPIOro, >KUAKOTO U Tra3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucramnndeckue Hu
amopgubie Tena. OOBsSCHEHUE CBOWCTB Tra3oB, JKHIKOCTEH W TBEPIABIX TE HAa OCHOBE IOJIOKCHHIMA
MOJIEKYJISIPHO--KMHETUYECKON Teopuu. CMauuBaHue U KallWUIIpHBIE sIBIEHUS. TenaoBoe pacliupeHue u
cKatue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEILUIOBOTO ABMKEHUS 4acTUll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs BHYTPEHHEH SHEepruu: TeIJIonepenaya U COBEpIIeHHE paboThl. Bunuel
TEILIONEPEIayu: TEIIONPOBOAHOCTD, KOHBEKIUS, N3JIyYCHHUE.

KonnuecTBo TemnoTel. Y enbHas TEIIOEMKOCTh BelleCTBa. Termioo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TemoBoro OanaHca. IlnaBieHne M oTBeplieBaHHE KPUCTAUIMYECKUX BELIECTB. YJeNIbHAs
TerioTa 1aBneHus. [lapooOpasoBanue u konzaeHcarus. Mcnapenwe. Kumenue. YnpenbHas Terora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Bnaxxnocts Bo3ayxa.

OHeprus TOIIMBA. Y IeNbHAsI TEIJI0TA CTOPAHHUS.

[Tpunnuns! pabotel TernoBbix asurarenei KIIJ| temnoBoro asurarens. TermioBble OBUTATENd U
3alIUTa OKPYKaroIIE Cpeibl.

3aKOH COXpaHEHMS U NIPEBPALLEHHS SHEPTUH B TEIUIOBBIX IIPOLECCaX.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6mronenue quddysun.

Habntoienue siBjaeHni cMauMBaHMsI U KaWUISIPHBIX SIBJICHUH.

HaGmntoneHue TerioBoro pacumpeHust Tel.

V3meHeHMe AaBIeHMs ra3a Mpu M3MEHEHUH 00bEMa 1 HarpeBaHUU WIIA OXJIAXKICHHUH.
IIpaBuiia u3MepeHus TeMIeparypsl.

Bunael Terionepenayu.

OxJaxieHre Ipy COBEpUIEHUH PabOTHI.

LN A WNR

HarpeBanue npu coBepiiieHMH padOThl BHEITHUMU CUJIAMHU.

[EEN
o

. CpaBHCHI/IC TEINIOEMKOCTEN Pa3JIMYHbIX BCUICCTB.
. Ha6J'IIO,Z[CHI/IC KUIICHUS.
. Ha6J'IIO,Z[CHI/IC MOCTOAHCTBA TCMIICPATYPHI IPH IIABJICHUU.

[
N

13. Mojaenu TEMIOBEIX IBATATEICH.

Jlabopamopuusie pabomot u onvimel.

1. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYISIPHOTO MPUTSIKEHUS.
2. OneITHl IO BRIPAIIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIM MIIM caxapa.



3. OmnbIThl 10 HAOIIOAEHUIO TEIIOBOTO PACHIMPEHHSI Fa30B, KUIKOCTEN 1 TBEPIBIX TEIN.
4. OrmpeneneHue JaBIeHUs BO31yXa B OAIJIOHE IIPULIA.
5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh JaBICHHUS BO3JyXa OT ero oO0béMa M HarpeBaHus
WM OXJIQXKICHUS.

6. IlpoBepka rumnore3bl JIMHEHHOHM  3aBUCUMOCTH  JJUHBI  CTOJOMKA  JKUAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIEPATYPBHI.

7. HabOmonenue n3MeHeHHs BHYTPEHHEH >HEpPruu Teia B pe3yibTare TeIulonepenayd u paboThl
BHELIHUX CHUJIL.

8. MHccrnenoBanue sBICHHS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOHON M rOpsiueii BOIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH IpPH TEIMJIOOOMEHE C HarpeTbiM
METAJUINYECKUM LIMINHAPOM.

10. Omnpenienenye yieabHON TEIIOEMKOCTH BELLIECTBA.

11. MccnenoBanue nporecca ucnapeHus.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yaeabHON TEMIOTHI IUIaBICHUS JIbJIa.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onexrpuzanus Tein. [IBa poaa 3JeKTpUUYEecKUX 3apsAaoB. B3zaumozaelcTBue 3apspkeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsSOKEHHBIX TEJl OT BEJIMYMHBI 3apsAJ0B M PACCTOSHUSA
MEXy TeJIaMu).

Onexkrpudeckoe 1mose. Hanpsok€HHOCTH  anekTpuueckoro mnojs. I[IpuHIMI —cynepno3uuuu
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexktpuyeckux 3apsaoB. DJIEMEHTApHBIA dJIEKTpUUecKui 3apsa. CTpoeHwe aToma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTpUYECKUN TOK. YCIIOBUS CYILECTBOBAHUS 3JEKTPUYECKOTO0 TOKAa. VICTOYHHMKM HOCTOSHHOTO
ToKa. JIeWCTBUS 3JEKTPUYECKOT0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cuiia Toka. DiekTpuueckoe HampspkeHue. ConpoTHBIEHHE NPOBOJHHUKA.
VYaenpHOEe comporuBieHHE BemecTBa. 3akoH Owma nans  ydactka wnenu. [locienoBarenbHoe H
[IapaJuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

PabGora u MomIHOCTH 3JeKTpUUeckoro Toka. 3akoH Jlxoyns—JleHua. OnekTpuyeckue LEeNU U
MOTPeOUTENH IEKTPUUECKO 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

IloctosiHHBIE MarHUTHL. B3anMmozeiicTBiEe NMOCTOSHHBIX MAarHUTOB. MarHutHoe moje. MarautHoe
nosie 3eMJIM M €T0 3Ha4YeHME NI KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE Mojie 3JIeKTPUYECKOro
ToKa. [IpuMeHeHne A1eKTpOMarHuToB B TeXHUKe. JleficTBre MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM.
DneKTpOoABUTaTe b OCTOSIHHOTO TOKa. Vcronb30BaHue 3/1eKTpoIBUraTeNel B TEXHUYECKUX YCTPOUCTBAX
U Ha TPaHCIOPTE.

OneiTel @apazes. SBnenue snekTpomMarHuTHOM MHAYKuuu. [IpaBuno Jlenma. Dnextporeneparop.
CriocoObl TONMYYEHUsT DAICKTPUUYECKON HIHEPTrUu. DJIEKTPOCTAHIIMKM Ha BO300HOBJISIEMBIX HMCTOYHUKAX
SHEPTHUH.

Jemoncmpayuu.

OnexTpusanus Tel.

JIBa posia 2JIeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBHE AIEKTPOCKONA.

DneKTpocTaTU4eCcKas NHIYKIHUS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.

IIpOBOAHMKY M TUAIEKTPUKH.

MonenpoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

O N U A WNR

M cTOYHMKH MOCTOSHHOTO TOKA.

. JleWcTBUS AIEKTPUYECKOrO TOKA.
10 DIEKTPUYECKHUM TOK B )KUJIKOCTH.
11. I'a30BbIM pa3ps.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

H3MepeHne cuiibl TOKa aMIIEpPMETPOM.

N3MepeHune 3JIEKTpUYECKOr0 HAIPSKEHUS BOJBTMETPOM.

Peocrar 1 marasuH CONpOTUBIICHUN.

BzaumoeiicTBHE TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHUs TOJIFOCOB MarHUTa.
MoaenupoBaHre€ MarHUTHBIX MOJIEN OCTOSTHHBIX MarHUTOB.
OnbIT Dpcrena.

MarnuTtHoe noJjie ToKa. IJIeKTPOMarHur.

JlelicTBME MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue sBieHUs 3JIEKTPOMAarHiTHON MHTYKIIUH.

OnbiThl Dapajes.

3aBHUCUMOCTb HapaBJIEHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS.
DIEKTPOTreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopuvie pabomul u onsimol.

ok wnNE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
. KoHcTpynpoBanue u nzydeHue paboThl 3J1€KTPOIBUTATES.
20.
21.

19

OmbITH 10 HAOIIOJCHUIO IEKTPU3ALIH TeJl HHAYKIMEH U TIPH COPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS SJIEKTPHYECKOTO OIS HA TPOBOJHUKH U TUAJICKTPUKH.

C6opka 1 mpoBepKa pabOThI AIEKTPUIECKOHN IIEMH MOCTOSHHOTO TOKA.

W3mepenune u peryanpoBaHne CHITBI TOKA.

N3MepeHne u peryampoBaHUe HAIPSAKEHHUS.

HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pPE3UCTOP, OT CONPOTHUBICHUS
pe3ucTopa U HapsHKEHHs Ha PE3HCTOPE.

OmBITH, JEMOHCTPUPYIONINE 3aBHCUMOCTD JJIEKTPUYECKOTO CONPOTHBICHUS MPOBOJHUKA OT
ero JUTMHBI, TUTOLIa 1 ONIEPEYHOr0 CEYCHUS U MaTepuara.

[IpoBepka mnpaBWiia CHOXKEHUA HANPSHKEHUWA IPU  MOCJIEA0BATEIBHOM COEOUHEHUU JBYX
PE3UCTOPOB.

ITpoBepka mpaBuia Ui CHIIbI TOKA MPH MapajIeIbHOM COeTUHEHUN PE3UCTOPOB.

Onpenenenne paboOThI AIEKTPUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UCTop.

OmnpeneneHre MOIIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIJIENIIEMON Ha Pe3UCTOpe.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANpPsDKEHUS Ha HEH.
Onpenenenue KIIJ] narpeBatens.

HccnenoBanre MarHuTHOTO B3aUMOJICMCTBUS TOCTOSSHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U Pa3/IeTIeHUH.
HccnenoBanue nefcTBUS 3JIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

OHBITI)I, ACMOHCTPUPYIOIINE 3aBUCUMOCTDb CHUJIbI BSaI/IMOHGfICTBPIﬂ KaTyliKy ¢ TOKOM U MarHuTa
OT CHJIBI TOKA X HAlIPpaBJICHUA TOKA B KaTYIIKC.

I/ISyquHe HeﬁCTBHﬂ MargvTHOI'O I10JId Ha ITPOBOJHUK C TOKOM.

N3mepenue KIIJ[ anexTpoaBUrarenbHoOi yCTaHOBKH.
OnBITHI 10 UCCIEIOBAHUIO SIBICHUS IEKTPOMarHUTHOW MHAYKLHUN: UCCIIEJOBAHUE N3MEHEHUN
3HA4YEHMS U HAMPABIICHUs] HHIYKIIMOHHOIO TOKA.

9 KUIIACC

Pasnen 8. Mexanuveckne siBJICHHUS.

Mexanunueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBHKEHUSA. PaBHOMEpPHOE NMpAMOJIMHENHOE BM>KeHNE. HepaBHOMEpHOE TPSMOIMHEHOE
nekeHne. CpeHss 1 MTHOBEHHAs CKOPOCTh TeJla TPH HEPAaBHOMEPHOM JBHUKEHUH.

Yckopenue. PaBHOyckOpeHHOe TpsMonnHEHoe BwkeHue. CBoOomHoe maneHue. OTBITHI

Tanunes.

PaBHOMepHOE nBMXEeHHE MO OKpykHOCTH. [lepmon m dacrota oOpamienus. JImHeiHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOpPEHHUE.



[TepBriii 3axkoH HerloToHa. Bropoit 3akon Herorona. Tpermit 3akoH Hprotona. IlpuHumn
CYIEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHUs: CWiIa TPEHHUs CKOJIbKEHMs, CHJIa TPEHMs IOKOS,
JIpYrue BUJbl TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TSTOTEHUS. YCKOpeHHEe CBOOOIHOro majaeHus. [[BuxeHue
a”eT Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecoMOCTh U eperpysKu.

PaBHoBecue marepuanbHOM TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecume TBEpAOro Tena ¢
3aKpEIUIEHHOW OChIO BpaleHus. MoMeHT cuibl. LleHTp TshkecTH.

Nmnynsc Tena. U3menenune ummyibca. MiMnyibe cuiibl. 3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE
JIBUKEHUE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa CHIl TSHKECTH, ypyrocTH, TpeHus. CBsi3b SHEPTHU U
pabotsl. [loTeHnManbHas sHeprus Tea, NOJHATOrO HaJ MOBEPXHOCThIO 3eMid. [loTeHnanbpHas sHeprus
ckatod mnpyxuHbl. KuHetndeckass sHeprus. Teopema O KMHETHYECKOW SHEPIHM. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HaGmroneHne MeXaHUYEeCKOTO JBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE NIyTE€W U TPACKTOPUM JABUKEHHUS OJHOTO U TOTO K€ TeJa OTHOCUTENIbHO Pa3HbIX TEl
oTCY€Ta.

W3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUYKEHUSI.
Habnronenne nBHXeHHS Tella 10 OKPYKHOCTH.

o kW

HabnroneHne MexaHWYeCKHX SIBIICHUM, IPOUCXOIUX B cucTeMe oTcuéra «Tenexka» npu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHHH OTHOCUTENILHO KaOUHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl TeJla U IUCTBYIOIIEH Ha HETO CHUJIBI.

Habnronenne paBeHCTBA CHII IPY B3aUMOJICHCTBUH TEJ.

9. H3meHeHue Beca Tesa MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaya umnysbca IpyU B3aUMOJICHCTBUN Tell.

11. IlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TeJ.

12. CoxpaHeHue UMIyJIbCca IPU HEYIPYTOM B3aMMOAECHCTBUH.

13. CoxpaHeHue UMIyibca Mpu adCOJIFOTHO YIIPYTroOM B3aUMOJICHCTBUU.

14. HabntoieHue peakTUBHOTO ABM)KECHHUS.

15. CoxpaHeHue MEXaHN4EeCKOW SHEPTHH NMPU CBOOOTHOM TaICHUH.

16. CoxpaHeHne MEXaHUYEeCKON SHEPTHH MPU ABMKEHUH TeJla MO AeHCTBUEM NPYKUHBI.

Jlabopamopuwvie padbomol u onvimol.

1. KoHcTpynpoBaHue TpakTa JAjs pa3roHa U JaJbHEHIero paBHOMEPHOTO JIBU)KEHUS LIapyKa WIn
TEJEKKH.

2. OrmpeneneHue cpeHEH CKOPOCTU CKOJIBKEHUS OpycKa WM JBUKEHHS IIapHKa MO HAaKJIOHHON
IIJIOCKOCTH.

3. OmnpezneneHue yCKOpEHUs Teja MpH PaBHOYCKOPEHHOM JBM)KEHHH MO0 HAKJIOHHOMN TIIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHM IpPU PaBHOYCKOPEHHOM JBM)KEHHM 0e€3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka rumotessl: €ciau IpU PaBHOYCKOPEHHOM ABMKEHMM 0€3 HayalbHOM CKOPOCTH IYyTH

OTHOCATCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JAaBJICHHS.

Omnpenenenne ko3P PUIIEHTa TPECHUS CKOTBKCHUS.

OmnpeneneHne KECTKOCTU MPYKUHBI.

0 0N

Ompenenenne pabOTHI CUIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU TeJia TI0 TOPU3OHTAIBHOMN

IIOBEPXHOCTH.

10. Onpenenenne paboOThl CUIIBI YIPYTOCTH MIPH MOABEME Ipy3a C UCMOIb30BaHUEM HETOABHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

11. 3y4yeHune 3aK0OHA COXPAHEHUS SHEPTUU.



Pa3nen 9. Mexann4yeckue Koja1e0aHUsI M BOJIHBI.
Konebarenpaoe aBmkenne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHMIA: TIEpHOI, YaCTOTA, aMIUTUTY/A.
MareMaTHueCKuil U IPYKUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KouedaTeabHOM JIBUKCHUH.
3aryxatomue KoyieOanus. BeiHy)kneHHbie konebanus. Pesonanc. Mexannueckue BosiHbl. CBOMCTBA
MEXaHW4YeCKUX BOJH. lIpogosbHble W momepedHble BOJHBL.  J[IMHA BOMHBI M CKOPOCTh €€
pacrpocTpaHeHusi. MexaHn4eCKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa M BbICOTA TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
Habmonenue xosneb6anuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienne BBIHYXICHHBIX KOJICOAHUI 1 pe30HaHCA.
PacnipocTpanenue npooiabHbBIX U MONMEPEUYHBIX BOJIH (HA MOJIEIN).
Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUH PE30HAHC.
Jlabopamopuusie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEpUOAa KOJIeOAaHUNH MaTEMaTUYECKOTO MasiTHUKA.

ok wnNE

2. OmpeneneHue YacTOThI U NEpHOa KOJeOaHUN MTPYKMHHOI'O MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH IEpHUOAA KOJ€OaHUM MOABEIIEHHOTO K HUTHU Ipy3a OT JJIMHBI
HUTHU.

4. W ccnenoBaHue 3aBUCUMOCTH Ilepuo/ia KojaeOaHHi IPyKMHHOIO MasiTHUKA OT Macchl Ipys3a.

[IpoBepka HE3aBUCHMOCTH NepUOJia KosieOaHH rpy3a, IOJABELUIEHHOIO K HUTH, OT MaccChl rpy3a.

v

6. OnbIThl, AEMOHCTPUPYIOIIKME 3aBUCUMOCTh INEpHoAa KoJieOaHUM MPYKUHHOTO MasiTHUKA OT
MAacCCBhI I'Py3a U )KECTKOCTU MIPYKUHBI.
7. W3mepenue ycKopeHHsl CBOOOTHOTO MaIeHUSI.
Pazpnen 10. DinekTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE TIoJIe. JIEKTPOMArHUTHbIE BOJIHBI. (CBOWMCTBA SJIEKTPOMArHUTHBIX BOJIH.
IIIxana OJICKTPOMAriMuTHBIX BOJIH. Hcmnons3oBanue OJICKTPOMArHMuTHBIX BOJIH JJIA COTOBOH CBSI3HU.
DnekTpoMaruuTHas npupoaa ceeta. CKopocTh cBeTa. BoHOBBIE CBOICTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJsHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomol u onsimol.
1. H3ydeHue CBOICTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3zpnen 11. CBeToBbIe IBJICHUS.
JlyueBas mozaens ceta. Mctounuku csera. IIpsmonunHeiiHOoe pacnpocTpaHeHUE cBeTa. 3aTMEHHS
Comnnna u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mnpenomsieHHs cBeTa. [logHOE BHYTpEHHEE OTpa)K€HUE CBETa.
Hcnonbs3oBanue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nmydeit B muH3e. OnTHdeckas cucrema (poroanmapara, MUKpOCKOIa B Teneckona. ['ma3
KaK OMTHYECKasi CucTeMa. bIu30pyKoCTh B 1aTbHO30PKOCTb.
Pasnoxxenune Oemnoro cBera B crekTp. Ombitel HbtoToHa. CrokeHHE CHEKTPalbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMonrHENHOE pacIIPOCTPAHEHNE CBETA.
OTtpaxeHue cBeTa.
[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTuyeckuii CBETOBO/I.
Xom mydeit B coOuparoniei JInH3e.
XoJ nydeil B pacCEeMBaroIeu JIMH3E.
[Tonyuenne n300paskeHHI ¢ TOMOIIIBIO JTHH3.

O N WU AWNPRE



9. Ilpunrun aeicTBus GoToanmapara, MUKpPOCKOIIAa U TEIECKOTA.

10. Mopens riasa.

11. PaznoskeHue 6enoro cBera B CIEKTp.

12. Ilonydenue Genoro cBera Mpu CIOKEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamopnusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaKEHUSI CBETOBOTO JIy4a OT yIjla MaJeHuUs.

2. UM3yueHue xapaKTepUCTHK U300paKeHUs IIPEIMETa B IUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yrila IPEJOMJIEHUS! CBETOBOIO Jiyda OT YIJIa [1aJIeHUsl Ha TPaHULIe

«BO3J1YX—CTEKJIO».

[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIIICH JTUH3HI.

Onpenenenne HOKYCHOTO PAaCCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOLIEH JINH3HI.

OnbITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMNBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIBTPHI.
Pa3z[e.11 12. KBaHTOBBIE SIBJICHHSI.
Onwitel Pesepdopna u mmanerapHas moaens aroma. Mogens atoma bopa. Hcmyckanue wu

NorJIonieHue ceera atoMoM. KBanTel. JIuHeliuaTeie ClIEKTPBI.

N o v s

PanuoakTtuBHOCTh. Anb(a-, 6eta- U ramma-uzinydeHus. CtpoeHue aromHoro siapa. Hykmonnas

MOJIeJIb aTOMHOTO sipa. M3otomnel. PagnoakTuBueie npeBpaienus. [lepuoa nomypacnaga aTOMHBIX siIEp.
SAnepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiJIOBOIO0 M MACCOBOTO YHUCEI. DHEPTHUs CBSI3U aTOMHBIX

snep. CBsi3b Macchl ¥ 3Hepruu. Peakiuu cuntes3a u aenenus saep. Mcrounuku sneprun ConHua v 3BE€37.
SnepHas sHepretuka. JleiicTBHs paiMOAKTUBHBIX U3TyYEHUI HA KUBbIE OpPraHU3MBI.
Jemoncmpayuu.

CrexTpbl U3JIy4eHHS U TIOTJIOMICHHUS.

CrieKkTphl pa3aryHbIX T'a30B.

Crektp Bomopoaa.

Habmonenue TpekoB B kamepe BunbcoHa.

PaboTta cuérunka HOHU3UPYIOIIUX U3TYUYECHUMN.

ok wnNE

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB M MTPOJIYKTOB.

Jlabopamopuvie pabomul u onsimol.

1. HaOmroeHue CIUIOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3Ty4EHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpPEHME DSHEPrUM YacTUIBl 10 TOPMO3HOMY MmyTH (IO

¢dotorpadusam).

3. WM3mepenue paguoakTUBHOTO (hoHa.

IToBTOpPHTE/IBLHO-00001IAKO LN MOLYTb.

[ToBTOpUTENBEHO--0000IIAOIIMKA  MOAYJb MpeaHa3HaueH s CHUCTeMaTH3alMu M 0000IIeHHS
IPEMETHOTO COJEP)KAaHUS U OIbITa JESITEeIbHOCTH, MPUOOPETEHHOrO IMpPH M3YYEHUH BCEro Kypca
¢bu3MKM, a TakkKe AN TOJArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy Mo (u3HuKe Ui
oOyuaromuxcsi, BHIOPaBIINX ITOT y4EOHBIN MPEMET.

[Ipu M3y4yeHUH TAHHOTO MOAYNS PEATU3YIOTCS M CHUCTEMATH3UPYIOTCS BHJbI JEATEIbHOCTH, Ha
OCHOBE KOTOPBIX OOecreuuBaeTcs MJOCTIKEHHE MPEIMETHBIX M METalpeJIMETHBIX IUIaHUPYEMbIX
pe3ynbTaToB 00y4YeHUs, POPMHUPYETCS eCTECTBEHHOHAY4YHAas ITPaMOTHOCTb: OCBOEHHME HAayYHBIX METOJIOB
WCCIICIOBAHMSI SIBJICHUH TPUPOJBI M TEXHHUKH, OBIAJICHUE YMEHUSMHU OOBSICHITH (U3UYECKUE SBICHHUS,
MPUMEHSS TOTyYeHHbIE 3HAHUS, PEIIaTh 33/1a4H, B TOM YUCIIe KAaUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNMATBHO NIEATENbHOCTHBIN XapakTep NAaHHOTO paszjenia peaju3yercss 3a Cu€T TOro, 4yTo
oOyuaroluecs BBIMOIHSIOT 331aHNS, B KOTOPBIX UM INpeJiaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHHWW pPACIIO3HABATh W HAyYHO OOBSICHATH (PU3MUECKUE SIBICHUS B
OKpY>KaroIlel Ipupoie U MOBCEIHEBHON KHU3HH;

UCIOJIb30BaTh HAYYHBIE METObI UCCIIEAOBAHUS (PU3NUECKUX SBJICHUN, B TOM YUCIIE JUISl IPOBEPKU
TUIIOTE3 U NOJIY4YEHUsI TEOPETUUECKUX BBIBOJIOB;



OOBSICHATh Hay4YHbIE OCHOBBI Hanbosiee BaXHBIX OCTHXKEHUH COBPEMEHHBIX TEXHOJIOTHWH, Hampumep,
MPAKTUYECKOT0 HCIOIb30BaHUS PA3IMYHBIX MCTOYHHUKOB SHEPTMM HA OCHOBE 3aKOHA MPEBpAILCHUS U
COXpaHEHHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAINPABICHO Ha JOCTHXKEHHE

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbraTe u3yueHus GU3MKK Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHHs Yy 00y4arouierocs

OyayT cOpMUPOBAHKI CIEAYIONINE TNYHOCTHBIC PE3yIbTAThl B HACTH:

1) maTpruoTN4YeCKOro BOCIIUTAHUSA:

— MPOSBIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHIMCKON (PU3MUECKOI HAYKU;

— IIEHHOCTHOE OTHOILIEHHE K JJOCTHKEHUSIM POCCUICKUX yUEHBIX--(PH3UKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKAECHUHU OOIECTBEHHO 3HAYUMBIX M STHYECKHX MPOOIeM,
CBSI3aHHBIX C MTPAKTUYCCKUM MPUMEHEHHEM JJOCTHKEHUHN (PU3UKH;

— OCO3HAaHUE BAXXHOCTU MOPAJIBbHO--3TUYECKUX MPUHIUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHUA:

— BOCHPUATHE ICTETUYECKUX KAaUueCTB (PU3MUECKON HAYKU: €€ TApMOHUYHOTIO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHHA, BAJKHEHUILIEH COCTABIISIIOIIEH KYJIbTYpHI;

— pa3BHUTHE HAYYHOM JTIOO03HATEILHOCTH, HHTEPECa K UCCIIEI0BATEIBCKON AEATEIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONIOJIYYMS:

— OCO3HAHME IEHHOCTU O€30MacHOro oOpa3a U3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BaXHOCTU MpaBHJI OE30MACHOTO IOBEJIEHUS Ha TPAHCIOPTE, Ha JOpOorax, C AJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

— c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHH, MPU3HAHNE CBOETO IIPaBa Ha OMIMOKY M TaKOTO e MpaBa
y JIpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE YyYacTHe€ B pEIIeHWH NpPaKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHHu3aIy, TOpPoJia, Kpas) TEXHOJIOTHYECKON U COIMAbHOM HAMPaBIEHHOCTH, TPEOYIOIIUX B TOM
qrcie U PU3NIeCKUX 3HAHUM;

— MHTEpEeC K MPaKTUIECKOMY U3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJI0TNYECKOT0 BOCIIMTAHMSA:

— OpHUEHTalMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUU IS pPelIeHUs 3a/ad B 00JacTH OKpyKarolei
cpebl, INIAHUPOBAHUSI IOCTYIKOB U OIIEHKU UX BO3MOXHBIX MOCIIEICTBUM JIJIs1 OKPY>KAIOIIEH Cpebl;
— OCO3HAHHE TTI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOoOieM U MyTeil UX pelieHus;

8) ajanTanuu K U3MEHSIIOIIUMCH YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/bl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUU TIPH BBINOJHEHUU HCCIEIOBAaHUN M TPOEKTOB (HHU3MUECKOMN
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

— MOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JesITeIbHOCTD;

— moTpeOHOCTh B (DOPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4YHcle (HOPMYIHPOBATH UICH, TOHATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

— 0co3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

— IJIAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

— CTpeMJIEHUE aHAJIM3UPOBaTh U BBIABIATH B3aUMOCBSI3U MPHUPOJbI, O0IIECTBA U IKOHOMUKH, B TOM
YHCIIe C UCIIOJIb30BaHHEM (DU3UYECKHUX 3HAHUM;

— OLIGHKA CBOMX JEUCTBHH C y4ETOM BIIMSHUS Ha OKPYXKAIOIIYIO CpPely, BO3MOXHBIX TTTOOATBHBIX
IIOCJIEICTBUM.



METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbrate ocBoeHHS mporpamMmbl 1o (pu3MKe Ha YPOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUS Y
oOyuatomerocsi OynyT copMupoBaHbl MeTanpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIHHBIC
VHHUBEpCaJbHbIE Y4eOHbIC JCHCTBUS, KOMMYHHUKATHBHBIC YHHBEPCAJbHBIC YYEOHBIC JCHCTBUS,
pEryIsSTHBHBIC YHHBEPCAIbHBIC YICOHBIC ICHCTBHSL.

Ilo3naBaTebHBIE YHUBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

yCTaHABIIMBATh CYIICCTBCHHBIH TNPU3HAK KiIacCU(UKAIMKM, OCHOBaHUS /i OOOOLICHUS H
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B paccMaTpuBaeMbIX (akTax, HTaHHBIX H
HAOJIIOICHUSX, OTHOCSAINXCS K (DU3HUUCCKUM SIBIICHUSIM;

BBISIBJISTH MPUYUHHO--CJICICTBEHHBIC CBSI3HM NP U3YUYCHUU (PU3NICCKUX SBICHHUIA U MPOIIECCOB,
JeNaTh BBIBOJBI C WCIIOJNIB30BAHUEM JICAYKTHUBHBIX W HWHAYKTHBHBIX YMO3aKJIHOYCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UUCCKUX BEITHYHH;

CaMOCTOSITENILHO BBIOMpaTh CHOCOO pemieHus y4deOHOW Qu3nyeckol 3aaauu  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHHS, BHIOOp HanOOJee MOIXOSIIEIO ¢ YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHECB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

HCI0JIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKIII HNHCTPYMEHT MO3HAHNUS;

IPOBOJUTh IO CaMOCTOSATENIbHO COCTaBIEHHOMY IUIaHY OIBIT, HECIOXHBIM (U3NUYeCKuit
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEI0BaHNE (PUZUUYECKOTO SIBICHNUS;

OLICHMBAaTh Ha MPUMEHMMOCTb U JOCTOBEPHOCTh HH(POpPMAIUIO, MOIY4YEHHYI0 B XOJ€
HCCIIEIOBAHUS UM SKCIIEPUMEHTA;

CaMoCTOSITENIbHO (OpMyIHpoBaTh OOOOLIEHUS W BBIBOJABI IO pe3yjabTaTaM MPOBEAEHHOIO
HaOJII0/IEHUs, OIBITA, UCCIIEIOBAHNUS;

MIPOrHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3NYECKUX TIPOIECCOB, a TaKke
BBIJIBUT'aTh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Padora ¢ unopmanmeii:

MPUMEHSTh Pa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3alpOChl NPU MOUCKE U 0TOOpe MHPOpMAIUH
WIN JAHHBIX ¢ YY4ETOM MPEATIOKEHHOH yueOHOH Ppu3nuecKkoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATh MH(POPMALIMIO PA3IUYHBIX BUJOB U
¢dbopM npencTaBieHus;

CaMOCTOSITENTbHO ~ BbIOMpaTh  ONTUMANbHYIO (QOpMY TpeACTaBIeHUs HUHPOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4M HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU rpadukoil u
AX KOMOMHAIASIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

B XO0J/Ie OOCYXJIeHHUs y4eOHOro Marepuaia, pe3yiabTaTOB JIA0OPATOPHBIX PabOT M IMPOEKTOB
3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TE€Mbl UM BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelIeHre 3aa91 1 ToJIIepKaHKe 01arokenaTeTbHOCTH OOIIEHHS;

COTIOCTABJIATh CBOM CYXACHHUS C CYXACHHSIMH APYTUX YYACTHUKOB TUAIIOTa, OOHAPYKUBATh
pa3nuydue U CXOJCTBO MO3HIINIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTaBIATh PE3YNbTAaThl BBINOJHEHHOTO (DU3MYECKOTrO OIbITa (IKCIEpUMEHTa,
HCCIe0BaHMs, IPOEKTA);

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUAYaTbHOW pabOTHI TpU
peleHIH KOHKPETHON (PU3NYECKOM MPOOIIEMBI;



MNpUHUMATh LI COBMECTHOU ACATCIIBHOCTH, OPraHU30BbLIBATH HeﬁCTBHH no eé JOCTUKCHUIO:
pacmpenenaTb poju, o0CYXJaTh MPOIECChl M Pe3yJbTaThl COBMECTHOM paboThI, 0000IIaTh
MHEHHSI HECKOJIBKUX JIFO/ICH;

BBIIMIOJIHATh CBOKO 4YacTh paOOThl, JOCTUTas KayeCTBEHHOTO pe3yjbTaTa II0 CBOEMY
HaIIpaBJICHHUIO U KOOPAHUHUPYS CBOU ﬂeﬁCTBHﬂ C ApYruMHU 4JICHAMHU KOMAaHIbI;

OLICHUBATh KAa4yeCTBO CBOETr0 BKJIAga B OOLIMI MPOIYKT MO KPHUTEPHSIM, CaMOCTOSTECIBHO
c(hOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

BBISIBIIATH NPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYyalUsiX, TPEOYIOIIMX Ui peIIeHUs
(bu3nyecKux 3HAHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXOAAX MPUHATHS pElIeHUM (MHIUBUAYyalTbHOE, MPUHATHE
pelleHus B TpyMIe, IPUHITHE PEIIeHU TPYIIOoii);

CaMOCTOSITENIbHO ~ COCTaBIIATh ~ QITOPUTM  pelIeHus (QU3MYEeCKOW 3aJayud WU IIJIaHa
UCCIENOBaHUs C Y4€TOM UMEIONIMXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEAIaraéMble BAPUAHTHI PEILICHU;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJ'lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aICKBaTHYIO OIICHKY CHTYallly ¥ MpeiaraTh IiaH e€ N3MEHEHHS;

OOBSCHSITH IPUYMHBI JTOCTHKEHHS (HEJOCTHKECHUS) PE3YJIbTATOB S TEIbHOCTH, ]aBaTh OL[CHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (HUIUUECKOTO
WCCIIC/IOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIHMXCS CHUTYaIlUi,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa eI M YCIOBHSIM;

CTaBUTH ce0sl HA MECTO APYroro 4YeloBeKa B XOJ€ CHOpa MM JUCKYCCHU Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY JIPYTOTO;

MIPHU3HABATH CBOE MPABO Ha OMIMOKY NpHU pelieHr: GU3NIECKUX 3a7ad WIA B YTBEPKACHUAX HA
Hay4HbIE TEMbI U TaKOE K€ MPaBo APYToro.

HNPEAMETHBIE PE3YJIbTATHI
K xonmy oOyuenus B 7 Kjacce mpeIMETHBIE PEe3yJbTaThl HA 0a30BOM YPOBHE JTOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUIA:

UCIIOJIb30BaTh MOHATHS: (U3HUECKHEe U XUMUYECKHe SBJICHUs, HaOJII0JeHHE, SKCIIEPUMEHT,
MOJIeJb, TUTOTE3a, €IUHUIBl (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, JKHUAKOE, Tra3o00pa3zHOe), MEXaHHYECKOe JBHXEHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, MPSMOJIMHENHHOE), TPAaeKTOpus, paBHOJACHCTBYyIOIIas cuia, jaehopMarius
(ympyras, maacTU4ecKas ), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuyarh sBIeHUA (AudQy3us, TEIIOBOE MABWKEHHE YacTHI] BEIECTBa, pPaBHOMEPHOE
JBUKEHHE, HEpaBHOMEpPHOE IBMKEHHE, MHEPIHs, B3aUMOJCICTBHIE Tell, paBHOBECHE TBEPIBIX
TEJ C 3aKPEMJIEHHON OChIO BpALLEHUS, Nepeaayda AaBJICHUs TBEPABIMHU TeJIaMH, KUIKOCTSIMHU U
razamu, atMoc(epHoe HaBlieHHE, IJIAaBaHWE TEN, NMPEBPALICHUS MEXaHWYECKONH SHEPrHH) IO
ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHMX JaHHOE
(bu3UvecKoe SIBICHUE;

pacro3HaBaTh MPOSIBIEHUE H3YYCHHBIX (PU3MUECKUX SIBJIECHUI B OKPYXKAIOIIEM MHUPE, B TOM
quciae (GU3MUecKue SIBICHUS B MPHUPOJE: NPUMEPHI IBUKEHUSA C PA3IMYHBIMU CKOPOCTSIMH B
KUBOM M HEKHUBOW IIPUPOAE, INEHUCTBHE CHUIBl TPEHHUS B IPUPOAE U TEXHUKE, BIIUSIHUE
aTMOC(EepHOTo JaBJICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PBIO, phlyard B TeJe YeJIOBEKa, MpU



3TOM TEpPEeBOAUTH MPAKTHUECKYIO 3a7auyy B y4eOHYIO, BBIACISTH CYIIECTBEHHBbIE CBOWMCTBA
(mpu3HaKy) PpU3NYECKHUX SBICHUMH;

ONUCHIBATh HW3YYEHHbIE CBOMCTBa Tel M (U3UUECKHUE SBICHUS, HCIONb3YsS (U3HUECKue
BEIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CWJIa YIIPYrocTH, CUjla TSYKECTH, BEC Tella, cujla TPEHUs, AaBjieHue (TBEPAOIO Tela, KUAKOCTH,
ra3a), BHITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IIEYO CHUJIbl, MOMEHT CHIIBI,
KO3((QULKMEHT MOJIE3HOr0 JACUCTBUS MEXaHM3MOB, KMHETHYECKas U MOTEHIUaIbHAs YHEPrus),
IpU ONMHCAHWUW TPABUIBHO TPAKTOBATh (DU3MUYECKUN CMBICI HCIIOJB3yeMbIX BEJIHYUH, HX
0003HAYCHHS ¥ CIUHUIBI PU3NICCKUX BEIMYUH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO
(U3MYECKYIO BEJIMYUHY C IPYTUMH BEIMYMHAMH, CTPOUTH rpaQUKU U3y4YEHHBIX 3aBUCUMOCTEN
(bU3MYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHE SIBICHUS W MPOIECCHI, HCIOJIb3ys IMpaBHiia
CIIOKEHHUSI CUJI (BJIOJIb OAHOM MpsiIMOM ), 3aKk0oH ['yka, 3akoH [lackains, 3akoH Apxumena, MpaBuiIo
paBHOBecHs prryara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHUIECKOM
SHEPIWH, NPU OTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3allUCBIBaTh €ro
MaTeMaTU4YeCKOE BbIPAXKEHUE;

OOBSICHATh (PU3MUECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM YHUCIIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISABIATh IPUYUHHO--CIEJICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ ONOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(bU3NIECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1—2 HEWCTBUS, UCHOJIB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nvecKkre BEIWYMHBI: HA OCHOBE aHAIM3a YCIIOBHSI 3a/1a4M 3allMChIBaTh KPAaTKOE YCIIOBHE,
MOJCTaBATh (U3MUECKHE BETUYMHBI B (OpPMYIBl U TMPOBOIUTH PACUYETHI, HAXOIUTh
CIpaBOYHbIC JAaHHBIE, HEOOXOAMMBIE Jisi pEIIeHUs 3aaad, OICHHBATh PEATHCTUYHOCTH
MOJTYYEeHHOUN (PU3MUECKON BEIMUNHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIM (PU3UYECKHUX METOJIOB, B
OMMCAaHUU HCCIEI0OBAaHUS BBLIEIATH MPOBEPSEMOE MPEAIooKeHue (TUIOTe3y), pa3audarh U
WHTEPIPETUPOBATH MOJIYYCHHBIA Pe3yJbTaT, HAXOAUTH OIIMOKH B XOJI€ OIBITA, JIEIaTh BHIBOIBI
10 €r0 pPe3yJIbTaTaM;

MIPOBOAUTH ONBITHI MO HAOMIOJEHUIO0 (DU3MUECKUX SIBICHUM MU (U3NYECKUX CBONCTB TEII:
(dbopMynupoBaTh MPOBEpPSEMbIE MPEANONIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyIOBaHUs, 3aMTUCHIBATH X0/ OMBITAa U (HOPMYIUPOBATH BHIBOJIBI;

BBITIONHATh TPSIMBIE HM3MEPEHHSI PACCTOSIHHS, BPEMEHH, Macchl Tela, o0BbEMa, CHIIBI U
TEMIIEPATyPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, 3aMKMCHIBATH MOKA3aHUS
MpUOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPECHHUH;

MPOBOJIUTHh HCCIEAOBAaHUE 3aBUCHMOCTH OJHOW (DU3WYECKON BEIMYMHBI OT JIPYyrol ¢
MCIOJIb30BaHNEM MPSAMBIX U3MEPEHHM (3aBUCHMOCTH IYTH PABHOMEPHO JABIIKYILErocs Tejla OT
BPEMEHH JBWKCHHs Tela, CHUIIBI TPEHHUs CKOIBXKEHHUS OT Beca Tela, KauecTBa 00pabOTKH
MOBEPXHOCTEN TEN U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHMS TEIl, CUJIBI
YOPYTOCTH OT YIJWHEHUS MPYXUHBI, BEITAIKUBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH
Tela W OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH Teja, OT IIyOWHBI, Ha
KOTOPYIO TIOTPYXKEHO TEJNO, YCIOBUW TUIABaHUsS TEJ, YCIOBHI PaBHOBECHUS phluara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWUU Y4E€OHOTO HCCIEIOBAHUS, COOMPATh YCTAHOBKY U BBIMOJHATH
U3MEpeHUs, Cienys MpelIoKEeHHOMY IUIaHy, (UKCHUpOBaTh pe3yabTaThl MOJyYEeHHOU
3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHUJE MPEAJIOKEHHBIX TaOnull W TpaduKoB, JeiaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBaHUS;

MPOBOANTH KOCBEHHBbIE M3MEpPEHUs! (PU3NYECKUX BEIMUYMH (IUIOTHOCTh BEIIECTBA >KUIKOCTH U
TBEPAOrO Teja, CHJIa TPEHUS CKOJIBXEHHS, [aBJIICHHE BO3/yXa, BBITAJKHUBAIOLIAs CUJIA,
JCHCTBYIOMAs Ha TOTPYKEHHOE B IKUAKOCTh TeNO0, KOX(P(OUIMEHT TOJIE3HOTO ACUCTBUS



MPOCTBIX MEXaHU3MOB), CIEeAys NPEUIOKEHHOW HHCTPYKIMH: MPHU BBINOJIHEHUH H3MEpEeHHI
coOHMpaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHHE HCKOMOM BETMYNHBL;
coOJro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MpU paboTe ¢ J1abopaTopHBIM 000pYAOBaHHUEM;
YKa3blBaTh MPUHIUIBI JIEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINECS COCY b, 0apoMeTp, pbldar, MOJBUKHBIN U HETIOJABHKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MPUOOPOB M TEXHHYECKHX YCTPOMCTB C
OMmopoii Ha uX onucaHus (B TOM 4HCIE: TMOAMIUIHHUKH, YCTPOWCTBO BOAONPOBOJA,
TUIPaBIMYECKUN TIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOIl HACOC, apeoOMETp), HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (U3MYECKUX SBICHUM UM HeoOXonuMble (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEpPHl (HAXOAUTh MHGOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHUS
(Gu3NIEeCKUX 3HAHUHA B MOBCEAHEBHOM XU3HM JIJIsl 00ecTiedeHrs1 0€30IMacHOCTH pU 0OpaleHNH
C TpubOpaMu W TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHs 3A0POBbS M COOJIOACHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIEH Cpee;

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(poOpManuu B VHTEpHETE B COOTBETCTBUHU C 33JaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAHUM M MyTEM CpPaBHEHUS Pa3TUYHBIX
WMCTOYHUKOB BBIICNATh MHGOPMAIUIO, KOTOpasi SBISETCS MPOTUBOPEUMBON WM MOXKET OBITH
HEJI0CTOBEPHOI;

UCIONIb30BaTh TIPHU BBINOJHEHUH YYE€OHBIX 3aJaHUl Hay4YHO--TIONYJSPHYIO JHUTEpaTypy
(GU3NYIECKOTO COAEp)KaHUs, CIPABOYHBIE MaTepHaibl, pecypchl ceth HHTepHeT, BIageTh
npuéMaMu KOHCIEKTUPOBAaHUSI TEKCTa, mpeoOpa3oBaHus HHPOpPMAIMH U3 OJHOM 3HAKOBOI
CHCTEMBI B JIpYT'YIO;

co3/laBaTb COOCTBEHHBIE KpaTKHWE IMCbMEHHbIE M YCTHBIE COOOLIEHMS Ha OCHOBE 2-3
MCTOYHUKOB MH(popMaIuu (GU3NYECKOro CoiepKaHus, B TOM 4Hcie MyOJINYHO JieslaTh KpaTKue
COOOIIeHNsT O pe3yJibTaTaX MPOEKTOB WM YYEOHBIX HCCIEIOBAaHWM, MPU 3TOM TPAMOTHO
WCIIOJIH30BaTh U3yYCHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COMPOBOXKIATh BHICTYILICHHE
MpE3EHTALMEN;

MIPH BBHITIOJTHEHWN YUEOHBIX NMPOEKTOB U MUCCIIETOBAHUNA paCTIpEICISITh 00s3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 3aJlayaMH, CIEAWUTh 3a BBINOJIHEHUEM IIJJaHa JeHCTBUH,
aJIecKBaTHO OIICHUBAaTh COOCTBEHHBIM BKIAJ B JAESITEIbHOCTh TPYIIbI, BBICTPAaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHUCTBUE, YYUTHIBASI MHEHUE OKPYKAFOIIUX.

K xoniy o6yuyenus B 8 kjiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)aThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

MCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBM)KEHHE aTOMOB U MOJIEKYIL,
arperatHble COCTOSIHUS BEIECTBA, KPUCTAIUITMUECKHE U aMOp(HBIE Tella, HACBHIIICHHBIA U
HEHACBHIIICHHBIM Map, BJIAXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBON
JIBUTATENb, AJIEMEHTAPHBIA DJIEKTPUUECKHN 3apsll, SJIEKTPUUYECKOE TIOJie, MPOBOJHHUKU H
JUDJICKTPUKHU, TTIOCTOSTHHBIN JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pasnuyath SBJIEHUs (TEIUIOBOE pacUIMpEeHUe U cxKaTHe, TeIionepeaaya, TeIoBoe paBHOBECHE,
CMa4yMBaHUe, KalWJUISIPHbIE SIBICHUS, UCIIApEHHE, KOHJEHCAllUs, TUIaBICHUE, KPUCTATUIN3aLUs
(oTBepaeBaHME), KUIEHHE, TeIUlonepeaavya (TeIIONMPOBOIHOCTh, KOHBEKIIHS, HW3ITy4eHUE),
ANIEKTpU3alus Tell, B3aUMOJCHCTBHE 3apsiioB, NEHCTBHUS AJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBHE MAarHUTOB, NEHCTBHE MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAsE MHAYKIIUS) IO ONMHMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUYECKUX SIBICHUI B OKPYKAIOIIEM MHpE, B TOM
grciie (PU3NYecKue sIBICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSKEHUE U KANUJUIAPHBIC SBIICHUS B
MpUPOJIE, KPUCTAIbI B IpUpoie, u3inyuenue ColHIa, 3aMep3aHnue Bo10EMOB, MOPCKUE OpH3bI,



o0Opa3oBaHME pOCHI, TyMaHa, WHEs, CHera, OJJEeKTpUYeCKue sBIEHHUA B arMmocdepe,
AJIEKTPUUYECTBO KHMBBIX OPraHU3MOB, MarHUTHOE TOJ€ 3eMiu, Jpeid MomocoB, poib
MarHMTHOTO IOJIA JUIS JKM3HM Ha 3eMje, IMOJSIpPHOE CHUSHUE, IpU OSTOM IEpPEBOAUTH
IIPAaKTUYECKYI0 3aJayy B y4yeOHYyI0, BBIIEJATh CYIIECTBEHHbIE CBOICTBAa (NIPU3HAKN)
(bU3NYECKUX SIBICHUI;

ONMCBIBaTh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUecCKue SBIEHUSA, HUCHOJIb3yd (u3nuecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsS SHEPIUs, KOJIUYECTBO TEIUIOTHI, y/eIbHAasl TEINIOEMKOCTb
BEILlECTBA, yJelbHAs TEIUIOTA IUIABJICHUS, YAENbHAas TEIUIOTa IapooOpa3oBaHUs, yAeIbHas
TEIJIOTa CrOpaHMsl TOIUIMBA, KO3(P(HUIMEHT MOJE3HOTrO0 MACHCTBUSA TEIJIOBOM MAIIWHBL,
OTHOCHUTEJIbHASL BJIAXKHOCTb BO3YyXd, OJJIEKTPUYECKUM 3apsl, CWIa TOKA, 3JIEKTPUYECKOe
HanpsDKeHWEe, CONPOTHUBICHHUE IPOBOJIHUKA, YAEIbHOE COIPOTHBIIEHHE BeELECTBa, paboTa U
MOIITHOCTh DJICKTPUYECKOTO TOKA), IIPH OMHMCAHUH MPABHIBHO TPAKTOBATh (PU3MUYECKUIN CMBICI
UCTIOJIBb3yEMBIX BEJIMYHMH, 0003HAYCHHS U €AMHUIBI (PU3MYECKUX BEIUYHH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH IpaduKu
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBAa TeJ, (U3NYECKHUE SIBIICHUS U IPOLECCHI, HCIOJIb3YS OCHOBHBIE
IIOJIOKEHHUS ~ MOJIEKYJISIDHO--KUHETHUYECKOM  TEOPMHM  CTPOEHUS  BEUIECTBA,  IPUHLMII
CYNEPHO3UIMU NOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsana, 3akoH Oma juis
ydacTka 1enu, 3akoH JDxoyns—JIeHna, 3akOH COXpaHEHMs SHEpPruM, IIpU 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSICHATh (PM3MYECKHE TPOLECCHl W CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATH PUYMHHO-CIEACTBEHHbBIE CBSA3H, CTPOUTH
oOBsicHEHHE W3 1—2 JOrMYecKHux IIaroB ¢ Oomopoil Ha 1—2 M3yyeHHBIX CBOMCTBA (PU3MYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3aJaud B 2—3 JEMCTBUS, UCIOJIb3Ys 3aKOHBI M (POPMYJIbI, CBS3BIBAIOIINE
¢u3nyuecKkre BEIMYMHBI: HAa OCHOBE aHalM3a YCIIOBUS 3a/layM 3aIlMChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX Ui pelleHHs] 3aJadyd, BbIOMpaTh 3aKOHbI M (OPMYIIHI,
HE0O0X0AMMBIEe sl €€ pelleHusl, TPOBOJIUTh PAacyéTbl U CpaBHUBATh IOJYYEHHOE 3HAUYEHUE
($u3MUYeCcKOil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh IMPH TMOMOLIM (PU3HMUECKUX METOJIOB,
HCIIONB3Ysl ONMCAHUE MCCIIECIOBAHUS, BBIICIATh IPOBEPAEMOE IPEANOI0KEHUE, OLECHUBATH
MIPaBUIIBHOCTB NOPAJIKA MPOBEACHUS NCCIEA0BAHMS, 1€JIaTh BBIBOIBL,

MIPOBOAUTH OMBITHl [0 HAOMIOJEHUI0 (PU3UYECKUX SIBICHUNH WM (U3MYECKUX CBOMCTB Tel
(KanmwIsipHbIE  SIBJIEHUS, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro o0Obnéma, TemrmepaTyphl,
CKOPOCTH IIpolecca OCTBIBAHUS M HArpeBaHUs IPHU M3IYYECHUU OT IBETa H3JIy4arouen
(moruyomarome) MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYpbl >KUJIKOCTH U
wiomanyu €€ MOBEPXHOCTH, JJICKTPHU3ALMs Tel M B3aMMOJCHCTBHE DJJICKTPUYECKUX 3apsA0B,
B3aUMOJICHICTBUE IOCTOSIHHBIX MAarHUTOB, BH3YaJW3allMsl MArHUTHBIX NOJIEHW TIOCTOSHHBIX
Mar"HuToB, JEHCTBUS MarHUTHOTO TOJS Ha IPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOWCTBA  DJIEKTPOJBUIaTeist  IMOCTOSHHOIO  TOKa):  (opMynupoBaTh  MpOBEpsieMble
MIPENIOJIOKEHNsI, COOUpaTh YCTAHOBKY M3 MPEIIOXKEHHOrO0 O0OpYJOBaHMS, OMUCHIBATH XOJI
OIbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITNIOJHATh IPSIMBIE M3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHOW BIAKHOCTH BO3/yXa, CHIIBI
TOKa, HANpPsDKEHUS C MCIOJIb30BAaHHUEM AaHAJOrOBBIX NPUOOPOB M JATYMKOB (DU3HYECKHX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThI H3MEPEHUH C YUETOM 33JaHHON aOCOIIOTHON MOTPEIIHOCTH;
MPOBOJUTH HCCIENIOBAaHME 3aBUCHUMOCTH OIHOM (IM3WYECKOM BEIMYUHBI OT JAPYroh c
HCIIOJIb30BAHUEM IMPSIMBIX H3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOUIAIA TIOTIEPEYHOTO CEYEHHS U yIEIbHOTO CONPOTHUBIICHUS BEIIECTBA IIPOBOJHHUKA,
CWJIBI TOKa, HAYILETO 4Yepe3 INPOBOJHUK, OT HANPSIKEHUS Ha IPOBOJHUKE, HMCCIEIOBAHUE



MOCEIOBATENBHOIO M NApaJJIeIbHOTO  COEJMHEHUH  NPOBOAHUKOB):  IJIAHUPOBATh
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY M BBIIIOJIHATD U3MEPEHUS, CIIeAYS MPEAIOKEHHOMY TUIaHY,
(buKCcUpoOBaTh pE3yabTATHl MOJYYEHHONW 3aBUCUMOCTH B BUAE TaOmuIl U rpaduKoB, AeiaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEpeHHs (pU3MUECKUX BeMW4YHMH (yJenbHas TeIUIOEMKOCTh BEUIECTBa,
COIIPOTHBIIEHUE IPOBOJHUKA, paboTa M MOLIHOCTh 3JEKTPUYECKOr0 TOKa): IUIAHUPOBATh
U3MEpEHUs, COOMPaTh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIe1ysl MPEAIOKEHHON NHCTPYKLIUH, U
BBIUUCIISATH 3HAUCHUE BETMYUHBI;

coOJTr01aTh MpaBUjia TEXHUKK O€30IaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;
XapaKTepu30BaTh NPUHLUIbBI JEHCTBUS H3y4EHHBIX HNPUOOPOB U TEXHUYECKUX YCTPOWCTB C
OIOpOM Ha MX ONMCAaHHUA (B TOM YHUCIIE: CHCTEMA OTOIUIEHUS JOMOB, TMIPOMETp, NapoBas
TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK IEKTPUUYECKOW SHEPIUH, JIEKTPOOCBETUTEIILHbBIE
puOOpHI, HAarpeBaTeNIbHbIE 3JIEKTPONPHOOPHl (IPUMEPHI), FIIEKTPUUYECKUE IMPEIOXPaHUTEINH,
JIEKTPOMArHuT, 3JIEKTPOABHUraTelb IOCTOSHHOIO TOKa), MCIOJb3ys 3HAHUS O CBOMCTBax
(bU3NYECKUX SIBICHUH 1 HEOOXOIMMBbIe (PU3HUECKIEe 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOWCTBA M M3MEPHUTEIbHbIE NMPHOOPHI MO CXeMaM M
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, IICHXPOMETP, THUTPOMETD,
JIBUTATEIb BHYTPEHHEIO CTOPAHHUs, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI AIEKTPUUECKUX
Lenel ¢ nociaenoBaTeIbHbIM M MapajuleIbHbIM COCMHEHUEM 3JIEMEHTOB, pa3jinyasl YCIOBHbBIE
0003HAYCHUS HIIEMEHTOB JIEKTPUUECKUX LIeTel;

IPUBOAUTH MPUMEPH! (HAXOIUTh MHGOPMALMIO O MPHUMEPAX) MPAKTHUYECKOIO HCIIOJIb30BAHUS
(Gu3nYecKUX 3HaHUHM B MOBCEAHEBHOM XU3HU JUIs oOecriedeHns: 0€30MacHOCTH Ipy oOpalleH!H
¢ mpuOopaMy U TEXHUYECKHMMM YCTPOMCTBAMH, COXPAHEHHUs 370pPOBbsl U COOIIOJECHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KalOILEl Cpene;

OCYILECTBIATh TMOUCK HHQOpMaMK (U3MUECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUH W NyTEM CpaBHEHUS JIOTIOJIHUTENbHBIX HMCTOYHHKOB BBIACIATH
MH(pOpMaIINIO, KOTOpasi ABJISIETCS IPOTUBOPEUNBOM UM MOXKET OBbITh HETOCTOBEPHOM;
UCMOJb30BaTh TPHU BHINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSPHYIO JIUTEpaTypy
(GU3NYEeCKOro CoAep)KaHus, CIPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHeT, BiajeTh
npuéMaMHl KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs HMH(OpMalMM U3 OJHOW 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

C03/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE U KpAaTKHE YCTHBIE COOOIIEHUs, 000011as nHPOpMaIUIO
U3 HECKOJIbKMX MCTOYHUKOB (PU3NYECKOTO COJIEpPKaHUs, B TOM YHCIe MyOJUYHO MPECTABIATh
pe3yabTaThl MPOEKTHOW WM HCCIEN0BATENbCKON JEATENIBHOCTH, IPH 3TOM TI'PAMOTHO
WCIOJIb30BaTh U3YyYCHHBIM MOHATUHHBIN anmapar Kypca (pU3HMKH, CONPOBOXKIATh BHICTYIJICHHE
MpEe3EHTALNEN;

IIPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAHUN (PU3UUECKUX MPOLECCOB paCpeaesaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MIOCTAaBICHHBIMU 3aJJauaMu, CJIEUTH 3@ BBIIOJIHEHUEM
IlaHa JEHCTBUI M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKIAJI B
JeSITeNbHOCTh TPYIIBI, BBICTpaBaTb KOMMYHHMKATHBHOE B3aUMOJCHCTBUE, MPOSBIIS
TOTOBHOCTb Pa3peliaTh KOHMIUKTHI.

K koHIy 00y4yeHus B 9 KJiacce IpeaIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUN:

WCIIOJIb30BAaTh MOHATHA: CUCTEMA OTCUETA, MATEPUAIIBHASI TOUKA, TPAEKTOPHS], OTHOCUTEIBHOCTb
MEXaHUYECKOT0 JIBUKEHUS, nedopMmarus (ynpyrasi, MJIACTUYECKas ), TpEHHUE,
LEHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHHUECKHUE KoJeOaHus U BOJIHBI,
3BYK, HH(PaA3BYK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH,



CBET, OJIN30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKaHMs U TOTJIOIIeHUs, abda-, OeTa- u
ramMmMa-u3JIy4eHHsl, U30TOIbI, SIACPHAs SHEPreTHKA;

pasznuuath  ABJEHUS (PaBHOMEpPHOE U  HEpPaBHOMEPHOE MPSMOJMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMaJeHHE TeJl, pPaBHOMEPHOE
IBIDKEHUE IO OKPY)KHOCTH, B3aMMOJCWUCTBHE TEIl, PEaKTHUBHOE [IBUXKEHHUE, KojebaTeabHOe
JIBUKEHHE (3aTyXalollue MU BBIHY)XJEHHbIE KoJieOaHMs), PE30HAHC, BOJHOBOE JBHKECHHE,
OTpa)K€HUE 3BYyKa, NPSIMOJMHEMHOE pacnpoCTpaHEHUE, OTPAKEHUE U IPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IoKeHHE OEJoro CBeTa B CIEKTP M CIIOKEHHE
CIEKTPAJIbHBIX LBETOB, JUCIIEPCHUSI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYaToro CHeKkTpa H3y4yeHHUs) MO ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh HPOSBICHHE W3YUYEHHBIX (U3NYECKUX SBJICHUI B OKpYXalouleM MUpe (B TOM
yrcie (pU3NYECKUe SIBICHUSA B MPUPOJE: MPUIMBBI U OTJIMBBI, JBHKeHHE IIaHeT ColMHEYHOM
CUCTEMbI, PEAaKTUBHOE JIBUKEHUE >KUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHNE, CEMCMUYECKHUE BOJIHBI, IIyHaMH, 3XO, I[BE€Ta TEJ, ONTHUYECKHE SIBJIICHUS B
npupojae, OUOIOTUYECKOE JIEHCTBHME BUIUMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4YeHUHN, €CTECTBEHHBIM paguoakTUBHBIA (OH, KOCMHYECKHE Jy4d, pPaTUOAKTUBHOE
U3JIydYE€HUE MPUPOJHBIX MHHEPAIOB, JEUCTBUE PAJUOAKTUBHBIX H3JIyUEHUH Ha OpraHu3M
YeJI0BEKa), PU 3TOM MEPEBOIUTD MPAKTUUECKYIO 33/1a4y B yUEOHYIO, BBIIEIATh CYLLIECTBEHHbBIE
CBOICTBa (IpU3HAKHN) (PU3UUYECKHUX SBJICHUIA,

OINMCHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHSA, HCHOJIB3yd (PHU3UUECKUE
BEJIMYUHBI (CPEIHSSI U MTHOBEHHAsI CKOPOCTH Tella IPU HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHHE,
nepeMeleHne, MyTh, YIJoBas CKOPOCTh, CWJIa TPEHHUS, CUJla YNPYTOCTH, CHJIA TSAKECTH,
yCKOpeHue CBOOOJHOIO MaJeHus, BEC Teja, UMILYJIbC Tela, UMIYJbC CHJIbI, MEXaHWYecKas
paboTa U MOIIHOCTb, MOTEHIMANbHAs 3HEPrUs Tela, MOJHATOr0 Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAIbHAsA HHEPTUs CXKATOW MPYKUHBI, KUHETUYECKAsi SHEpPrus, IMOJHAas MEXaHWYeCKas
SHEprus, Mepuoj] W 4YacToTa KoJeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTbh CBETa, IOKa3aTejlb IPEJOMJIEHUS CpEeIbl), IPU ONHCAHUMU IPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICI UCIOJB3YEMBIX BEJIMYMH, 0003HAYEHUSI U €IMHUIBI (U3UYECKUX BEJTUYMH,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIONIUE TaHHYIO (PU3NYECKYIO BEUYHHY C IPYTUMH BEIUYMHAMH,
CTPOUTH rPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOMCTBa Tel, (U3MYECKHE SBJICHUS M MPOLECChl, HCMONb3Yys 3aKOH
COXPAaHEHHUs PHEPIruH, 3aKOH BCEMUPHOTO TATOTEHHS, IPUHLHUII CYNEPIIO3ULIUN CUJI, TPUHIIUII
OTHOCcUTeNbHOCTH ['amuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS MMITYJIbCa, 3aKOHBI
OTpaXKCHUs U INPEIIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUs 3aps0BOIO U MAacCOBOTO YHUCEIN MpHU
SJIEPHBIX PEAKIUAX, TPU ATOM AaBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA M 3alHCHIBATH €TO
MaTeMaTHYeCKOE BhIPAKECHUE;

OOBSICHATh (hPU3MYECKHE MPOLECCHl U CBOICTBA TEN, B TOM YHCIE U B KOHTEKCTE CHUTYyalluil
MIPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUUMHHO--CIEACTBEHHbBIE CBSI3U, CTPOUTH
oO0BsicHEHHE U3 2—3 JIOTMYECKHX ILAaroB ¢ OMOpOM Ha 2—3 M3y4EeHHBIX CBOMCTBA (PU3NYECKUX
SABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbBIC 3a/1a4u (OMUPAIONIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHI ), HCTIOJb3ys 3aKOHBI
u (opMynbl, CBA3BIBAIONIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHAU3a YCIOBHSA 33Ja4H
3aMMChIBATh KPATKOE YCJIOBHE, BBISBIATH HEJAOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (GOpPMYIbI, HEOOXOIUMBIE MJiI PpEUIeHHs, MPOBOAUTH pPACYETHl M OIICHUBAThH
PEATUCTUYHOCTh MOTYYEHHOTO 3HaYEHUS! GU3NYECKON BETUUHMHBI;

pacrno3HaBaTh NPOOJEMBbI, KOTOPblE MOXHO PEUIUTh MpU MOMOLIM (U3UUECKUX METOJIOB,
WCIIONB3Ysl ONMCAHUE MCCIECIOBAaHUS, BBIICIATh IPOBEPSEMOE MPEANOIOKEHHUE, OLICHUBATh



MPaBUIBHOCTh TOPSIKA TPOBEICHHS] HCCIICIOBAaHUS, JIeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJICHUIN U OTIBITOB;

MIPOBOJIUTH OIBITHl 1O HAOTIOACHUIO (DU3MYECKUX SIBICHUHA WM (PU3MUYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAHEHHS JHEPTUH, 3aBUCUMOCTH MEPHOIA
KoJe0aHui MPY>KUHHOTO MAsITHHKA OT MacChl Tpy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYIbl MaJlbIX KOJIEOaHW, NMPSIMOJIMHEHHOE pacIpOCTpAaHCHHE CBETa, Pa3lIOKCHHE
0esoro cBeTa B CIIEKTp, M3yYCHHE CBOWMCTB M300pakKeHUS B IUIOCKOM 3€pKaje M CBOHCTB
M300paXeHUsl TMpeaMeTa B COOUpAOINed JWH3e, HAONIOJCHHE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB H3IIyUeHUs): CAMOCTOATEIBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHUs, OIIMCHIBATH XOJ OTBITA U €r0 PE3yIbTaThl, (HOPMYIHPOBATH BHIBOJIBI;

MPOBOANTH TPU HEOOXOIMMOCTH CEPUI0 TPSIMBIX H3MEPECHHI, ONpPEIesisi CpeaHee 3HAYCHHE
M3MEpPsIeMOr BENMYMHBI ((POKYCHOE paccTOsTHUE coOMparoiield JUH3bI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOOopa);

MPOBOJIUTh UCCIICIOBAHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM IPSMBIX
M3MepeHuil (3aBHCUMOCTH ITyTH OT BPEMEHHU TPU PaBHOYCKOPCHHOM JIBIDKEHUHW 0€3 HadaabHOU
CKOpPOCTH, TIepHoAa KoJeOaHWH MaTeMaTU4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIJia OTPaKCHHUsS CBETa OT yIJjla MaJICHHs U yIJia MPEIOMJICHHS OT yIJia MajeHHs): TUIAaHUPOBATh
UCCIIEIOBAaHKE, CAMOCTOSTEIILHO COOUPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTAThI MOJYyYCHHOM
3aBUCUMOCTH (U3UYECKHUX BEIMYMH B BHJC TaOnMMil W rpaduKOB, JENaTh BBIBOIBI II0
pe3ylibTaTaM MCCIeI0BAHHUS,

MIPOBOINTH KOCBCHHBIE M3MEPCHHSI PU3NICCKUX BEIMINH (CPEIHSS CKOPOCTh H YCKOPEHHUE Telia
IIPU PaBHOYCKOPEHHOM JBHXCHHH, YCKOPEHHE CBOOOIHOTO TaJCHHUS, XECTKOCTH IMPY>KUHBI,
KOO PUIIMEHT TPEHHs CKOJBKEHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa M TEPHOJ
KOJICOAHMH MaTeMaTHYeCKOrO0 WM MPYKHHHOTO MAasSTHUKOB, ONTHYECKas CHiia COOMparomIei
JIMH3BI, PAMOaKTHUBHBIA (DOH): TUIAHHUPOBATh H3MEPEHHUS, COOHMpaTh SKCIECPUMEHTATBHYIO
YCTaHOBKY U BBINOJHATH HM3MEPCHHS, CIEAYS NPEATOKESHHON WHCTPYKIIUH, BBIUYUCIIATH
3HAYCHHWE BEJIIMYMHBI WM aHAIM3MPOBATH TOJYYCHHBIC PE3ylIbTaThl C YUYETOM 3aJaHHOM
MOTPENTHOCTH U3MEPEHUIA;

COOJIFOIaTh MpaBHJIa TEXHUKH OE30MACHOCTH MPH PaboTe ¢ J1ab0opaTOpPHBIM 000PYIOBAHHUEM;
pa3nuyaTh OCHOBHBIC TPU3HAKK HW3YUEHHBIX (DM3MYECKHX MOJICJICH: MaTephalibHas TOYKa,
a0CONIOTHO TBEPAOE TEJIO0, TOUCYHBIH HCTOYHHUK CBETA, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIEJIb aTOMa, HYKJIOHHAsI MOJIe]Tb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIUIIBI JICHCTBHS W3YUEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OIOpOH Ha WX ONUCcaHUs (B TOM YHCIE: CIHIOMETP, JATYMKU IOJIOKEHUS, PACCTOSHUS W
YCKOPEHHs, paKeTa, 3XOJIOT, OYKH, IEepPHCKOI, (OoToanmapar, ONTHYCCKHE CBETOBO/IBI,
CIIEKTPOCKOI, JO03UMETp, KaMmepa BuibCoOHa), MCIOJIb3YyS 3HAHHS O CBOMCTBAaX (DHU3UUECKUX
SIBJICHUI U HEOOXOIMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCTOJIB30BaTh CXEMbl M CXEMATHYHbIE PHCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
WU3MEPHUTENIBHBIX TMPUOOPOB M TEXHOJOTHUECKUX TPOIECCOB TMpPH PEHICHHH y4eOHO--
MIPAKTUYECKHX 3a/1a4, ONITHICCKUE CXEMBI IS IIOCTPOSHUS N300paKEHHUH B IDIOCKOM 3epKalie 1
coOuparoiei TuH3E;

MPHUBOANUTH TPUMEPHI (HAXOIUTh WHPOPMAIMIO O MPHMEPax) MPAKTHYECKOTO HCIIOIb30BaHUS
(bU3UYECKUX 3HAHUI B TTOBCEAHEBHOM KU3HM ISl 0O0ecTieueHHsI O€30MaCHOCTH TIPH OOpaIleHUH
¢ TpuOOpaMu U TEXHUYCCKUMHU YCTPOHCTBAMH, COXPAHCHHS 3/I0POBbS U COOJIIOJCHHS HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIIATH MOUCK MH(POpMAIUK (GU3HUECKOro coqepxanus B VIHTepHETE, CaMOCTOSTEIBLHO
bopMyIHpys TIOUCKOBBIM 3apOC, HAXOIUTHh MYTH OIPEIEICHUS] TOCTOBEPHOCTH IMOYYSCHHON
nHpOpMAIIMY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX UICTOYHUKOB;



UCTOJb30BAaTh TPHU BHINOJHEHUU YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JUTEpaTypy
(GU3MYECKOro CcoAep)KaHus, CIPaBOYHBIE MaTepuanbl, pecypcbl cetu VHTepHeT, BiajgeTh
npuéMaMHi KOHCIIEKTUPOBaHMs TEKCTa, MpeoOpa3oBaHus HMH(GOPMAIMM M3 OJHOW 3HAKOBOH
CHCTEMBI B IPYI'YIO;

co3JlaBaTb COOCTBEHHBbIE IMCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HMH(oOpManuu u3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COAEp)KaHUs, MyOIMYHO TNPEACTABIATH PE3yIbTaThl
IIPOEKTHOM MM MCCIEeI0BATENbCKON JESATEIbHOCTH, NPU 3TOM I'PaMOTHO HCIOJIb30BaTh
M3y4EHHBIN MOHATUHMHBIN anmnapar u3y4aeMoro paszaena GU3MKH U CONPOBOXKIATh BBICTYIIICHHUE
Mpe3eHTaIHen ¢ ya4€TOM 0COOCHHOCTEH ayTUTOPUH CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyekTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NMpOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nes 1. ®u3uka u €€ posib B MO3HAHUYN OKPY:KAKIIET0 MUPa
1.1 dusuka - Hayka o IIpUpoae 2 bubmmorexa [IOK
' K pHpoA https://m.edso00.ru/7f416194
bubnnoreka IIOK
1.2 (0)) 2 1
HBIHCCIHIE BEIHHIbL https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOJI TO3HAHUS 2 1 bubmorexa [IOK
' i A https://m.edso0.ru/7f416194
Hroro mo paszneny 6
Paspen 2. IlepBoHayainbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka [IOK
2.1 C 1
TPOCHHE BetecTBa https://m.edso0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOICCTBUE YaCTHUII 9 1 bubmuotexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 bubmorexa HOK
' p H https://m.edso00.ru/7f416194
Uroro mo pazneny 5
Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej
but6mmoreka [IOK
1 M
3 CXAHITHECKOC JIBIDKEHHE 3 https://m.edso0.ru/7f416194
3.2 Nuepuus, Mmacca, IiI0OTHOCTh 4 1 bubmmorexa [IOK
' CPHHA, MAcca, HI0THOC https://m.edso00.ru/7f416194
3.3 Cuta. Bunsr cun 14 1 2 bubmuoreka [JOK



https://m.edsoo.ru/7f416194
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Hroro mo pazueny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6nmoreka [IOK
' TeJaMU, YKUIKOCTAMHU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue XuaKOCTH 5 Bubmmorexa LIOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeEpPrUs
bubmmoreka [IOK
A1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo0.ru/7f416194
bu6nuoreka [IOK
52 Hpoctbie MexamH3ME! S . https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
53 M 4 1
CXAHITIeCkas sHeprit https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/m Konrposbusie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3pen 1. TenioBble siBJIeHUSA
11 CtpoeHue U CBOIMCTBA BEIECTBA 7 Brbmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubmnorexa IIOK
1.2 T 21 1 5
CIVIOBBIC HPOTECEH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DneKTpruyecKue 3apsiibl. 3apsyKEHHbIE Tella 7 1 bubnmnoreka [HOK
' W UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2.2 IT 7 i 20 1 7
OCTOTHHBII SICKIPHICCIII TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHIYKIHS 4 bubmmorexa LIOK
' P Sk https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

Koan4yecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/m Konrposbusie IIpakrnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3zpen 1. Mexannueckue siBJIeHUS
11 MexaHH4eCKOe JBMKCHUE U CIIOCOOBI €TI0 10 1 Bbu6nuoreka [IOK
' OIKMCAHUSL https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.2 B i 20 1 3
SanvoAeHcTBre TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
SaKOHEI COXpaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3zpen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI
bu6mmoteka IIOK
2.1 M 0 7 3
CXAMITCCIHE KOTChaHIA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 M .3 8 1 3
CRAHMACCIHE BOIHHL. JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 9 bubmuorexa [JOK
' AJIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Paznen 4. CBeToBbI€ sIBJICHHSI
4.1 3aKOHBI PacIpPOCTPaHCHHUS CBETA 6 2 bubmmorexa LOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ oNTHYECKHUE PUOOPHI 6 3 bubmmoreka [JOK



https://m.edsoo.ru/7f41a4a6
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bu6nmoreka [IOK

4, P 2
3 a3JI0)KeHue 0eJIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3pen 5. KBanToBble iBJICHUSA
51 Hcnyckanue U MorioieHne CBETa aTOMOM 4 1 bubmorexa HOK
' 4 m https://m.edsoo.ru/7f41a4a6
5.2 Crpoenne aTOMHOTO sIapa 6 1 bubmorexa [OK
' p AP https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 sl 7 1
/ICPHBIC Peartinyt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIUIT MOAYIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 9 bubnmnorexka HOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

7 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero U3y4eHus o0pa3oBaTejbHbIE PeCypPChl
padoThI padoTshI
1 ®du3nka — Hayka o npupozne. ABneHus 1
PUPOIBI 05.09.2023
2 ®duznyeckue ABICHUS 1 07.09.2023
3 Ou3nyecKue BEIIMYNHBI U MX U3MEPCHHE 1
12.09.2023
VYpok-uccnenosanue "M3mepenne
4 TEMIIepaTyphl IIPHU IIOMOIIH )KI/IIIKOCT}'I'OFO 1 1 14.09.2023
TEPMOMETPA U JATUYUKA TEMIIEPATYPHI
5 Mertoas! HaydyHOrO No3HaHus. OnucaHue 1 bu6mmoreka [JOK
(U3NUECKUX SIBICHHUI C TTOMOIIBIO MOICIICH 19.09.2023 @ https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:
5 JMAIBHOCTH MOJETA IIapuKa, MyIEHHOTO 1 1
TOPU30HTAIILHO, TeM OO0JIbIle, 4eM OoJIbIle 21.09.2023
BBICOTA ITycKa"
Ctpoenue BemecTBa. OIBITHI,
7 I[oEa:;LIBa}omIEe JIMCKPETHOE CTPOEHHUE 1 Bubnuorexa LIOK
26.09.2023  https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBIOKEHHE YacTHI] BEIICCTBA 1 bubmmorexa LIOK
28.09.2023  https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaOJII0IEHUIO TETIJIOBOTO PACUIMPEHHS 1 1
ra3oB»
10 ArperatHble COCTOSIHUSI BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIX COCTOSTHUH BOJIBI.

bubnmoreka [JOK
11 O6o06menue mo pazaeny «lleppoHayanbHbIC https://m.e dsi.ru /1020378
CBEICHMSI O CTPOCHHUHU BELIECTBA
12 Mexannueckoe aBuxkeHue. PaBHoMepHOE U bubmumoreka [IOK
HEPaBHOMEPHOE JBIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAuHUITEI CKOPOCTH bubmorexa [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edso0.ru/ff0a0c10
16 IInotHOCTE BemecTBa. Pacuetr Macchel u bu6mmoreka [IOK
o0beMa Tejia 1Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
IUIOTHOCTHU TBEPIOTO TETa
18 Pemenue 3agau mo teme "I1oTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGopaTtopHas padora «3yueHue
20 3aBHCUMOCTH pacTskeHHs (1edopmarun)
MPYKUHBI OT IPUIIOKEHHON CHITBI»
21 [[SIBnenue TsroTenus. Cuia TSHKECTH
CBsI3b MEX]1y CHIION TSKECTH U Maccou
22 Teaa. Bec Tﬁia. Pemenne 3agad no reMe bubmorexa HOK
https://m.edsoo.ru/ff0al778
"Cwa tsoxectu”
Cuna TspKecTH Ha IpYTUX IUIaHeTax. bubnuorexa [IOK
23
dusnuecKkue XapakTepUCTUKH TIaHeT https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. J{lunamomerp bubnnorexka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

25 Bec Tena. HeBecomocth bubamorexa IOK
https://m.edsoo.ru/ff0al778
26 Ciio’)keHue ABYX CHJI, HAPABJIEHHBIX 110 bubmuorexa [JOK
OJIHOM TpsAMOiA. PaBHOICHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pewenue 3anau o reme
"PaBHonelicTBytomas cui'"
Cuiia TpeHus u e€ Bubl. TpeHue B mpupoze bubnnoreka [JOK
28
Yl TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHUSI OT bubnmnoreka [JOK
CHIIBI JJABIICHHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3anay no Temam: «Bec Tenay,
31 «Fpa(bnqecfoe n300pakeHue crn, «CHIb», Brbmiorexa LIOK
8 https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUI»
KonTpomnbHas paboTa mo Temam:
39 «MexaHndeckoe ABMKEHMEY, «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n300paxkeHue crny, «CHibh»
33 Hasnenne. CiocoObl yMEHbILICHUS U bubnuorexa [IOK
YBEJIMUYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTD JIaBJICHUS rasza bubnuotexa [JOK
34 )
0T 00bEMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPABIMU TEIIAMH, bubnnorexka [JOK
KHJIKOCTSIMH U ra3amu. 3akoH ITackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B *KHUIKOCTHU U rase, BEI3BAHHOE bubnmnoreka [JOK

JIEHCTBUEM CHIIBI TSKECTH

https://m.edsoo.ru/ff0a2718



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
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3anau 1o teme «JlapieHue B

bubmuorexa [JOK

37 JKUIKOCTH U rasze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmarontiecs cocy s https://m.eds00.ru/ff0a2970
39 ['uapaBauyeckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHEBON KUIKOCTHBII
Hacoc
ATmochepa 3eMin U IPUIHUHBL € bubnnorexa [JOK
41
CYIIIECTBOBAHHMSI https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. ATmocepHoe gaBieHue https://m.edsoo.ru/ff0a2b5a
43 Nsmepenne armocdeproro nasnenns. OmbIT bubnnorexa [JOK
Toppuuerim https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(HEPHOTO JaBJICHUS OT bubnuorexa [JOK
BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe qaBieHne bubnnoreka [JOK
45
Ha Pa3IHYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
nasieHue"
47 JlericTBuE XKUJIKOCTH U Ta3a HA IOTPYKEHHOE bubnnoreka [JOK
B HUX TeJI0. ApXUMEI0Ba CHJIa https://m.edsoo.ru/ff0a3276
JlaboparopHnas pabota «Onpenenenue
48 BLITaJIIDKI/IBI;Iomg?I CUJIBI nel?lljcfllsylomeﬁ Ha bubmorexa HOK
’ https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca Tella B bubnmnoreka [JOK

BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb
4acTH TeJ1a»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK

>0 Hlnaparine Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabota "KoncrpynpoBanue
ol apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKU U 1
onpejieneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue
52 CYJIOB. BOS,I[I}[/'XOHJ'IaBaHI/Ie» «JlaBieHue bubmmorexa [IOK
N https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B»
53 KontponbHas paboTa nmo Teme «/laBienue
TBEPABIX TEJ, )KUIKOCTEH U Tra30B»
bu6mmoreka [IOK
>4 Mexartirsecias pabora https://m.edsoo.ru/ff0a3f82
55 MouHocTts. EnuHUIBI MOIIHOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienoBanue "Pacuét MOIIHOCTH, 1
pa3BUBaeMOM P NOIBEME O JiecTHULIE"
57 IIpoctsie Mexann3mel. Peryar. PaBHOBecue
CHJI Ha pbluare
Poryaru B TexHuke, OBITY U IPUPOJIE.
58 JlaboparopHas pabota <<};/ICCJ'IpeI[I())BiHI/IC 0.5 Bubmiorexa LIOK
B https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIdyara
Pemenue 3aga4 1o teme «Y cIOBUA bubmuorexa [JOK
59
paBHOBECHS! phlyara https://m.edsoo.ru/ff0a48a6
Koaddurment mosnesnoro neicTpust
60 MexaHu3Ma. JlaboparopHas pabora 0.5
«M3mepenne KII/] HaKI0HHOM MIIOCKOCTH»
61 Pemenne 3agau mo teme "Pabora, bu6mmoreka [IOK
MoIHoCTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckast sneprusi. Kunernueckas u bubnmnoreka [JOK

NMOTCHUUAJIbHAsA SQHCPIUa

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU

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

64

YPpOK-3KCIIEPUMEHT IO TEME
"JKCcepUMEHTAJIBHOE OIIPEIEIICHNE
W3MEHECHHSA KWHETHYCCKOM ¥ MOTEHIIAIbHOM
SHEPTUH MPHU CKATHIBAHUU TEJIA TI0
HAKJIOHHOM IJTOCKOCTH"

65

66

KonTtponsHas padora no teme «Pabora u
MOIIIHOCTb. DHEPI U

PesepBuslit ypok. Pabota ¢ Tekctamu mno
TeMme "MexaHnyeckoe IBUKeHUe"

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

67

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
teme "JlaBieHue TBEPBIX TeN, )KUAKOCTEH U
razos"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
teme "Pabora. MomtHocTs. Dueprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



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

8 KVIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero Konrpoanusie  Ipakruteckue u3ydeHuss 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
1 KMHETUYECKOM TEOPUU U UX Oli]BITI:IbIe 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
IIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYIT 1
3 Mopaenu TBEPIOTO, JKUIKOTO U 1 bubmmoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO, KHUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIlleCTBA Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHble TenIa 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0a5800
5 CMaunBaHUE U KaWUISIPHOCTD. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemuioBoe paciiupeHue u cxatue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsA3b TEMIIEPATYpPBI CO 1
CKOPOCTBIO TETNIOBOT'O JIBUKEHUS YACTHL]
9 Buytpennss sneprusi. CnocoO6bl U3MEHEHus 1 bu6muoreka [JOK
BHYTpEHHEH 3HEpPruu https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Buer remnonepeiain 1 https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenmus "TlpakTruueckoe 1 1 bubnmnorexa [JOK

HCIIOJIb30BaHHE TEIIOBBIX CBOMCTB BEIIESCTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

Y MaTepUaloB B IIEJSAX dHEprocoepexenus"

12 KonnuectBo TEeIU1oTHL. Y aenbHas bu6nmoreka [IOK
TETJIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubmuorexa [{OK
TemnooOMeH ¥ TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabdota "HccrnenoBanue
14 ﬂBHGIfI/ISI TIE))HJIO(I))6M6Ha pu CMIe[IJJI/IBaHI/IH Bubmmorexa IOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer xonmuecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOrO0 UM
MIPY OXJIAXKICHUHU
16 Jlaboparopnas pabota "Onpenenenue bubnnoreka [JOK
yIeNbHON TEIUIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y IeibHas TEIioTa bubmmoreka [JOK
CrOpaHMsI https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaAHUE
18 KPUCTAJUTMYECKUX I;Jeln. VYneapHas Temiora bubmmorexa [OK
https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHnas pabora "OnpezneneHue bubmuotexa [IOK
yIETbHOM TETUIOTHI TUIABJICHU Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALHSL. bubmuoteka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIHH. bubnuotexa [JOK
21
3aBUCHMOCTh TEMIIEPATYPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas pabota
22 "OnpenencHue gﬁocmenr}:{oﬁ Il)anamiocm bubmorexa T[IOK
. https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenwue 3ana4 Ha onpeseneHre BIaKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3/yXa

[TpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.

24 [TapoBast TypOuHa. /|BUrarenb BHyTPEHHETO
cropanus
o5 KIIJI TenmoBoro aurarens. TemnaoBeie bub6numoreka [IOK
JBUTATEIIU M 3alUTa OKPYXKAFOIIEH CPE/IbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUs U MPEBPAICHUS SHEPTUU
B TEIUIOBBIX MPOIECCaX
IloaroTroBka K KOH BHOU
27 "T?GiIJ?O];)BIeaﬂBH:HI/TEOIJ;SMZH;){aIf; s buomiorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbBIX COCTOSIHHI BEIIeCTBa
KontponbHas padota nmo teme "TermmoBbie
28 ;IBJIe,HpI/I;I. I/I3M:H6HI/IC arperaTHbIX COCTOSIHUM bubmrorexa LIOK
| https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 DnekTpusanus Tei. J[Ba poaa
AIEKTPUUECKUX 3apsAI0B
30 VYpok-uccnenoBanue "IneKTpU3aIus TNl
MHAYKIHUEW U IPU CONMPUKOCHOBEHUN"
31 B3aunMogeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnmorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe noje. HanpsskeHHOCTh
32 BHCKT;)I/I‘ICCKOFO OIS HpI/II)HI_II/IH Bubmmorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JIEKTPUUECKHUX MOJIEH
33 HocuTenu snektpuyueckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHue atoMa
34 IIpoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubmuoreka [IOK
COXpaHEHHS IICKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npUMEHEHUE CBOKCTB bu6nunorexa LIOK

QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEKTPUUECKUN TOK, YCIIOBUS €r0

36 cyuiectBoBanus. lcTouHuku Bubmmorexa IOK
i i https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKa
37 JIefcTBUS PIEKTPUUYECKOTO TOKA bubmmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 AIIEKTPUYECKOTO TI0JISI Ha TPOBOTHUKHU U 1
IUAJIEKTPUKN"
39 DJIEKTPUYECKUH TOK B METaJlIaX, )KUJIKOCTIX bu6nmorexa LIOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 05 bubnnorexa [JOK
"M3MepeHue U peryJmpoBaHUe CUITbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
3 .B .
2 IaSoparopan pacora Mavepertnen 03 bimorera LIOK
PaTOpHai p P ' https://m.edsoo.ru/ff0a9e14
pEryIupoOBaHKe HAMPSHKCHUS
CornpoTuBiIeHHE MPOBOAHUKA. Y ACIBHOE bubmuoreka [IOK
43
COTNPOTHBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas paboTa "3aBUCUMOCTb
BJIEKTPUYECKOTO COMPOTUBIICHUS bubmuoreka [IOK
44 1
MIPOBOJIHUKA OT €r0 JUTUHBI, IJI0IIA 1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeUeHus: U Marepuana”
3aBUCHUMOCTB CHJIBI TOKA OT HAIPSHKCHHUS. bubnmnoreka [JOK
45
3akon OMa A1 ydacTKa [enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCHMOCTH CHJIBI TOKa, UIIYIIETO Yepe3 1 bubnmnoreka [JOK
PE3UCTOP, OT COMPOTUBIECHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pesucrope”
47 [TocnenoBarenpbHOE U MTApaILICTBHOE

COCAUHCHUS IMPOBOAHUKOB



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

Jlaboparopuas padota "IIpoBepka npaBuia
CIIOKEHUS HANPSHKCHUH TIPH

bu6nmoreka [IOK

48 [I0CJIEIOBATEIbHOM COCIUHCHHUHU JABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUTSt CI:IJIBI I’)rOKa ipn HapaJIJP;GJILEOM ’ bubmmorexa LIOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3aiay Ha npuMeHeHue 3akoHa OMa Bu6mumotexa [JOK
ISl PA3JIMYHOTO COSTMHECHUS IPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOLTHOCTH AIIEKTPUUECKOTO TOKA. bubnnoreka [JOK
3akon Jxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
59 Jlaboparopuas padota "Onpenencaue bubmmoreka [JOK
pabOTHI ¥ MOLTHOCTH SJIEKTPHUECKOro TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKUE IIETH U TOTPEONTEITN
53 aﬂeKT;)qucxoﬁ 3HHepr1/H/1 B 6I:)ITy. Kopotkoe Bubmmorexa HOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
[ToaroroBka Kk KOHTPOIBHOM paboTe MO Teme
54 "DneKTpuuecKue 3apsaabl. 3apsyKEHHbIE Tea bubnnorexa [JOK
U MX B3auMoJieicTBus. [ToCTOSHHBII https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
KonTponbHas pabota mo Teme
55 "DneKTpuuecKue 3apsaabl. 3apsyKEHHbIE TeNa bubnmnorexa [JOK
U UX B3auMoaeiicTBus. I1ocTOAHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpoxk-uccnenopanue "M3ydenue noniei bubnuotexa [JOK
ITOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe mojie. MarauTHoe nojie 3eMiIn 1 bu6nunorexa LIOK
€ro 3HaYeHHe I )KU3HUA Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnsIT OpcTena. MarauTHoe nosue bubmuoteka [IOK



https://m.edsoo.ru/ff0aaa58
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QJICKTPHUYCCKOI'0 TOKa MarHuTHoOe I10JIe
KaTylK1 ¢ TOKOM

https://m.edsoo.ru/ff0acld?

60

61

62

63

[TpuMeHeHHe HIIEKTPOMArHUTOB B TEXHHKE.
Jlaboparopnas padota "M3ydeHue neicTBus
MarHMTHOTI'O IOJIsl Ha IPOBOJHUK C TOKOM"

DeKTpOABUTATEh IIOCTOSHHOTO TOKA.
Hcnonb3oBanue 351eKTpoaBUraTec B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.
JlaGopatopnas pabora "KoHcTpyupoBanue u
U3y4eHHE PabOTHI AJIEKTPOABHTATEIIS"
OmnbiTel @apanest. 3aKOH 3IEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onexrporenepatop. CriocoObl MOTydeHHs

SJ'IeKTpI/I‘-IeCKOI/IW OHCPIuu. BHGKTpOCTaHHI/II/I
Ha BO300HOBJIIEMBIX HCTOYHHKAX OQHCPIUH

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

64

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"DJIeKTPUUECKUE U MATHUTHBIC SIBIICHUS"

65

66

KounTponbHas pabota mo Teme
"DJIeKTPUYECKUE U MATHUTHBIC SIBIICHUS"

PesepBHblit ypok. Pabora ¢ Tekctamu 1mo
teme ""TemnnoBble siBICHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

bubnmorexa LIOK
https://m.edsoo.ru/ff0acc5e

67

Pesepubiit ypok. Pabora ¢ Tekctamu 1mo
teMe "[loCcTOsHHBIN 27eKTpuyecKuil ToK"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
Teme "MarauTHbIC SIBICHUS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145
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9 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoarueie  Ipakrueckue u3ydeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
1 Mexanunueckoe JBukeHue. MarepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsiMOTUHEITHOE ABM)KEHHUE. 1
CpenHsisi ¥ MTHOBCHHAsI CKOPOCTh
5 [IpsiMonMHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBHKCHHE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO JBMKeHUs. [ paduk 1
CKOpOCTH
JlaboparopHas paboTta "Onpenenenue
7 YCKO}ZI)DGHI/ISI: Ten:.) pu paBHol;/ciopeHHOM 1 1 Brbmiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKCHUH 110 HAKJIOHHOW TIIIOCKOCTH
8 CBobOonHoe magenue ten. OnbITel [anunes 1
PaBHOMEpHOE JIBFKEHHE TIO OKPYKHOCTH.
9 [epuon pl: LIaC"ll"IOTa 06pa1ueHm.p J};);I(Hef/'lHaﬂ 171 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 LleHTpOCTpEMHUTENBHOE YCKOPEHHE 1
. bu6mmoreka [JOK
11 [lepseii 3akoH HproToHA. BekTop cuiibl 1 https://m.edso0.ru/ff0ae612
12 Bropoii 3akon HeroTona. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

PaBHOelicTBYIOIIAsA cHila

https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH Herorona. Cynepro3unus cui bubamorexa IOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bu6mmoreka [IOK
HproToHa https://m.edsoo.ru/ffO0aeb6c
bubmuorexa [JOK
15 Cra ynpyrocti. 3axor Tyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuma ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnnoreka [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cira Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuma TpeHUs» Bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTta "Onpenenenue bubnnoreka [JOK
K03 pHIIMEeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amau mo treme "3akoHbl HeroTOHA. bu6mmoreka [IOK
21
Cuna ynpyroctu. Cuia tpeHus” https://m.edsoo.ru/ff0afb8e
99 Cuuia TKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTCHUS. Y CKOPEHUE CBOOOIHOTO A ICHHS https://m.edsoo.ru/ff0af044
VYpok-koHpepennus "JIBuxeHuEe TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
Pemenue 3agad mo teMme "Cuiia TSOKECTU U bu6mmorexa [IOK
24
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
IIepBas kocMHu4ecKast CKOpOCTb. bubnuorexa [IOK
25
HeBecomocTs 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MmaTepuallbHOW TOUKHU. bubnuorexa [IOK

AbcomoTHO TBEpIOE Teno. PaBHOBecue

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae72a
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TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO

BpallleHus
27 MowmenT cunbl. LenTtp Tspkectu
28 Pemenue 3aga4d mo reMe "MOMEHT CHIIBL. bu6mmoreka [IOK
Llentp TspKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
29 "Mﬂexaﬂnqecxoe I[BII/:)KCHI/IC. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0b0408
BsaunmonetictBue Ten"
KontponbHas padoTa o teme
30 "MGXI;HI/I‘IeCK(I))e JIBUKCHHE. bubmmoreia LIOK
3 https://m.edsoo.ru/ff0b06ec
B3aumopeiictue Ten"
HNmnynbe Tena. UMnynbse cuiibl. 3aKoH
31 copoHeHm{ I/IMHyJIL}C]a. Yupyroe u bubmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOoICHCTBIE
32 Pemenue 3agau no teme "3akoH COXpaHEHUS bu6mmoreka [IOK
umIryasca” https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"
34 Mexanunueckast paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 Paborta cuiibl TSXKECTH, CUITBI YIPYTOCTH U bubnuoreka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota «OnpeneneHue
36 paboTHI CUIIBI TPEHUS TIPH PABHOMEPHOM
JBUKEHUU TeJIa M0 TOPU30HTAIILHON
MOBEPXHOCTU»
37 Cas3b sHepruu u padoTsl. [loTeHnmanbHas
SHEPTHs
38 Kunernueckas sneprus. Teopema o bub6nuorexa [IOK

KHHETHYSCKOM OHEPIrun

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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https://m.edsoo.ru/ff0b0a84
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39

3aKkoH COXpPAaHCHUS SHCPIrU B MCXAHUKCE

JlaboparopHnas pabota «/3ydeHue 3akoHa bubnmoreka [JOK
40
COXpaHCHHSI SHEPT UM https://m.edsoo.ru/ffOb12fe
41 KoiebarenpHoE IBUXEHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoyiebaHus. BelHyKIeHHBIC bubmmoreka [JOK
KoJsieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnuuecKkuil ¥ NPy >KUHHBIM MAsITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IIEpHUOIa
44 K:J'Ie6aHI/II71 £)HT YKECTKOCTHU MPYKUHBI U l\ljlacfbl Bubmiorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue SHePTUN IPU MEXAHHISCKUX
KOJICOaHUSIX
JlabopaTtopHas pabota «OnpeneneHue
46 qaCTopTH Hpneppf)oaa Kone6aip1£1;1 IPYKMHHOTO bubmmoreia LIOK
https://m.edsoo.ru/ffOblaec
MasiTHUKa)»
JlaboparopHas pabota «IIpoBepka
47 HGSaBI:/ICI/Il\l/:I)OCTI/IpHepI/IOI[a fonegaHHﬁ rpysa bubmorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MIOJIBEIIICHHOTO K HUTH, OT MAacChl Ipy3a»
Mexannueckue BoJHbI. CBOMCTBa
48 MeXaHu4ecKuX BOJH. [IpoonbHbIe U bubmorexa LIOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJTHBI
49 VYpok-koH(pepennus "MexaHNUYeCKHE BOJHBI
B TBEpAOM Tene. CelicMu4ecKkre BOIHBI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pomkoOCTb 3ByKa M BBICOTa TOHA.

AKYCTHYECKHI1 pe30HaHC



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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Ypok-koHpepenmus "YapTpazByk u

bubmuorexa [JOK

53 UHOPa3ByK B IPUPOIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU pabOTE MO TEME
o4 "3;1[(OHBI COXpaHeHI/II)SI. Mexaf?nqecm/le bubmorexa LIOK
https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJHBI"
KoHTposbHas pabota 1o teme "3akoHbI
55 coxpaHeHus. MexaHn4deckue KojiebaHus u
BOJIHBI"
56 DIIEKTPOMarHuTHOE IOJI€. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "Llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypok-uccnenosanue "M3yueHne cBONCTB
59 3J11:;KTp0Mar1i[HTHHX BOJ'IHy: MTOMOIIIBIO Bubmiorexa LIOK
https://m.edsoo.ru/ffOb2c6¢
MoOmIIbHOTO TenedoHa"
50 Pemenue 3a1au Ha onpeieneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI
61 DeKTpoMarHuTHasl IpUpoa CBETa. bubnuotexa [JOK
CkopocTh cBeTa. BosHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBera. [IpsmonuHeitHoe
62 pacrpocTpaHeHHe CBETa. 3armenus ConHIA U Bu6miorexa LIOK
https://m.edso0.ru/ff0b3658
Jlynsl
3aKkoH oTpaxeHwus cBera. 3epkaia. Pemenue
63 3a/1a4y HaipI/IMeHeHI/Ie 3a1<01fa OTpaKCHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnnorexka [JOK

CBCTa

https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b23ca
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[TonHoe BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnonp30BaHre NOTHOTO BHYTPEHHETO Bubmorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpPaXEHUS B ONTHUYECKUX CBETOBOAAX
JlaboparopHnas pabota "Hccienoanue
66 3aBUCHUMOCTH yTJia MPEeTOMIICHUS] CBETOBOTO
Jqy4a OT yIJla NaJieHUs Ha TpaHulle "BO3ayX-
crexyo""
Ypok-koHpepennus "Vcnons3oBanne
67 MOJIHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
68 JInnzel. OnTrHyeckas cusia JTUH3BI bubmorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHnue n3o0paxeHU B TMH3AX bubmorexa LIOK
https://m.edsoo.ru/ffOb444a
JlaboparopHas padota "Onpenenenue
70 @OKyEHOr§ paCIC)TOSIHI/IS{ u oll)ITIII/IquKoﬁ CHJIBI Bubmiorexa LIOK
8 https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Ypok-koHpepenius "OnTuyeckue TMH30BbIE bubnmnorexa [JOK
71
npuodopsr" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onrtuyeckas cucreMa. 3peHue Bubmorexa IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepennus "Jlepextsl 3penus. Kak
COXpaHUTD 3peHue"
Paznoxxenue 6emnoro ceera B criekTp. OMbBITHI
74 Herorona. Cnoxenue CHCKTpaJ'IBHI)FI)X I[BETOB. bubmorexa HOK
https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopatopHas pabota "OnbITH IO
75 Pa3IOKEHUIO OEIOT0 CBETa B CIEKTP U bubnmnorexa [JOK

BOCIIPUATHUIO LIBETA IIPEIMETOB IIPH UX
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"

https://m.edsoo.ru/ff0c0e2a
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Ypok-npaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: qucriepcust, uHTephepeHIus u
nudpakmus”
77 OmneiTel Pesepdopaa v uranerapaast MoIeIhb bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
79 Henyckanue v moryionieHue cBeTa aTOMOM. bubmumoreka [IOK
KBantsl. JInHeituaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyMm "HabirogeHue cuekTpon bubnuorexa [JOK
ucryckanus" https://m.edsoo.ru/ff0c1550
81 PapyoakTuBHOCTE 1 €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnuorexa [JOK
MO/IeITb https://m.edsoo.ru/ffOc18ac
83 PagnoaktuBHBIE IpeBparieHus. M30Torsr ﬁgg:?/?;e;zgorﬁ/ froclald
84 Pemenue 3amau mo teme: "PagnoakTHUBHEIE bu6nmoreka [JOK
npeBpamieHus" https://m.edsoo.ru/ffO0clb4a
85 [Tepuon monypacmana
86 Ypok-koH(pepennus "PagnoakTuBHbIC bubnuoteka [JOK
U3JIyYEHUS B MPUPOJIC, MEAMIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHsie peakiuu. 3aKOHbBI COXPAHEHUS bubnmnoreka [JOK
3apsI0OBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DOHeprus CBsSI3U AaTOMHBIX sAziep. CBA3b MACCHI bubnuotexa [JOK
Y SHEPIUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq mo teme "SnepHbie peakiuu”
90 Peakuuu cunrtesa u nenenus saep. bu6mmoreka [JOK
Ucrounuku sHepruu ConHia v 3BE31 https://m.edsoo.ru/ff0c1e88
91 VYpok-koHpepenius "AnepHas sHepreTuka.
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JleficTBHS paJuOAKTUBHBIX U3JIy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU pabOTE MO TEME
"DIeKTPOMarHuTHOE TOJIE.

bubmuorexa [JOK

92 DJIEKTPOMarHUTHBIC BOJHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siByieHus "
KonrtponbHas padora 1mo teme
93 "DIeKTPOMarHuTHOE TOJIE.
DNeKTpOMAarHUTHBIE BOJHBI. KBaHTOBBIC
sBACHUS"
94 [ToBTOpeHue, 0600meHne. JlaboparopHbie bubnnoreka [JOK
paboThl o Kypcy "B3aumoseiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6obmenue. Pemenue
95 paC‘leTrI)-IBIX I/I’ Ka‘{eCH”l:IBeHHLIX 3aja4 10 TeMe Bubmiorexa LIOK
https://m.edsoo.ru/ff0c2572
"TertoBble npouecch”
IloBTOpeHue, 0000MIIcHKE. Pemenue
96 pacquII){},Ix " KaqecTBeHHHx 3a/1aq 1o TeMe bubmmoreia LIOK
o https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarencii”
IloBTOpeHue, 0606MIIcHNE. Pemenue
97 pacquII){r,Ix " Ka‘IeCI”IFIBeHHI)IX 3a/1aq 1o TeMe bubmmoreia LIOK
https://m.edsoo.ru/ff0c2b30
"KIIJI anexTpoycTaHOBOK"
08 [ToBTropenue, 00o0meHue. JlabopatopHsie bubnuoreka [IOK
paboTsl o Kypcy "CBeToBbIe sSiBIEHUS" https://m.edsoo.ru/ff0c2c52
IToBTopenue, o006meHKe. PaboTa ¢
99 TCKCTaI;/II/I o TeMe 'I'l;aKOHLI COXPaHEHUS B Bu6miorexa LIOK
Y https://m.edsoo.ru/ffOc2d6a
MEXaHUKE
100 [ToBTOpenue, 0606menue. Padota ¢ bubnnorexka [JOK
tekcTamu 1o Teme "Kosebanust u BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ bubnmnoreka [JOK

TekcTtaMu 110 TeMe "CBeToBblIe ABIICHAA"

https://m.edsoo.ru/ff0c3044
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[ToBropenue, 0600menue. Padora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sepHas 1
¢buzuka"
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27
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