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HHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE OCHOBHOTO OOLIEro 0O0pa30BaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KCHMM M TpeOOBaHUI K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeNbHOM MPOTPaMMBbI, NPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yud€ToM penepanbHoOi paboueld mporpaMMbl BOCIUTAHUS U
Konnenuuu npenogaBanus yueOHOro npenmera « Duznukay.

Conepxanue mporpaMmbl MO (GHU3MKE HaAMpaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH OOYYAIONIUXCS W OPraHu3aluio H3y4eHUs
bU3UKK Ha JAEATeIbHOCTHOM oOcHOBe. B mporpamme mo (uU3uKe YUYUTBHIBAIOTCS
BO3MOXHOCTH Yy4ueOHOro mpemMera B peanmusanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM O0ydeHHUs, a TaKKe
MEXKIPEIMETHBIC CBS3M €CTECTBCHHO-HAYYHBIX YUYCOHBIX IMPEAMETOB HA ypPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHus.

[Iporpamma mo gu3uke ycTaHaBIMBAET pacipenesieHue ydeOHoro MaTepuana
no rojgaMm o0ydeHus (1o Kjaccam), mpejjiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTD
U3YUYCHUsS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSI MPEIMETHOTO COJIEpkKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa ¢ IETbIO OKa3aHUS METOIUYECKOMN
MOMOIIM YUUTEIIO B CO3/TaHUM pabodeit mporpaMMbl IO Y4eOHOMY MPEAMETY.

dusmka ABISETCA CUCTEMOOOPA3YIOIINM JIJI €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JISKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
U3Yy4aeMbIX XUMHUEH, OMOIOTHel, aCTpPOHOMHUEH U (U3UUeCcKol reorpadueii, BHOCUT
BKJIaJI B €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa, MPEJOCTaBISICT Haubojee sSICHbIC
00pa3Iibl MPUMEHEHUSI HAyYHOI0 METOJia MO3HAHUs, TO €CTh Croco0a MoJy4YeHus
JIOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTro OOpa3oBaHHUS B CTPYKTYpe OOIIETO
o0pa3oBaHMsi COCTOMT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJCHUE
CIEAYIOUIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCT:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATHh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JIOKa3aTeNbCTBA JJISI OJTYYeHUS! BHIBOJIOB.

[Menn wu3ydenuss (¢Gu3MKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpeneneHsl B Konnenmuu mnpenomaBaHusi ydeOHoro mpeamera «Duszuka» B
oOpasoBarenbHbIX opraHu3amusx Poccuiickoit @Dexepanuu, peamu3yOMUX



OCHOBHBIE  00IIE00pa3oBaTeNbHBIE MPOrpaMMBbl, YTBEPXKIEHHOW peEIICHUEM
Komnernn MunuctepctBa npocelnienus: Poccuiickoit ®deneparuu (IpoTOKoa OT 3
nexadpst 2019 r. Ne [1K-4BH).

Iesn n3yyeHus pusuku:

npuoOpeTeHNEe WHTEepeca W CTPEMJICHUS OOYYaloImUXCsd K HayYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE
HCCIIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3y4YeHUSI OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTATLHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEACTABICHUNH O PO (PUBMKK JJIs Pa3BUTHUSA JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAIBHON eI TEIbHOCTH, CBSI3aHHOW C (DU3MKOM, MOATOTOBKA K
JTanbHEHIIIEeMy 00YUYEHHUIO B 3TOM HaIlpaBIICHHH.

JlocTrKeHue 3THX IeNied mporpaMmbl 1Mo (pu3MKe Ha YPOBHE OCHOBHOTO
o01m1ero oopa3oBaHus 00€CIIEYNBACTCS PEIICHUEM CIIETYIOMINX 3a4a4:

npuoOpeTeHrue 3HAHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIJIOBBIX, JJICKTPHYCCKUX, MArHUTHBIX M KBaHTOBBIX
SBJICHUSIX;

npruoOpeTeHNE YMEHUN OMHCHIBATh U OOBSCHATH (DU3MYECKUE SIBJICHUS C
UCITOJIb30BAaHUEM TTOTYYCHHBIX 3HAHWM;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHUINNX pacuYETHBIX 3amad ¢
UCIIOJIb30BAaHUEM buznueckux MOJIETIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTHUPOBAHHBIX 33/1aY;

pa3BUTHE YMEHUU HAONIOAATh MPUPOIHBIC SBICHHUS U BBITIOJHSITH OIBITHI,
JabopatopHble pabOTHl M OKCIEPUMEHTAIbHBIC HCCICIOBAHHUS C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHGOpPMaNUEe (PU3HYECKOTO COJEpKaHUs,
BKJIFOYasi HH(GOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATHU3 U
KPUTUIECKOE OIIEHNBaHNE NHPOPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHAIBHON ASATEILHOCTH, CBI3aHHBIMU
C (GUBMKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMH Ha
JTOCTIKCHHSIX (PH3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoauTCs 238 dacoB: B 7 kiacce — 68 gacoB (2 yaca B HElem0), B 8
Kiacce — 68 gacoB (2 vaca B Henenmo), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).



[Ipennaraemelii B mporpamMme no (u3MKe nepeyeHb J1adopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEH IaTEIbHBIN XapaKTep, YUUTEIb JIeNIaeT BHIOOP MPOBEACHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
00yyYaroImuxcsi, CIUCcKa KCIEPUMEHTANBHBIX 3a/IaHUM, MpeAjiaraéMbIX B paMKax
OCHOBHOT'O I'OCYJIApCTBEHHOT'0 K3aMeHa 1o (U3MKe.



COJEP)XAHME OBYYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUM OKPY KAIOIIEro MUpa.

O®usuka — Hayka o npupoge. SBneHus npupoibl. OuU3nYECKUe SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckue BeaMuuHbL. HW3mepenue ¢uznueckux BenuuuH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexxayHapoHasi CUCTeMa €IMHHII.

Kakx ¢usuka u Jgpyrue ecTECTBEHHbIE HAyKd H3Y4YaloT MPUPOY.
EcTtecTBeHHO-HAyUHBIII METOJA TMO3HAHWS: HAONIOJCHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3nUecKuX SIBICHHUI C MOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHn4eckue, TEIUIOBbIE, DIECKTPUUYECKHWE, MAarHuTHBIC, CBETOBBIC

SIBJICHMUSL.
2. Dusnyeckue MpuOOPHI U MpoLEIypa MPSIMbIX WU3MEPEHHU aHAJIOTOBBIM U
1 (GpOBEIM TPUOOPOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpenesieHHE IEHBI JISICHUs IIKaJIbl U3MEPUTEIBHOrO Mpubdopa.
2. N3mepenue pacCTOAHUN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TEA.
4. OmnpeneneHue pa3MepPOB MAJIBIX TEI.
5. M3MepeHue Ttemieparypbl MpU MOMOIIM >KUAKOCTHOTO TEPMOMETpa HU
JlaTYUKA TEMIIEPATYPBI.

6. lIpoBenenue uccienoBaHus MO NPOBEPKE THIOTE3bI: AATBHOCTH IOJETA
apuka, MylmeHHOro FOpU30HTAIBLHO, TeM OOJIblle, YeM OOJIbllle BhICOTA
MycCKa.

Paznen 2. IlepBoHayasibHble CBeIeHNsI 0 CTPOEHHH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. ONbITHI,
JIOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>kenue dactul BemiecTBa. CBS3b CKOPOCTH JBWXKEHHUSI YaCTHI[ C
TeMrneparypoii. bpoyHoBckoe nBmwkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPABIX
(KpUCTITMYECKUX) Tell. B3auMOCBA3b MEXKIy CBOWMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABMKECHUSI.



2. HaGmonenue nuddyzum.
3. HaOmionenue  siBmeHui,  OOBSACHAIONMIMXCS  TNPUTSHKEHUEM  WJIU
OTTAJIKUBAaHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnsie padbomosl u onvimol.

1. OmeHka JuUaMeTpa aTroMa METOJOM PsiIoB  (C  HUCIOJIb30BaHUEM

dboTorpadwuii).
2. OmbITHI MO HAOJTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnBITHI MO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHMUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBH)KeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JBHXKEHHHU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SIBiieHne WHepHuU. 3aKOH WHEpUUM. B3aummojeicTBue Tel Kak INpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHUIIEC
00bEMa BelEeCTBA.
Cuna kak xapakTepucThkKa B3auMozencTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SBJICHHE TATOTECHUS U CUJA
TskecTH. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Cnioxenue
CHUJI, HAlPAaBJIEHHBIX O OJHOW IpsMoM. PaBHonelcTBytomasa cui. Cuja TpeHUs.
TpeHne CKOJIbKEHUsS U TPEHUE MOKOS. TpeHne B IPUPOJIE U TEXHUKE.
Jemoncmpauuu.
1. HaOnrogenune MeXxaHUUECKOTO JBUKCHUS Tea.
2. M3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JBHKCHUSI.
3. HaOmionenue siBneHus WHEPIUU.
4. HaOmroneHne U3MEHEHUs CKOPOCTH MPU B3aUMOJIEHCTBHU TEJL.
5. CpaBHEHHME MacCC MO B3aUMOJICUCTBUIO TEIL
6. Cno)xeHue cuJjl, HalpaBJIECHHBIX M0 OJHON IPSIMOM.
Jlabopamopnwie padomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIApUKa B KUJKOCTH,
MOJIENIU AJEKTPUUECKOTO0 aBTOMOOWMIISI M TaK J1ajiee).

2. OmpeneneHue cpeAHE CKOPOCTH CKOJBKEHHS OpycKa WM IapuKa o
HAKJIOHHOU IUIOCKOCTH.
Ornpenenenne MIOTHOCTH TBEPAOTO TENA.

4. OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh paCTsKEHUS (JIegopmMariin)
NPY>KUHBI OT MPUII0KEHHON CHUIIBIL.

5. ONbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIbKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznen 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH M ra30B.



Hanenue. CriocoObl yMEHBIIICHUSI U YBETMYECHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBlieHUsI raza oT 00bEéma, Temmeparypsl. llepenmadya maBieHHs
TBEPABIMHA TEJIAMH, KUIKOCTSAMHU W Tasamu. 3akoH l[lackams. [THeBmaTmueckue
MAaIuHbBL. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. [mapocraTudeckuit
napajaokc. Coobmaromuecs cocyasl. [ napaBammyeckue MexaHu3Mbl.

Atmocdepa 3emum u aTmMocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
Bo3aylHON oOonouku 3emind. OnweiT Toppuuemnu. M3mepenue armocpepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115 n3MepeHus aTMOchHEepHOTro J1aBJICHHUS.

JlelicTBHE KUIAKOCTH Y ras3a Ha IOrpyKEHHOE B HUX TesO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [Inaanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMMOCTb JIABJICHHS Ta3a OT TEMIIEPATYPHI.

[lepenava naBneHus KUAKOCTHIO U Ta30M.

Coobmaromuecs: COCyibl.

I'mapasiueckuii mpecc.

[IposiBieHue neicTBust aTMOCPEPHOTO JaBICHUS.

3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa TOTPYKEHHOMN YacTH Tea
U TJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BHITAIKMBAIOIIEH CUJIBI BECY BHITECHEHHOMW YKUIKOCTH.

8. YcioBue IuTaBaHus Tell: TUIaBaHUE WK OTPYKEHHUE TE B 3aBUCUMOCTH OT

A T o

~

COOTHOLIEHHUS TJIOTHOCTEW TENa U HKUJIKOCTH.

Jlabopamopnsie pabomol u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B
YKUAJIKOCTh YaCTH TeJa.

2. OnpezneneHue BHITAIKUBAIOIICH CHIbL, JEHUCTBYIOIIEH Ha  TeJo,
MOrPY>KEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOIIECH CUIIbL, JEHCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAIKABAIONIEH CHIIBI,
JIEHUCTBYIOILIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOrPYKEHHOM B )KUJIKOCTh
YacTHU TeJa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTtpyupoBanue apeoMmeTpa WM KOHCTPYUPOBAHUE JIOJKH U
OIIpelieIEHNUE €€ TPYy30N0ABbEMHOCTH.

Pa3zpnesn S. PaGoTra u MOIIHOCTH. JHEPrusi.

Mexanudeckasi pabora. MoOIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio

paBHOBecus pblyara. [[pumeHenue npasuia paBHOBECHS pblyara K 0J10Ky. «30J10TO€



npaBuio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckas d3Heprusa. KuHeTmueckas U TOTEHIMAJbHAs SHEPrUsl.
[IpeBpaiienre 0AHOTO BUIA MEXaHUYECKOW DHEPTUU B IPYrOW. 3aKOH COXPAHEHUS
SHEPIruu B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomosl u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHHUH TeJIa 10

TOPU30HTAIBbHON TOBEPXHOCTH.

2. HccnenoBanue yCinoBUM PaBHOBECHS pblUara.

3. Wsmepenue KII/] HaKIOHHOM TJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXpPaHECHUSI MEXAHUUYECKON SHEPIUH.

8 KJIACC

Pasnen 6. TenJioBble sIBJICHUS.

OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOPUU CTPOCHHS
BellecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKIAKOLINE
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.

Mopgenun TBEPAOro, KHUAKOTO U Ta3000pa3HOrO COCTOSIHUM BEIECTBA.
Kpucramnnueckue nu amopgubie tena. OObsCHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJIOKEHUW MOJEKYJSIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHME U KalWJUISIPHBIE SIBJICHUS. TEmI0BO€E paclIupEeHNUE U CHKATHE.

Temneparypa. CBsi3p Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBHIKEHHUS
yacTul. BHyTpeHHssi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TerJIonepeaaya u coBepiieHne padboTsl. Bupl Temionepenayu: TemaIonpoBOAHOCTD,
KOHBEKIIUS, U3JIyYEHUE.

KonuuectBo TenmnoTel. YenapHasi TEMIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TerloBoro Oananca. IlnaBiaenue w
OTBEpPAECBAHHE KPUCTAUIMYECKUX BEUIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouzaeHcamus. Mcnapenwe. Kunenuwe. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMOC(hepHOro
JABJICHUSI.

Brnaxnocts Bo3yxa.

OHeprus TOILIMBA. Y AeJIbHAS TEIIOTa CTOPAHMS.

[Ipunuuner pabotel TemnoBbix aurarened KIIJ[ temmoBoro npsurarens.
TennoBple ABUTATENN U 3aLMTA OKPYKAIOLIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPALLECHUS SHEPTUH B TEMJIOBBIX MPOIECCAX.

JHemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO ABHKEHHUS.
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10.
11.
12.
13.

Hab6monenue nuddysumn.

Habmronenue siBiieHUI cMauyMBaHUs U KaTUJUISIPHBIX SBJICHUI.
HabmroneHune TermmoBoro pacimpeHus Tell.

N3Menenue napieHus ra3za npu U3MEHEHUU 00bEMA M HArpeBaHUU WU
OXJIAXKICHUH.

[IpaBusa uamMepeHus TeMIepaTyphl.

Bune! Teruonepenaun.

OxunaxkaeHre npyu CoBepIIEHUU PadOTHI.

HarpeBanue npu coBepiiieHur padOThl BHEIITHUMHU CUJIAMH.
CpaBHeHHUE TETIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
Habmonenue kumneHus.

Habmronenue nocTosHCTBa TeMIepaTyphl IPH TIaBICHUU.
Mojenn TeIIOBbIX JBUTaTEIICH.

Jlabopamopnuie padbomost u onvimet.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO IPUTSKEHHUSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOJIIONEHUIO TETJIOBOTO PACIHIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPIBIX TEII.

Omnpezenenre qaBiaeHUs BO3yXa B OasIOHE IINPULIA.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCMMOCTH JABJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArpEeBaHUS WIIM OXJIAXKICHUSI.

IIpoBepka rumoTe3sl JIMHEHHON 3aBUCHMOCTH JUTMHBI CTOJIONKA JKHIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGntonenue wu3MeHeHUsT BHYTPEHHEH OSHEpPruM Tella B pe3ysbrare
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

UccnenoBanue sBiI€HUS TEMIOOOMEHA IMPU CMEIIMBAHUU XOJOJHOM H
ropsiuer BOJBI.

OmnpeneneHre  KOJIWMYECTBA  TEIUIOTHL, TMOJYYEHHOTO BOAOW  IIPHU
TEIMJI000MEHE C HArPEThIM METAJUTMYECKUM ITUITUHAPOM.

Onpenenenne yaenbHON TEMIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca UCapeHusl.

OrnpeneneHre OTHOCUTENBbHOM BIIaXKHOCTH BO3AYXa.

Onpenenenne yaebHON TEIUIOTHI IUIABJICHHUS JIBJA.

Paszpnes 7. JiieKTpu4ecKkue ¥ MAarHUTHbIE SIBJICHMS.

Onexrpuszanus Ten. [[Ba ponma snekTpUuecKHX 3apsanoB. Bzanmopelicteue
3apsoKeHHbIX Tell. 3akoH KyloHa (3aBUCHUMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEX]Y TEJIAMH).

Onekrpudeckoe mnoisie. Hanpsox€HHOCTH snekTpudeckoro nosst. IlpumHnmn
CYNEPIIO3ULIMH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsi.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
HNctounuku MOCTOSHHOrO TOKAa. JIEMCTBUSI DJIEKTPUYECKOrO TOKa (TEIIoBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B JKUJIKOCTSX U ras3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUUYECKOE  HaIPSKEHUE.
ConpoTuBiieHHE TPOBOJHHUKA. Y ACIBHOE COMPOTHUBIICHUE BellecTBA. 3akoH Oma
1U1s yyacTtka uend. [locnegoBaTenpHoE U apajyiebHOE COEAUHEHHUE TPOBOJIHUKOB.

Pabora u MOWHOCTH »AieKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenua.
DNeKTpUUeCKUe IeNH U MOTPEOUTENn 3eKTpruaeckor sneprun B ObiTy. Kopotkoe
3aMbIKaHHE.

[TocTostHHBIE MarHuThL. B3anMoaencTBre NOCTOAHHBIX MATHUTOB. MarHutHoe
nosie. MaruutHoe mosie 3eMJIM M €ro 3HadyeHwe il KUM3HU Ha 3emse. OmnbIT
Opcrena. MarauTHOE NoJie€ AJIEKTPUUYECKOr0 ToKa. [[puMeHeHne 3neKTpOMarauToB
B TeXHHUKE. JIeiCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO  TOKa. VICnonb30BaHHWE 3JIEKTPOJBUTATENE B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OmnsiTel Dapanes. SBnenne aneKTpoMarHuTHOW MHAYKUMH. [IpaBuno Jlenna.
DIJIEKTPOreHEePaTOp. Croco0sI MOJTYy4YECHUS AIEKTPUYECKOU SHEPIrUu.
DNEeKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DIIEKTpU3ALUS TEIL.
JIBa poa 3JIeKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEI.
YCTpPOUCTBO U IEUCTBUE AIEKTPOCKOTA.
DIIeKTpocTaTUYECKast MHAYKIIHUSL.
3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPSAI0B.
[IpoBOOHUKYN M ANDIIEKTPUKH.
MoaenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
HcTouHnKM MOCTOSHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BbIM pazps.
. I3mepeHne cuibl TOKa aMIepMeETPOM.
. I3mepeHnne 3JIeKTpUUEeCKOro HapsKEHUsI BOJIBTMETPOM.
. Peocrar u marasuH cOIpOTUBIICHUN.
. B3aumonencTBre MoCTOAHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3ICIICHUS MTOJFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OnsiT Opcrena.

MarauTHoOE 1oJjie ToKa. DJIEKTPOMAarHuT.

JlericTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MMOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onsitel apanes.

3aBUCUMOCTh HAMNpaBJCHUS HWHIAYKIIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAONMIONCHUIO HJIEKTPU3AIMU Tel MHAYKIUMEH U 1pHu
CONIPUKOCHOBEHUMU.

Uccnenoanne neWcTBUS JIIEKTPUYECKOTO TIOJISI HAa NPOBOJHUKUA U
JTUBJIEKTPUKHU.

CoOopka u mpoBepka padbOTHI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
W3mepeHne U peryaupoBaHue CUJIbI TOKA.

N3MepeHne u peryInpoBaHUE HAMIPSKEHUS.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYILIErO 4epe3 PEe3UcTop, OT
COMPOTHUBIIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JMUHBI, IUIOWAA MONEPEYHOTrO
CEUYEHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW MpPHU TMOCIEI0BATEIbHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia sl CUJIbl TOKa IPU MapaJUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpeaenenue padOThI IEKTPUYECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.
OnpeneneHre MOIIHOCTU  AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JaMIO4Ky, OT
HaIpsDKEHUS Ha HEH.

Onpenenenne KII/I HarpeBaTens.

UccnenoBanne MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHUN
U pa3/elICHUH.

Uccnenosanue AeCTBUS 3JIIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBHS
KATYIIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITpaBJICHUS TOKA B KaTYIIIKE.
N3ydenue aeiicTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KII/] anekTpoaBurarebHON yCTaHOBKH.

21. OnBITBEl O HUCCIEIOBAHUIO SIBJICHUSI AJIEKTPOMArHUTHOM WMHAYKIUU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHWS W HANpPaBICHUS HHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Pa3nen 8. Mexannueckue siBJaeHHS.

Mexanuueckoe aBuwxkeHue. MarepuanbHasg Touka. Cucrema OTCYETA.
OTHOCHTENIBHOCTh MEXAaHMYECKOI'O0 JBHKECHHMS. PaBHOMEpHOE NPSAMOJIMHEHHOE
nBrxkeHue. HepaBHoMepHOe npsMoianHeiiHoe aBrxkeHue. CpeaHsas U MrHOBEHHas
CKOpOCTb T€Jla IPY HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiMHEHOe aBuxkeHue. (CBoOoaHOE
nagenue. OnbITsl [ anuies.

PaBHOMepHOE ABMkKeHHE MO OKpykHOcTH. llepuon u yvactora obOparieHus.
JluneriHasa v yrioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

Ilepssrii 3akoH Herotona. Bropoit 3akon Herotona. Tpetuit 3akoH HeroToHa.
[IpyHIMD CyNEPNO3ULIUN CHIL

Cuita ynpyroctu. 3akoH I'yka. Cuia TpeHus: Cuiia TpEHUs CKOJIBKEHUs, CUJla
TPEHUS TIOKOS, IPyTH€ BUJIbI TPEHUS.

Cuila TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOAHOTO
najgeHus. J[BmxeHnune mianer BOkpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 nieperpys3ku.

PaBHOBecue maTepHalibHOM TOUYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUVIEHHON OChIO BpamieHusi. MoOMeHT cuibl. LIeHTp TshkecTu.

Nmnynsc tena. M3MeHeHne mMmiynbca. VIMmynbse cwiibl. 3aKOH COXPaHEHMS
uMITyJbca. PEakTUBHOE IBUKEHHUE.

Mexannueckass paboTta W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b 3HEepruu u padotsl. [loTeHInanbHas 3Heprus Teia, MOJHATOro Hajl
IIOBEPXHOCTBIO 3eMiH. [loTeHIInanpHas sHeprus ckaTtoi npyxunel. Kunertnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPrHMU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPI'uH.

Jemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHEHME NYTE€W W TPACKTOPUM JBUKEHUS OJHOTO M TOTO XK€ Tema
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.
N3mepeHune CKOpOCTH U YCKOPEHUs MTPSMOJIMHEMHOTO IBUKEHHS.
4. HccnenoBanue NPU3HAKOB PAaBHOYCKOPEHHOTO JIBHKCHUS.
Habntonenue aBuKEHUS TeNa O OKPYKHOCTH.



8.
9.

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

Halntonenne MmexaHM4eCcKuX sIBJICHUM, MPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIILHO
KaOuHeTa (QU3UKHU.

3aBUCUMOCTh YCKOPEHMS Tella OT MAacChl T€Jla U JICMCTBYIOLIEH HA HETO
CHJIBL.

HabGmronenue paBeHCTBA CHIT TPU B3aMMOJICHCTBHUH TEIL.

N3meHnenue Beca Tena npu yCKOPEHHOM JBHKECHUH.

[Iepenaya ummyJsibca Ipy B3aUMOAEHCTBUHN TEIL.

[IpeoOpazoBanus SHEPTUU MPU B3aUMOJICUCTBUU TEll.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHne UMITyJIbca IPpH a0COITIOTHO YIPYTOM B3aUMOIEHCTBUH.
HaOGntonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUHU TTPU CBOOOTHOM I1aJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPIUH MPU JBUKEHUH TeJa MO0 ACHCTBUEM
MPYKUHBIL.

Jlabopamopnsie padbomosl u onvimol.

1.

10.

11.

KoHctpynpoBanue TpakTa Il pa3roHa W JaJbHEHUIIEro paBHOMEPHOIO
JBH>KCHUS IApUKA WA TEJICKKHU.

Onpenenenve cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM JBUXKCHUS
HIapyKa o HaKJIOHHOM MJIOCKOCTH.

OnpeneneHrue yCKOpeHHMsl Tella MPU PABHOYCKOPEHHOM JIBHXKEHHUU 10
HAKJIOHHOU IIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH MYyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBHKCHHH 0e3
HayaJdbHOM CKOPOCTH IYTHU OTHOCSTCS KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Onpenenenre ko3 UIIMEHTA TPEHUS CKOJIBXKECHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Omnpenenenue pabOThI CUITBI TPEHUS MPYU PABHOMEPHOM JIBUKEHHUU TeJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenre paboOTHl CUJIBI  YIPYrOCTH HpU  NOABEME TIpy3a C
WCIIOJIB30BaHUEM HETOIBUKHOTO U TIOJABUYKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHHS IHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA W BOJHBI.



Koneb6arenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaTteMaTu4eckuil U NPy KUHHBIM MasTHUKU. [IpeBpaiienue
SHEPruu MpH KoJaeOaTeIbHOM JABUKEHUH.

3aryxatouue — KoieOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoiHBL. CBolicTBa MeXxaHW4yeckux BOJH. [IpojonpHbie W
nonepeyHble BOJIHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHn4decKkre BOJIHBI B TBEPJIOM TENE, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka W BbIcOTa ToHa. OTpakeHue 3Byka. MHpasByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmronenme koneOaHWil Ten TOM MEUCTBHEM CHJIBI TSHKECTH W CHIIBI
YIOPYTOCTH.

HabGmtonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmronenune BeIHYKACHHBIX KOJICOAHHUM M pe30HaHCA.
Pacnpoctpanenue npo10abHbBIX U MONEPEYHbIX BOJIH (Ha MOJIEIN).
Habmronenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopre padomwvt u onvimeol.
1. OmpenesieHHMe YacTOThl W TepuoAa KOJIEOAHUM MaTeMaTH4eCKOIo
MasTHUKA.

2. OmpeneneHrie 4acTOTHI U IEPHOJia KOJIeOaHUN MPY>KUHHOTO MasSTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPHOJIAa KOJIEOAHUN MOJBEIICHHOTO K HUTU

rpy3a OT JAJMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MepUoa KOJIeOaHUM MPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TEepHoja KojieOaHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb TMepHoja  KoJeOaHHid
NPY>KMHHOTO MasTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO MaJICHHUS.

Pasznes 10. DieKTpOMAarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL. — (CBOMCTBa
AIIEKTPOMArHuTHbIX BOJH. [llkana »leKTpOMarHUTHBIX BOJH. Mcnoiab3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIEKTpOMarHuTHas npupoja ceera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnwie padbomosl u onvimel.
1. M3yueHnue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIJIBHOTO

tenedoHa.
Pa3nea 11. CBeToBBI€ SIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hcrounuku CBETAa. [TpssmosnHeHOE

pacnpoctpanenue ceta. 3atmenusi Connna u Jlynel. Otpaxkenue cera. [lnockoe

3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenomieHusi cBeta. [lonHoe BHYTpeHHee
OTpaKEHUE CBeTa. VCNoap30BaHUME TIOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JInnza. Xop ayueit B mua3e. OnTHueckas cucteMa (poTtoarnmnapara, MUKpPOCKOTIA
U Teneckorna. ['1a3 kak ontuyeckasl cucremMa. bam3opyKkocTh U 1albHO30PKOCTb.

Paznoxenue Oemnoro cBera B crnekTp. Omnbitel Hetorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J[Hcniepcusi cBera.

Jlemoncmpayuu.

[IpssMonMHEWHOE PacIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenune n300pa’keHUI B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTHYECKUN CBETOBO/I.

Xop ydeil B coOuparorieit JimHs3e.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[Tonydenue nzo0paxeHuii ¢ MOMOIIBIO JIMH3.

[Ipunuun geiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenb riasa.

11. Pa3noxeHue 0€0ro cBeTa B CIEKTP.

12. [lomyuyeHue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnwie padbomost u onvimot.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)X€HUs CBETOBOIO Jyya OT yrJjia
najeHUsl.

2. M3yudeHue xapakTepUCTHK U300paKE€HUS MTPEAMETA B IIIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCHUMOCTH yIJla MPEJIOMIIEHUS CBETOBOTO Jiy4ya OT yIJia
NaJICHUS Ha TPAHUIIE «BO3yX—CTEKIIO».

4. llomyuenue n3o00paxxeHuil C MOMOIIBIO COOMPAOIIEH JTUH3HI.
Omnpenenenre (POKYCHOro pacCTOSHHUSI M ONTUYECKOM CUJIbI COOMparoIen
JIMH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

7. ONBITBI IO BOCHPHUATHIO I[BETA MPEAMETOB MPH UX HAOIIOACHUM Yepes3
IIBETOBBIC (PUIIHTPHI.
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Pa3znea 12. KBanToBble ABJIeHUS.

Omneitel Pezepdopna u mmanerapuass mojens aroma. Monens aroma bopa.
Hcnyckanue u noriomenue ceeta aroMoM. KBaHTbl. JInHeYaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykioHHas wmojaenb aroMHoro sapa. HM3oronbl.  PaanoakTuBHBIE
npeBpauienus. [leproa monypacmnana aTOMHBIX IEP.

SAnepHbie peakiuu. 3aKOHbI COXpPAHEHHUs 3apsSJ0BOIO U MAacCOBOIO UHMCEIL.
DHeprusi CBsA3M aTOMHBIX siaep. CBsi3b MacChl M SHEpruu. Peaknuu cuHTe3a U
nenenus saep. Ucrounnku sneprun ConHua U 3BE3I.

SnepHas sHepretuka. JeWCTBUS pPaAMOAKTUBHBIX W3JIyYEHUU Ha IKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U TOTJIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopo/a.

4. HaOmonenue TpekoB B kamepe Busbcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUECHUN.

6. Perucrtpanus uziaydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3TYUEHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUM YaCTULBI 110 TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IToBTOPHUTEHLHO-00001IIAKO U MOIYJIb.

[ToBTOpHTENHEHO--0000IIAIOIINN MOAYJIH MTPEAHA3HAYEH /I CUCTEMAaTU3aIuU
¥ 0000IIIEHUS TTPEAMETHOTO COACPIKAHUS U OTBITA ICSITEIIBHOCTH, IPUOOPETEHHOTO
IpU WM3YyYEHUH BCEro Kypca (DU3UKH, a TaKkKe JJIsi MOJATOTOBKM K OCHOBHOMY
rocyJapCcTBEHHOMY 3K3aMeHy Mo (Gu3MKe JJs 00ydaroluXcs, BHIOPABIIMX ATOT
y4eOHBIN MpeaMerT.

[Ipn n3ydyeHur TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUrBaETCs JOCTHXKCHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yudeHus, (GopMHUpYyETCs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOCHME HAy4YHBIX METOJOB HMCCIIEIOBAHUS
SIBJICHUWA TPUPOJBI U TEXHUKH, OBJIAJECHHUE YMEHUSIMU OOBACHATH (PU3MUYECKUE
SIBJICHUSI, TPUMEHSASI TMOJIyYCHHBbIE 3HAHUA, peElIaTh 3aJadyd, B TOM UHCIE
KAUeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMTNIUATBHO EATEIbHOCTHBINA XapaKTep JaHHOTO pa3/iesia peajin3yeTcs 3a
CYET TOTO, YTO 00YUYAIOIIMECS BBIMOIHSIOT 33/IaHUs], B KOTOPBIX UM MPEJIaracTcs:



HAa OCHOBE TIOJYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSITH
dbusndeckue SBICHUS B OKPY’KaOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HH,
UCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIAEAOBAHUS (PU3NUECKUX SBICHUI, B TOM
YUCIIE I MPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSATh HAy4YHbIE OCHOBBI HauOoJie€ BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3ITUYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTHUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune (pu3uku HA ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JIOCTMKEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX
pEe3yIbTATOB.

B pesynbrare usydenust GuU3MKM Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus

y oOyuarorierocss 0yayT copMHPOBAaHBI CICAYIOIINE TUIHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCIIMTAHMS :

— IPOSBIICHHE MHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3ndecKoil HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K TIOCTHXKEHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CYKICHIH OOIIECTBEHHO 3HAYUMBIX U
THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHUN
buzuky;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX MPUHILHUIIOB B JIESITEILHOCTH
YY€HOT0;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

— BOCIIPUSITUE ICTETHYECKUX KadyeCTB (PU3NUECKOW HAyKU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMSA:

— OCO3HaHUE IEHHOCTH (U3NYECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHWUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOIWM, BAXKHEUIIEH COCTABIAIOLIEH
KYJbTYPBI,;

— pa3BUTHE HAay4YHOW JHOOO3HATENBHOCTHU, MHTEpeca K HCCIEI0BaTENbCKON
NeSATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS M  3MOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe30macHoro oOpa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, Ba)XXHOCTU NpaBWil 0OE€30MacCHOTO TMOBEACHHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pY/IOBaHHUEM B
JIOMAIIHUX YCIIOBUSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIeKCUH, MPU3HAHUE CBOETO ITpaBa Ha OIIMOKY
Y TAKOr'o e MpaBa y APyroro 4eioBeKa;

6) Tpy10BOT0 BOCIMTAHMS



— AKTHBHOE Yy4YacTHE B PEIICHUHM MPAKTHUYECKHX 3aJ1ady (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alMM, TropoAa, Kpas) TEXHOJOTHYECKOM U
COLIMAJIbHOM HAMPAaBJIEHHOCTH, TPEOYIOIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUI;
— UHTEpeC K IPAKTUUECKOMY U3YUYEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOM;

7) 3KOJIOrH4€CKOr0 BOCIIUTAHHUSA:

— OpHUEHTalus Ha NpUMEHEHHE (PU3NYECKUX 3HAHUU JJIA PElIeHHs 3aJad B
00JaCTH OKpY’KaoIled Cpenbl, IUIAHUPOBAHMUS MOCTYNKOB M OUEHKH HUX
BO3MOXHBIX MTOCJIEICTBUIA JIJIs1 OKPYKAIOUIEH Cpeibl;

— OCO3HAaHME TI00AIBHOTO XapakTepa IKOJIOTHYECKUX MpOoOJieM U MyTell uX
pELICHMS;

8) amanTanum K M3MEHAIOIUMCH YCJIOBMAM COUMAJIBHOM M NPHUPOIHOM
cpeasbl:

— MOTPeOHOCTh BO B3aUMOACHCTBUMU MPH BBINOJHEHUU HWCCIEAOBAHUN U
IPOEKTOB (PU3MUECKON HANmpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM
JPYTHUX;

— TIIOBBIUIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH Y€pe3 MPAaKTHYECKYIO
NESATEIbHOCTb;

— NOTPeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hciie GOpMYINPOBATH
UJIeH, TIOHATHUSI, TUTIOTE3bI O GPU3HUECKUX 00BEKTaX U SBJICHUSX;

— OCO3HaHUE 1e(PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEHW B 00JIacTH
busuky;

— IUIAHUPOBAHUE CBOErO Pa3BUTHSL B IPUOOPETEHUM HOBBIX (PU3MUYECKHUX
3HaHUM;

— CTpPEMIICHHE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBS3HM MPUPO/IbI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCHOJb30BAHUEM (PU3MUECKUX 3HAHUII;

— OLEHKAa CBOMX JEHCTBHM C YYETOM BIMSHHS HAa OKDPYXAIOLIyH Cpexy,
BO3MO>KHBIX INI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHuUs IPOrpaMMBbl 10 PU3KKE HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanusi y oOydaromierocss OyayT chHOpMUPOBaHBI MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIFOUAIOIINE TO3HABATEIHLHBIC YHUBEPCATbHBIC YICOHBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBUS,  PETYJISTUBHBIC
yHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jjoruueckue geicTBUA:



BBISBISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(ssBEHUM);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHHS IS
000011IeHUs U CPAaBHEHUS,

BBISBJISATH 3aKOHOMEPHOCTH W IMTPOTHUBOPEYHS B paCCMaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJTFOICHUSX, OTHOCSAIIMXCS K (DU3UYCCKUM SIBIICHUSIM;
BBISIBJISITH  TTPUYUHHO--CJICICTBEHHBIC CBS3M IMPH H3YYCHUH (PHU3UICCKHX
SIBJICHUH W TIPOIIECCOB, JICJIaTh BBIBOJIBI C HCIIOIh30BAaHUEM JSAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIJIBUTATh THIOTE3Bl O B3aMMOCBS3SIX
(bU3UYSCKUX BEITMYHH;

CaMOCTOSATEITLHO BBIOMPATh CIIOCO0 petieHns yaeOHo# Gpu3nyeckoi 3aaaun
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHUs, BBHIOOp Hamboee
MOJIXOJISAIIETO C YIETOM CAMOCTOSTEIHPHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKHe 1eHCTBUSA:

HCITOJIH30BaTh BOMPOCHI KaK MCCIICOBATEIBCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
du3nUeCKUii IKCIEPUMEHT, HEOOJBINOE UCCIEAOBaHNE (DU3HMIECKOTO
SIBJICHHS;

OIICHWBaTh Ha MPUMEHUMOCTh H  JOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJIYYCHHYFO B XOJI€ MCCIICIOBAHUS UJIU SKCIICPUMCHTA,;

CaMOCTOATENHLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh BO3MOXXHOE  JallbHEWIIee pa3BUTHE  (DU3UUCCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MIPETIONOKEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaXx.

Pabora ¢ uHpopmanueii:

MPUMEHSTh Pa3IMYHbIC METObI, MHCTPYMEHTBI M 3alIPOCHI MPHU TIOUCKE U
orbope HHGOPMAIMK WIM JaHHBIX C Yy46TOM IMPEIOKEHHON ydeOHOM
(bu3nUecKoM 3a1auH;

aHAJIM3UPOBaATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHbIX BUIOB U (hOPM IPEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBHIOMpATh ONTHMAlbHYI0 (GOpPMY IMpEACTaBICHHUS
uHQOpMaIMl W MIUIIOCTPUPOBATH pelIacMble 3aJayd  HECJI0KHBIMHU
CXeMaMH, JIuarpaMMaMu, HHOU TpaduKoi M NX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC YYeOHbIC ACHCTBHSA:

B XOJIe OOCYXXJeHHUs Y4yeOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIa€MOM TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HAa PEIICHWE 3aJaud W TOIepKaHUE
0J1arokeIaTeIbHOCTH OOIICHUS;



COTOCTABIIATh CBOM CYXKIEHUS C CYXACHUSMU JPYTUX YYaCTHUKOB
Juanora, oOHapyXUBaTh pa3IMiyie U CXOACTBO MO3UIIMIA;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOJIMYHO TIPEACTABISTh PE3yIbTAaThl BHIOJHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM U MHIUBUIYaIbHON
paboThI IPH PEIICHNN KOHKPETHON (PU3UYECKOM MPOOIEMBI;

NPUHUMATD IIEJIM COBMECTHOW JEATEIHHOCTH, OPTraHM30BBIBATh JCHCTBUS
no e€¢ JOCTMKEHHIO: paclpenelsiTb poJiu, OOCYXJaTh IMpOILEcChl U
pe3ynbTaThl COBMECTHOM padOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJHATH CBOIO YacTh pabOThI, TIOCTUTasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPABJICHUIO U KOOPJIUHUPYSI CBOU ACHCTBUS C IPYTUMHU YICHAMU
KOMaH/1bl;

OLICHMBATh Kaye€CTBO CBOEr0 BKJIAJa B OOIIMNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO CPOPMYTUPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PerJIHTI/IBHLIe YHUBEpPCaJAbHbIC yqeﬁnble HeﬁCTBHﬂ

CaMoopraHmauml:

BBISBJISITH MIPOOJIEMBI B JKMU3HEHHBIX M YUCOHBIX CUTYyaIUAX, TPEOYIOIIUX
JUTS pelieHus (PU3nYecKux 3HaHUi;

OpPUEHTUPOBATbCSA B  PA3JIUYHBIX T[OAXOJAaX MPUHATHS  PEIICHUI
(MHOUBHIyadbHOE, MPUHSATUE PEIICHUS B TPYIIe, NPUHATUE PEIICHUN
rpynmoi);

CaMOCTOSATEIILHO COCTABJIAThH aJTOPUTM pellieHUs GU3MUECKON 3a7a4u W
IUTaHAa MCCIIEJIOBAHUS C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh NpeIjlaraéMble BAPUAHTHI pELICHUM;
JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIHMOHAJIbLHBIN HHTE/JIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYyalluy U Ipeajararh IU1aH €€ U3MEHECHMS;
OOBSACHATh NPUYMHBI  JOCTHXKEHMSI  (HEJOCTUKEHHUS) Ppe3yJbTaToOB
NESITENIbHOCTH, ]aBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YMCIIE B XOJ BBITOJHEHUS
(U3MYECKOr0 HUCCIAEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYyalllil, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO APYTOro 4eJI0BeKa B XO/I€ CIopa Wi JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;



MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU perieHnu GU3NYECKUX 3a/1ay WK
B YTBEPKJCHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYTroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kijiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHSATHS:  (PU3NYECKHUE W  XUMHYECKHE  SIBICHMS,
HaAOJIIOJIEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAUHMIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEpAOE,
KHUAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIIMHEMHOE), TpPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  Jgepopmauus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

pa3nuuath sBiaeHUs (quddy3us, TEMIOBOE ABUKEHHE YACTHIl BEIECTBA,
paBHOMEPHOE  JABWKEHUE, HEPAaBHOMEPHOE  JBW)XEHHE, HWHEpLus,
B3aUMOJICHCTBUE TEJI, PAaBHOBECHE TBEPIBIX TEJ C 3aKPEINIEHHOM OCBIO
BpalleHUs, lepeada JaBJIeHUs TBEPABIMU TEIAMU, KUJKOCTIMU U Ta3aMH,
aTMOC(PEpHOE [ABIICHHE, IUIABAHUE TEJ, NPEBPAILCHUS MEXaHUYECKON
HHEPrUHr) MO OINUCAHUIO UX XaPAKTEPHBIX CBOMCTB UM HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX SBJIEHUH B
OKpYXalollleM MHpE, B TOM 4Hcie (PU3UYECKUE SABICHHUS B NPHUPOJE:
NpUMEPHI ABUKEHUS C PA3JIMYHBIMH CKOPOCTSIMHU B >KMBOM U HEXHUBOM
PUPOJE, ACUCTBUE CHUJIBI TPEHUS B IPUPOAE W TEXHUKE, BIIHSHUE
aTMoc(epHOro JaBjieHUs Ha >KUBOM OpraHHU3M, IUIaBaHUE PBIO, pblyard B
TEeJIe YeJIOBEKa, MPU ATOM NEPEBOJUTH MPAKTUUYECKYIO 33]lauy B yUeOHYIO,
BBIICNIATh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHUM;
OIKCHIBATh U3yUEHHBIE CBOICTBA TE€I M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
¢du3nyeckue BeIuYrHbI (Macca, 00BEM, IIJIOTHOCTh BEIIECTBA, BPEMSI, Ty Th,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YNIPYTOCTH, CUJa TSXKECTH, BEC Tea,
CuJla TPEHUs, AaBiieHue (TBEPIOTO TeIa, JKUAKOCTH, ra3a), BEITAIKABAIOILAS
ClJla, MeXaHu4yeckas pabdoTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIBI,
KOA(pGUIIUEHT TOJE3HOTO JCHCTBHS MEXAaHHW3MOB, KHHETHYECKas H
NOTEHIMANbHAs JHEPIus), NpH ONUCAHUU MPABHIBHO TPAKTOBATH
($u3NYECKU CMBICI UCTIOIb3YEMbIX BEIMUMH, UX 0003HAUEHUS U €ITUHULIBI
¢u3NyeCKUX BEIUYUH, HAXOAUTh (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
bu3nUecKyl0 BEIWYUHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH TpapuKu
M3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYMH;



XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIb3YSl TIpaBUJjIa CJIOKEHUS CWJI (BAOJL OJHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, MpaBWwiIO paBHOBECHs phiuara (0J10ka),
«30JI0TO€ TPABHJIO» MEXAHUKH, 3aKOH COXPaHEHUs MEXAHUYECKOU
SHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M
3alUCHIBATh €70 MAaTEMaTUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3UYECKHUE SIBJICHHS, TTPOIIECCH U CBOMCTBA TEJI, B TOM YHCIIC
M B KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB C OMOpPO Ha 1-2 M3y4EeHHBIX CBOMCTBA (PM3UUYECKHUX
SBIICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTth pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3YS 3aKOHBI H
dbopMyIbl, CBsA3BIBAIONINE (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHSI 33/1a4M 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKIE
BEJIMUMHBI B (POPMYJIbI U MPOBOJIUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JIaHHbIC, HEOOXOIUMbBIC /IS PEIICHUS 3a/1a4, OLICHUBATh PEaIMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BEITMYHHBI;

pacrio3HaBarth MNpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MMOMOIIU
($bU3UYECKUX METO/IOB, B OMTMCAHUM MCCJIEAOBAHUS BBIJCIAThH IPOBEPIEMOE
npenosioxkenue (TUnoTe3y), pa3andaTh U UHTEPIIPETUPOBATH MTOTYUYEHHBIN
pe3ynbTaT, HaXOAWTh OUIMOKKA B XOJI€ OINBITA, JIeJaTh BBIBOJABI IO €T0
pe3yJibTaram;

MPOBOAUTL OMNBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUU WJIHU
bu3nUecKux CBOMCTB TeN: (hOPMYIUPOBATH IPOBEPSIEMbIE MPETOTI0KECHHUS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOT0 000pY0BaHUs, 3aMChIBATh X0/
ombITa U (POPMYITUPOBATH BHIBOIBI,

BBITIOJIHATh MPSIMBIE W3MEPEHHSI PACCTOSIHUS, BPEMEHH, MAacChl Tena,
00béMa, CHUJBI M TEMIEpaTypbl C MCIOJB30BAaHUEM aHAJOTOBBIX U
u(poBBIX MPUOOPOB, 3aMUCHIBATH I[IOKA3aHUS MPUOOPOB C yUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKOI BEJIMUYUHBI OT
JIPYrol C HCIOJB30BAHMEM TMPAMBIX H3MEpPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO ABUXKYIIETOCS TEIa OT BPEMEHU JIBUKEHUS TEJa, CUITbI TPEHUS
CKOJIbKEHHSI OT Beca Teja, KauyecTBa OOpadOTKM IMOBEPXHOCTEW TeNl U
HE3aBUCHUMOCTH CHUJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTOCTH OT Y/UTMHEHHS MPYKUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BhEMaA
MOrPY>KEHHOW YaCTH TE€JA U OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TNIyOMHBI, HA KOTOPYIO MOIPYXKEHO TEJO0, YCIOBUN
MJIaBaHUsl TEJ, YCIOBUW pAaBHOBECHUS pblyara M OJIOKOB), y4acTBOBAaTh B



MJIAHUPOBAHUM  Y4E€OHOTO MCCIEIOBaHUS, COOUpaThb YCTAaHOBKY W
BBIMOJIHATh W3MEPEHUs, Cilenys MpeajoKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHONM 3aBUCHUMOCTH (DM3UYECKUX BEJIMYMH B BHJE
NPEJIOKEHHBIX Ta0iHIl U TpaduKOB, JeNaTh BBIBOJABI MO pe3yjbTaTaM
UCCJICIOBAHMS;

IPOBOANTH KOCBEHHBIE H3MEpEeHHs] (PU3MUYECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIJIa TPEHHSI CKOJIBKEHUS, TAaBJICHUE
BO3/yXa, BBITAIKUBAIONIAs CHUJA, JEHCTBYIOIAs Ha TMOTPYKEHHOE B
KUAKOCTh  TeNo, KOA(Q(UIIMEHT TMOJe3HOr0  JIEWCTBHUS  MPOCTHIX
MEXaHU3MOB), CJenys NPEUIOKEHHOW HHCTPYKLUMU: MPH BBHINOJIHEHUU
U3MEpEHUl coOupaTh HKCIEPUMEHTAJIbHYI0O YCTAaHOBKY W BBIYUCIATH
3HaUYE€HHE UCKOMOM BEITUYUHBL;

COOJII0/IaTh MPpaBUJIa TEXHUKU 0€30MaCHOCTH IIPHU paboTe C J1ab0paTOPHBIM
o0opyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOILIAIOIIHUECS COCYAbl, OapoMerp,
phIuar, MOJABMKHBIN M HETTOJBMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUA HU3YYEHHBIX NpUOOpPOB U
TEXHHUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAHUA (B TOM YHCIE:
MOJIINITHAKN, YCTPOMCTBO BOJOINPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SIBJICHUN M HEOOXOIMMBbIE (PN3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TNpUMEpPHl  (HAXOIUTh  HWH(OpMAIMIO O  MIpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUs (U3MUYECKHX 3HAHUW B TMOBCEIHEBHOMU
KU3HH U1 oOecrniedeHns1 0€30MacHOCTU MpU 0OpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHUS 3I0POBbS M COOIIOICHIS HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPYXAIOUIEH Cpele;

OCYIIECTBIATH OTOOp HCTOYHUMKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUW © TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHpopmaiuio, KOTopas SBISETCS MNPOTHBOPEUYUBOM MM MOMKET OBIThH
HEJOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBITTOJHEHUU YUEOHBIX 3a/laHuil HAYYHO--TIOMYJIPHYIO
JUTEepaTypy (PU3MUECKOro CoJepKaHusl, CIIPAaBOYHBIC MATEPHUAIIBI, PECYPCHI
cetu MHTepHer, Bianerb MNpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa,
npeobpa3oBaHus HHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MHUCHbMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MUCTOYHMKOB WH(pOpMaNuu (pU3MIECKOTO COACpPKAHUS, B TOM



yuciie myOIuYHO JesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOEeKTOB WU
y4eOHBIX HCCIEAOBaHUM, P 3TOM T'PAaMOTHO MCIOJIb30BaTh M3Yy4YECHHBIN
MOHSTUWHBIN ammapaT Kypca (U3WKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3EHTAIUEN;

MPU BBITIOJHEHUHU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpeessiTh
00SI3aHHOCTH B TPYyNIE B COOTBETCTBHUU C IOCTABJICHHBIMU 3aJadaMH,
CIEOUTh 3a BBINOJIHEHUEM IUIaHA JACUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIH  BKJaJ B  JACATEILHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIINX.

K xonuy oOyudenus B 8 ki1acce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUINYECKUE U
amop(dHbIE TeJa, HACBHIIEHHBIM W HEHACBIIMIEHHBI mMap, BIAXXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEMJIOBOM JBHUrarTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsifl, HIEKTPUUECKOE TOJIe, TPOBOJIHUKHU
U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasziuyuath SBJICHUS (TEIJIOBOE paCHIMPEHUE M CKaThe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAMWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTAUIM3anus (OTBEpJeBaHUE), KHUIIEHUE,
Terionepeaaya (TEeTTOPOBOAHOCTb, KOHBEKIIHS, U3IIyYCHHE),
ANIEKTpU3als T, B3aUMOJICUCTBUE 3aPAJIOB, JACHCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHHUE, B3aUMOJECHCTBUE MArHUTOB, JICUCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIHS)
[0 OIMCAHUI0O MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPHUPYIONTUX aHHOE (DPU3HUECKOE SBIICHHUCE;

pacrio3HaBaTh MPOSIBIICHUE M3YYEHHBIX  (DU3UUECKUX  SIBJICHUUA B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B TPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIE SIBJIIGHHSI B IPUPOJIE,
KpUCTaJUIbl B mpupope, u3nydeHue CoJiHIA, 3aMep3aHHe BOJIOEMOB,
MOpcKue OpH3bl, 00pa3oBaHUE POCHI, TYMaHA, MHES, CHETa, 3JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, PIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitu, Aperid mot0CcoB, pOJIb MATHUTHOTO MOJIS JJIsI )KMU3HU Ha 3eMIie,
MOJISIPHOE CUSIHUE, TPU HTOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJEIATh CYILIECTBEHHbIE CBOMCTBA (TIpPU3HAKK) (PU3UUECKUX
SIBIICHUM;

OTHCHIBATh U3yYCHHBIEC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, HUCTIOIB3YS
(du3nyecKkue BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOThI, yJeJbHAs TeIJIOEMKOCTh BEIIECTBA, yiAelbHAs TeEIUioTa



MJIaBJICHUS, yAeNbHas TemIoTa NapooOpa3oBaHus, YyAeNbHAas TEIUioTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TOJE3HOro JEHCTBUS TEIJIOBOM
MAITMHBI, OTHOCUTEIbHAS BIIAYKHOCTH BO3/IyXa, JJICKTPUUECKUM 3apsil, Chujia
TOKa, DJIGKTPUYECKOE HaNpsDKCHHWE, COMPOTHUBJICHUE IPOBOIHHKA,
yAEIBHOE COMPOTUBIICHHUE BEIIECTBA, pad0Ta U MOITHOCTH AJIEKTPUUECKOTO
TOKa), MpPU ONMHCAHWUU TPABWIBHO TPAKTOBATh (UBUUYECKUN CMBICT
UCITOJIB3yEMBIX BEJIMYWH, 0003HAYCHUS U CUHUIIBI (DU3UICCKUX BEITUUNH,
HaxXOoJIUTh (POPMYJIbI, CBS3BIBAIOIINE MaHHYIO (PU3NYECKYIO BEIMUYHHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKud H3YyUYECHHBIX 3aBUCUMOCTEH
(bU3UYSCKUX BEITMYHH;

XapaKTEePU30BaTh CBOWCTBA TeJ, (U3WUYECKHE SBICHUS € IIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJEKYJSIPHO--KUHETUYECKOW TEOpUHU
CTpPOEHHUS BEIIECTBA, MPUHIIUI CYNEPHO3UIMU TOJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsna, 3akoH Oma I yJyacTKa IeMu, 3aKOH
Jlxxoyns—JIeHma, 3akoH COXpaHEHUS DHEPTHH, IIPU 3TOM JTaBaTh CIIOBECHYIO
(GhOpMyITMPOBKY 3aKOHA U 3alMCHIBATh €r0 MaTEeMAaTHYECKOE BHIPAKCHHCE,
OOBSACHATh (U3NUECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHWCIE U B
KOHTEKCTE CHUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIISATH
MPUYHHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHUE U3 | —2 JTOTHYECKUX
1aroB ¢ OMopol Ha |-2 W3YYCHHBIX CBOWCTBA (DU3MYECKUX SBJICHHM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3amadyd B 2-3 JEHCTBUA, WCIONB3YS 3aKOHBI U
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHS 3a/laud 3alUChIBaTh KPAaTKOE YCIOBHUE, BBISBISATH HEIOCTAaTOK
JAHHBIX JIJIS  pelIeHHs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HeoOXoauMbIe UIsi €€ perieHus, MPOBOAUTh Pacu€Thl W CPAaBHUBATH
MOJIYYCHHOE 3HAUYCHHE (PU3NUECKON BETUIMHBI C U3BECTHBIMH JIAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh MpPU TTOMOUIU
bu3MYeCKuX METOJOB, HCIOJb3ysl OMHCAHUE HCCIIECOBAHUSA, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKECHUE, OIICHWBATh TMPABMIBHOCTH TOPSIKA
MIPOBEICHMSI HCCIICIOBAHUS, ICJIaTh BEIBOJIBL;

MPOBOJIUTH OMBITHI 1O HAOMIOAEHHIO (U3MYECKUX SBICHUW WM
(bU3NYEeCKUX CBOMCTB TeJ (KaNMUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MIyXa OT €ro o0BhEMa, TEMIEpaTyphl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHus MpPU M3JIYYCHUH OT I1IBETa H3JIydaromieil (MOrJIonaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJBI OT TEMIEPATyphl KUIKOCTH H
mwiomaan e€ TOBEPXHOCTH, OJJICKTpH3alus TENl W B3aUMOJCHCTBHUE
MEKTPUYCCKUX  3apsIOoB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TIOJICH TITOCTOSHHBIX MAarHUTOB, JCUCTBHS



MarHuTHOTO TIOJISI Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBa DJIEKTPOJABUTATENSI TOCTOSHHOTO TOKa): (OpMyIMpOBATH
poBepsieMble MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 IMPEIJI0KEHHOTO
000pyI0BaHUsl, ONMMUCHIBATH X0/ ONbITA U (POPMYJIUPOBATH BHIBOIBI;
BBINIOJIHSTH IPSIMbIE U3MEPEHUS TEMITEPATypPbl, OTHOCUTEIILHON BIAKHOCTH
BO3/1yXa, CHJIbI TOKa, HAMNpPSHKEHUSI C MCHOJIb30BAHHEM aHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3WYECKUX BEINYHH, CPABHUBATH PE3yJIbTaThI
HU3MEpEHUN ¢ y4ETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMYUHBI OT
Jpyrol C UCIOJIb30BaHUEM NPSIMBIX HU3MEpPEHU  (3aBUCUMOCTH
CONMPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEYHOrO
CEUYEHUS U YAEIBHOTO CONPOTUBIICHUS BEIIECTBA MIPOBOJHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 MPOBOAHUK, OT HaNpsOKEHHs] Ha  IPOBOJHHKE,
UCCJIEIOBAHNE IOCJIEOBATENIBHOIO W  IAPAJUIEIBHOTO  COEAUHEHUMN
MPOBOJIHUKOB): IIJJAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHMs], CIeAysd NpPEJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJIYYSCHHON 3aBUCUMOCTH B BUJI€ TAOJIHII U TPaUKOB, 1eNaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEAOBaHUS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUsS (PUINYECKUX BEIUYUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh H3MEpPEHHs, coOUpaTh
AKCHEPUMEHTAIILHYIO YCTAaHOBKY, CIIEIysl MPEAJIOKEHHON UHCTPYKUHH, U
BBIYUCIISATH 3HAYEHNE BEJIMUUHBI,

COOJII0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH U paboTe C J1ab0paToOpHBIM
o0opy10BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JACHCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OOPOM HA UX OMUCAHUs (B TOM YHUCIE: cCUCTEMa
OTOIUJICHUS! JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEpMETP, BOJILTMETD,
CUETUMK DJIEKTPUUECKOW DHEPIHH, IIIEKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTeIbHbBIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
NPEIOXPAHUTEIIH, FITEKTPOMATHUT, JIEKTPOABUTATENb TOCTOSSHHOTO TOKA),
UCIIONIb3YsSl 3HAHUSI O CBOWMCTBAX (PU3MUYECKHUX SIBJICHUW M HEOOXOIHUMBbIE
¢duznueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHbBIE
MpUOOPHI IO CXeMaM U CXEeMaTUYHBIM PUCYHKaM (KUKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl AJIEKTPUUECKUX LENe C
ITOCJIEA0BATEIBHBIM U MAPAJUICIBHBIM COCIMHEHUEM JIEMEHTOB, pa3anyas
YCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOIUTh  HWHOpMAIMIO O  MIpUMEpax)
MPaKTUYECKOTO HCIOIB30BaHUS (DU3MYECKUX 3HAHUW B TTOBCEIHEBHOUN
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPpU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COONIOAEHUS HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPYXAIOLIEH Cpele;

OCYIIECTBJIATh TMOUCK WHGOpMauu (U3MUECKOTO COJEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUM U MYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIICIATH HH(OPMAIIUIO, KOTOPAs SIBISETCS
MPOTUBOPEUYUBOMN MIIM MOKET ObITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBINMOJHEHUH YYEOHBIX 3aJJaHU HAyYHO--TIOMYJIIPHYIO
JIUTEPATYpPy (PU3UUECKOTO COJIEpKaHMs, CIIPABOYHBIE MaTE€pUabl, PECYPChI
cetu UMHTEepHeT, BiaaeTh NpPUEMAMHU KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHusi UHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
o000mass wuHOpMaLMI0O U3 HECKOJBKUX HUCTOYHUKOB (PU3UUECKOTO
coJiep KaHusl, B TOM YUCJIe MYOJIMYHO MPEACTABIATh PE3YJIbTAThl IPOESKTHOM
WJIY MCCIIEI0BATENbCKON AEATEIbHOCTH, IPU 3TOM TPAMOTHO UCTOJIb30BaTh
W3YUYCHHBI TIOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTALMEH;

MPU BBINOJHEHUH Y4YE€OHBIX IPOCKTOB M UCCIEIOBaHUMN (HU3NUECKUX
IPOLIECCOB pacHpeiesiaTh OOS3aHHOCTH B TpPyMNIe€ B COOTBETCTBUHU C
MOCTaBJICHHBIMM 3aJla4aMH, CJIECIUTh 3a BHIIIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBIH BKJIaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3AaUMOJEHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoniy oOydenus B 9 ki1acce mpeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh MOHATUA: CHUCTeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO JABWKEHHS, JAedopmarius
(ympyrasi, IjiacTuueckas), TPEHHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh W TEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEJO,
HEHTP TsDKECTH TBEPJIIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yIBTPA3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JadbHO30PKOCTb,
CIEKTPbI UCITYCKAaHUS U TMOTJIOIEeHUs, alibda-, 0eTa- U raMmma-u3JIydeHus,
M30TOIIbl, IIEPHAS SHEPreTUKA;

pa3inyath SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHENHOE
JBH)KCHUE, PAaBHOYCKOPEHHOE TMPSMOJMHENHOE ABUXKEHHE, CBOOOJHOE
najJieHue TeJl, paBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JIBI)KEHUE, KOJIeOATEIbHOE NBIKEHHE (3aTyXarolue |
BBIHYKJIGHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHUe OeIoro cBeTa B
CIIEKTp U CJOXCHHE CIEKTPAJIbHBIX IIBETOB, JIUCIIEPCHS CBETa,
€CTECTBEHHAas PaJuOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
W3JIYUYEHHS) IO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX  SIBICHUU B
OKpyXaromeM Mupe (B TOM uucjie (PU3NUECKHE SBICHHUS B TPHUPOJIE:
MPUJIMBBI U OTJIUBBI, ABUXKEHUE T1aHeT COJIHEUHOW CUCTEMBbI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHW3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 53XO, IBETa Tell,
ONTHYECKHUE SBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE NECWCTBHE BUIAMMOTO,
yabTPaUoOIECTOBOIO W PEHTTEHOBCKOIO M3JIYyYECHHH, €CTECTBEHHBIM
pPaIMOaKTUBHBIN (POH, KOCMUYECKHE Jyud, PaJuOaKTUBHOE H3JIYyYEHUE
MPUPOJHBIX MHUHEPAJOB, JEUCTBUE PAAUMOAKTUBHBIX W3JIYyYEHUW Ha
OpraHu3M YeJIOBEKa), MpU 3TOM NEPEBOJAUTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBATh U3YUYCHHBIEC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
bu3ndecKkue BENIWYWHBI (CPEIHSsI U MrHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBJKCHUH, YCKOpPEHHE, TEpEeMEIlCHHE, MyTh, YTrioBas
CKOpPOCTb, CHJIa TPEHHMS, CHJIa YNPYTOCTH, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TaJIeHUs, BEC Tela, HMMIYJbC Telld, WMITYJIbC CHUJIbI,
MexaHudeckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPrus Tea,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUAJIbHAS SHEPIusl CXKaTou
NPY>KUHBI, KHHETUYECKAs SHEPTHUSI, IOJIHASI MEXaHUYECKast JHEPT UL, IEPUO]
M YacToTa KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTelib MPEIOMJICHUS Cpeibl), MPU OMNUCAHUU
MPAaBWJIBHO TPAKTOBaTh (DU3UYECKUM CMBICI HCIOJb3YyEMbIX BEJIMYHUH,
0003HAUEHUA W €JAUHMIIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYHUHY C JPYTMMU BEJIUYMHAMH,
CTPOUTH TpaPUKU U3YUCHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (DU3UYECKHUE SIBJICHUS W TMPOIIECCHI,
UCIIONb3Ysl 3aKOH COXPAHEHHUsI SHEPTUU, 3aKOH BCEMUPHOrO TATOTEHUS,
NPUHLUAN CYNEPHO3ULIUA CUJI, HPUHUUII OTHOCHUTENIbHOCTH ['anumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHbl OTPAXEHUS U
MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHECHHUS 3aPsJ0BOTO U MAaCCOBOTO YHCEIT



IpHU SIEPHBIX PEaKUUsiX, IPU STOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aIMCBIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3UYECKUE MPOIECCHl U CBOMCTBA TElI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUi MPaKTUKO-OPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATh
MPUYUHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE U3 2—3 TOTUYECKUX
IaroB C OMopoil Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacu€THbIE 3a/1a4 (ONUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIBb3Ysl 3aKOHBI U JOPMYJIbI, CBS3BIBAIONINE (PU3NUECKHUE BEJIMYMHBIL: HA
OCHOBE aHaJIM3a yCJIOBHS 33J]a4M 3alHCBIBATh KPATKOE YCIOBUE, BBIABIISITH
HEJOCTAIOUINE WM M30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBL,
HEOOXOAMMBIE IS PEIICHUs,, MTPOBOJAUTH pPACUETHl W  OLICHUBATh
PEATMCTUYHOCTD MOJTYYEHHOI'O 3HaYCHUS! PU3NYECKON BETMUUHBI;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PpEUINTh MpPU MOMOIIU
(U3MYECKUX METOJOB, HCIOJb3Yysd ONMCAHUE HCCIEIOBAaHUSA, BBIACIATH
NPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKa
MPOBEJCHUS  UCCJIECAOBAaHMS, JelaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIBITOB,;

IPOBOJUTh OMBITHI 1O HAOMIONEHHIO (U3MYECKUX SABJICHUM WU
bu3nUecKkux CBOMCTB Ten (M3ydyeHHe BTOpOro 3axkoHa HerloToHa, 3akoHa
COXPaHEHHUs SHEPruM, 3aBUCHUMOCTh NepuoAa KoJeOaHUW NpPYyKUHHOIO
MasTHHKA OT Macchl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MaJIbIX KOJeOaHuM, MPSAMOJIMHEHHOE PacIIpOCTpAaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP, MU3yUEHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pa)k€HHs IpeaMera B coOuparomien
JUH3€, HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB H3JIyUYCHHS):
CaMOCTOATENBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
000pyI0BaHUs, ONMMUCHIBATH XOJ1 ONBITA U €T0 Pe3yibTaThl, (HOPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPHU HEOOXOAUMOCTU CEPUIO MPSMBIX U3MEPEHUU, OMpEesis
CpellHee 3HAayeHUE U3MepseMOl BeNMYUHBI ((DOKYCHOE pacCTOsHHE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOp cmocoba HU3MEpPEHUs
(M3MepuTENBHOTO MPUOOopa);

INPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (U3UYECKHX BEIMYHUH C
UCITOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MIPU
pPaBHOYCKOPEHHOM JIBIJKEHUM ©0€3 HayalbHOM CKOpOCTH, Iepuoja
KoJIeO0aHUN MaTeMaTH4YeCKOro MasTHUKAa OT JJIMHBl HUTH, 3aBUCUMOCTHU
yIjla OTPa)KE€HUsI CBETa OT YIVIa MAaJeHUs] U YIJIa MPEJOMIICHHS OT yria
najieHus1): IUIAHUPOBaTh MCCIEAOBAaHUE, CaMOCTOSITENIbBHO COOMpaTh



YCTaHOBKY, (UKCHUpPOBaTh PpE3yJbTaThbl IOJYYEHHOH 3aBUCUMOCTH
bu3ndecKux BETUYMH B BUJIEC TaOIWIl M TpaduKOB, JeiaTh BBHIBOABI 1O
pe3ynbTaTaM HCCIIEIOBAHNS,

MPOBOJIUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYUH (CPEIHSSA
CKOPOCTb ¥ YCKOpPEHHE TeJIa IPH PaBHOYCKOPEHHOM JIBUKCHHH, YCKOPCHHE
CBOOOJHOTO TMaaCHMs, KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpeHUs
CKOJILKCHHS, MEXaHWueckas padoTa W MOITHOCTh, YacTOTa W TEPHUOJ
KOJICOaHMH MaTeMaTHYECKOTO WM MPYKHHHOTO MAasSTHUKOB, OITHYCCKAs
cwia coOuparomei JMH3bI, PaJAUOAKTUBHBIA  (OH): IUIAHUPOBATH
U3MEPEHUsI, COOMPAaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJHSTH
U3MEPCHHUsI, CIICAYys] TPEIJI0KCHHOW WHCTPYKIIMU, BBIYUCISTh 3HAYCHUE
BEJIMYMHBI U AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJIaHHON
IOrPEIHOCTA U3MEPEHNUN;

COOJII0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPHU paboTe C J1ab0paTOpPHBIM
o0opynoBaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DH3UYECKUX MOJIEIICH:
MaTepuaibHasi TOYKa, aOCOIIOTHO TBEPIOE TEI0, TOYEHUHBIA HCTOUYHUK
CBETa, JIy4, TOHKAs JINH3a, TJIaHETapHast MOJICNIb aTOMa, HyKJIOHHAsI MOJICITb
aTOMHOTO SIJIpa;

XapaKTepHU30BaTh NPHHIMILI JICHCTBUS HW3YYEHHBIX IPHOOPOB M
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHCIE:
CIUJOMETp, JaTYMKW TOJOKCHHS, PACCTOSHUS W YCKOPEHUS, pakKeTa,
9XOJOT, OYKH, TMepuckor, (oTroammapar, ONTHYECKHUE CBETOBO/IHI,
CIEKTPOCKOMN, J03UMETp, Kamepa BuibcoHa), HCMOIB3ys 3HAHUA O
CBOMCTBAax (PU3NYECKHX SBJICHUA U  HEOOXOIUMBbIE  (PU3MUECKHE
3aKOHOMEPHOCTH;

UCITOJTH30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX IIPOILIECCOB MPHU
pEIICHUH  Y4eOHO--TIPAKTUYECKUX 3a]ad, ONTHYECKUE CXEMbI IS
MOCTPOEHUS N300paKEHHUI B INIOCKOM 3€pKajie U COOMpAroLEeH JIHH3E;
NPUBOANTh  MpPUMEpPhl  (HAXOOUTh  HWH(OpPMAIMIO O  TIpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (DU3MYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH I oOecriedeHnsi 0€30MacHOCTH MpU 0OpaIieHuu ¢ mpudopamMu u
TEXHUYCCKUMHU yCTPONCTBAMHU, COXPAHECHUS 370POBbS U COOTIOCHUS HOPM
IKOJIOTUYECKOTO MOBEICHUS B OKPY’KaIOIIEH cpejie;

OCYIIECTBJIATh TMOUCK HHPOpManuu (U3HYECKOTO COACpXKAHUSA B
HNuTepHeTe, caMocTOsATEIbHO (POPMYIUPYSI TOUCKOBBINA 3apOC, HAXOAUTh
MyTH OINPECIICHUs TOCTOBEPHOCTH MOJYYCHHOW WH(POpPMAIIUK HA OCHOBE
UMEIOIINUXCS 3HAHUH M IOTOJTHUTEIBHBIX HCTOYHUKOB,;



MCITIOJIb30BATh MPH BBIMOJIHEHNH YYeOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
JAUTEepaTypy (pU3NUECKOro cojepkaHusl, ClIpaBOUYHbIE MaTEPHUAIIbI, PECYPCHI
cetu UuTepHer, Biajgerb MNpu€MaMU KOHCHEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE
uH(GOpMallMM U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpkKaHMUS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM MM UCCIIEI0BATENbCKON
JEATENBHOCTH, TMPH 3TOM TPaAaMOTHO  HCIONB30BaTh  HM3yUEHHBIN
NOHATUHHBIN anmapar M3y4yaemMoro pasnena (U3MKH W CONpPOBOXKIATH
BBICTYIUICHHE TIpe3eHTaluel ¢ yd€ToM OCOOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
No KonnyectBo yacos DnekTpoHHbIE (U(POBLIC)
HanmeHnoBanue pas3ienoB U TeM MpOrpaMMbl
/1 Bcero Kontponbnbie | [IpakTnueckue 00pa3zoBaTeIbHBIC PECYPCHI
paboTsI paboThI
Pa3neu 1. @usuka u e€ posib B IO3HAHUM OKPY/KAIOILIEr0 MUpPa
bu6 K
1.1 ®du3zuka - HayKa o pUpojie 2 uosmorexa IO
https://m.edsoo.ru/7f416194
1.2 duznyeckre BETNINHE 2 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
bub6mmoreka [JOK
1.3 EcTecTBeHHOHAYYHBIN METOM ITIO3HAHUS 2 1
Y A https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Paspnea 2. [lepBoHayanbHbIe CBeACHHS 0 CTPOCHHH BellleCTBA
bubmuoreka [JOK
2.1 CTpocHuE BeleCTBa 1
P Hl https://m.edsoo.ru/7f416194
5 JIBr>keHUe U B3aUMOJICHICTBHE YaCTHIL ) | bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 nbmorexa [0
https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHuMe U B3auMo/jielicTBHE Te
buo OK
3.1 MexaHnuecKOe IBIKEHUE 3 nbmmorexa I1
https://m.edsoo.ru/7f416194
b K
3.2 Nuepuus, macca, INIOTHOCTH 4 1 nomorexa [0

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




bu6mmoreka [IOK

3.3 Cuma. Buns! cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBieHue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. [lepenaya nasieHus TBEpAbIMU 3 bubnmoreka [JOK
' TEJIaMH, )KUJAKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
b K
4.2 JlaByieHue KUJIKOCTH 5 nosmorexa O
https://m.edsoo.ru/7f416194
bu6nmuorexa [IOK
4. A
3 TMOChEpHOE MaBNCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE KUIKOCTH U Ta3a Ha TIOTPYKEHHOE B 7 3 bubmuorexa [{OK
' HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3pnen 5. Pabora m MomHOCTB. JHeprust
b K
5.1 PaboTta 1 MOIIHOCTH 3 1 nommorexa O
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTHIC MEXATHIMAT > https://m.edsoo.ru/7f416194
bub OK
5.3 MexaHudeckasi SHepPTHst 4 1 nosmoreka Il
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIACC

No Konnuectso yacos DOnekTpoHHBIE (IUGPOBLIC)
HaunmenoBanue pa3aenoB u TeM MporpaMMbl
/I Bcero Kourponsusie | Ilpaktuueckue | 00pa30BaTelbHBIE PECYPCHI
paboThI paboThl
Paznea 1. TensioBblie siBJIeHUS
bu6mmorexa [IOK
1.1 C i 7
TPOCHHE H CBOHCTRA Betiectsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SIIOBRIC TIPOLECehl https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckne U MATHUTHBIE SIBJICHUS
71 DneKTpruYecKue 3apsiibl. 3apsKEHHBIE Tella U 7 | bubnuotexa [JOK
' HUX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
b K
2.2 IToCTOSIHHBIN 2IEKTPUUECKHNA TOK 20 1 7 nonrotexa LO
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
bub6 OK
24 DJeKTpOMarHuTHasi MHIY KIS 4 nosmoreka L1
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 3 14.5
[TPOI'PAMME '




9 KVIIACC

No Konnuectso yacos DOnekTpoHHBIE (IUGPOBLIC)
HaunmenoBanue pa3aenoB u TeM MporpaMMbl
/I Bcero Kourponsusie | Ilpaktuueckue | 00pa30BaTelbHBIE PECYPCHI
paboThI paboThl
Pa3gen 1. Mexannueckue siBJIeHUA
11 MexaHn4deckoe JBMKCHUE U CIIOCOOBI €T0 10 | bubnuorexa [JOK
) OIMCAaHUSA https://m.edsoo.ru/7f41a4a6
. buobmunoreka IHOK
1.2 BsaunmoneiicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bubnunoreka IIOK
1.3 3aKOHbBI COXpaHEHUs 10 3 monmoTexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3gen 2. Mexann4yecKue KoJ1e0aHus U BOJTHBI
b K
2.1 MexaHuueckue KojieOaHus 7 3 nosmotexa O
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 MexaHHU4YeCcKHE BOJIHEL 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Htoro no paszueny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubmuoreka [IOK
' SJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znea 4. CBeToBbIe ABJICHUSA
b K
4.1 3aKOHBI paclpoOCTPAHEHHUSI CBETa 6 2 nommorexa O

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




bu6nmoreka [IOK

4.2 JIuH3bl 1 onTHYecKkue TpUOOPHI 6 3
https://m.edsoo.ru/7f41a4a6
b K
4.3 Paznoxenue 6eoro cBeTa B CIEKTP 3 2 nommorexa HO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3gen 5. KBanToBbI€e IBJIEHUSA
5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2 1
> CTpocHHe aTOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBropuTebH0-00001a10 1M I MOAYJIb
6.1 [ToBTOpEeHKE 1 0000IIIEHNE COEpKAHUS Kypca 9 ) bu6mmoreka [IOK
' ¢usuku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBULIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME




HNOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
No T Komnunuectro yacos DneKTpoHHBIE IU(PPOBHIE
eMa ypoka
/1 Bcero Koutponbaeie | Ilpaktuueckue | 0OOPa3s0OBaTEIBHEIE PECYPCHI
paboThI paboThI

| ®usuka — Hayka o npupone. SAsneHus |
MIPUPOJIbI
duznyeckue sIBICHUs 1
Du3NYEeCKUE BEITNYMHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "HM3mepenue

4 TEMIIEPATyPbI IIPU IIOMOIIH KUIKOCTHOIO 1 1
TEepMOMETpA U AaTYMKA TeMIepaTypbl"

5 MeTtoapl HayuyHOT0 no3HaHus. Onucanue | bu6nuorexa [IOK
(U3HYECKUX SIBJICHUN C TIOMOIIBIO MOEIei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoress:

6 JAIbHOCTb MOJETA IIApUKA, ITYLIEHHOT O | |
TOPU30HTAJILHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BBICOTa MycKa"

Crpoenue Beniecta. ONBITHI,
bu6mmoreka [JOK
7 JTOKa3bIBAKOIINE TUCKPETHOE CTPOCHHE 1
https://m.edsoo.ru/ff09fe0a
BEILIECTBA
bubmuoreka [JOK
8 JIBuKeHUe 4acTHIl BEIIECTBA 1
https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «OMNbITHI O | |
HAOJII0/ICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B»

10 ArperaTHble COCTOSIHUS BELIECTBA 1




11

OCOOCHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.
O6006menue no pazaeny «llepponavaabHbIe
CBEJICHHSI O CTPOCHHH BEIICCTBA

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

MexaHu4ecKoe IBHXKEHHE. PaBHOMepHOC u

bu6mmoreka [IOK

12 HEPaBHOMEPHOE ABUKECHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enunuie ckopoctu bubnmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTy ¥ BpeMEHU IBUKECHUS bubmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusi. Macca — mMepa HHEPTHOCTH TEN bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
16 ILnorHOCTH BeniecTBa. Pacuer mMaccel u bubmuorexa [JOK
o0BeMa Tena Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTHU TBEPAOTO TEIIa»
13 Pemenne 3amau o teme "InoTHOCTE bu6nmoreka [JOK
BemlecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapakTepUCTHKA B3aUMOI€UCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopnast pabora «3yuenue
20 3aBUCUMOCTH pacTsKeHHs (edopmariin)
MIPY’KUHBI OT MIPUIIOKEHHON CUIIBI»
21 [[AIBnenue TsaroreHus. Cumia TSxKECTU
CBsI3b MEX]ly CUJION TSKECTH U MacCOU Tena.
22 Bec tena. Pemenue 3anaq no reme "Cuna brommorexa LIOK
" https://m.edsoo.ru/ff0al778
TSKECTH
3 Cuna TsKecTH Ha APYTrUX IJIaHeTax. bubmmoreka [JOK

duznueckre XapakTepUCTUKU TUIAHET

https://m.edsoo.ru/ff0al1502




bu6mmoreka [JOK

24 Hsmeperie ciul. Jlunamomerp https://m.edsoo.ru/ff0al8cc

bubmuoreka [JOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHUJI, HAIPABJIECHHBIX 110 bubmuorexa [{OK
OJIHOM mpsiMOil. PaBHOAECTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

7 Pemrenue 3agad mo reme
"PaBHoaeiicTBytomIas cun"

73 Cuna tpeHus u e€ BuAbl. TpeHue B IpUpoe U bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnast pabora «3yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnnorexa [JOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINUXCS TOBEPXHOCTEN»

30 PemeHHev 3a/1a4 Ha E)Hpe)IeHeHI/Ie
PaBHOJEHCTBYIOIEH CHITBI
Pewenue 3amgau no remam: «Bec Tenay,

31 «I'papnueckoe n3obpaxxkenue cuim», « Cuibm, bubmmorexa LIOK

. https://m.edsoo.ru/ff0aldeQ
«PaBHOAEHCTBYIOIIAS CHI»
KonTponbhas pabora o temam:
1 «MexaHnnueckoe IBIxKeHUE», «Macca,
IUIOTHOCTBHY, «Bec Tenay, «['paduyeckoe
n3o0paxenue cumy, «CUibn
JaBnenue. CriocoObl yMEHbILICHUS U bubmmnoreka [JOK

33
YBEJIMYCHUS JABICHUSA https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUSI ra3a bubnuorexa [JOK

oT 00BéMa, TeMIepaTypbl

https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIBIMH TECIIAMH,

bubmuoreka [JOK

35 JKHUIKOCTSIMH M Ta3aMu. 3akoH [lackansg https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJKOCTH U T'a3€, BBI3BAHHOE bubnnorexka [HOK
JNEUCTBUEM CUJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «/laBnenue B bubmmoreka [JOK
JKUIKOCTH U rase. 3axoH [lackamsy https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmaronmecs cocy e https://m.edsocl)_.[ru/fan297O
39 I'mppaBnnueckuii npece bubmmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHeBON KUAKOCTHBIN
Hacoc
41 ATMmocdepa 3eMiIu U IPUYHHBL e€ bubnnorexa [JOK
CYLLECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmMochepHOe 1aBlieHHe ngggr?lfgiggifoazbsa
43 N3mepenune atmocdepHoro napiaeHus. OnbIt bubnuoreka [IOK
Toppuyemnnn https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTbH aTMOC(EepHOT0 JaBICHUS OT bubmmoreka [JOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-aneponn. AtmochepHoe qaBieHne bubnnoreka [JOK
Ha pa3jIMYHBIX BBICOTAaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo reme " AtMmochepHoe
nasieHue"
A7 JlelicTBUE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE bubnnoreka [IOK

B HUX TCJIO. ApXI/IMe,I[OBa CHJIa

https://m.edsoo.ru/ff0a3276




JlaGoparopnas pabota «OnpeneneHue

. . . bubmuorexa [{OK
48 BBITATKUBAIOIIEN CHJIBI, JEVCTBYIOIIEN Ha 1
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B )KUJIKOCTH)
JlaGopaTopHast paboTa 1o reme
49 «HccnenoBanue 3aBUCUMOCTH Beca TeJla B | bubmunoreka [JOK
BOJIE OT 00bEMA MOTPYIKEHHOHN B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJa»
bubmuoreka [JOK
50 [InaBanue ten &
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U 1
ornpeJieNeHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue cyaos.
Y bubmuoreka [JOK
52 Bo3nyxomnaBanue», «JlaBineHue TBepabx
. https://m.edsoo.ru/ff0a3654
TeJl, )KUJKOCTEN U Ta30B»
53 Kontponbnas pabota no teme «JlaBienue
TBEPJbIX TEJ, )KUJIKOCTEH U Ta30B»
bubmuorexa [JOK
54 Mexanundeckas pabota i
https://m.edsoo.ru/ff0a3f82
bubnuorexa [JOK
55 MoHocTh. EAUHUIIBEI MOIITHOCTH a
https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenosanue "Pacuét MomHoCTH, !
pa3BUBaEMOM MpHU NMOBEME MO JIeCTHUIE"
57 [Ipocteie Mexanu3mbl. Peryar. PaBHoBecue
CHWJI Ha pbluare
Pbryaru B TexHUKE, OBITY U IPUPOJIC.
Y HPHP bubmuorexa [JOK
58 JlaGopaTopHnas pabora «VccnenoBanue 0.5

YCJ'IOBI/Iﬁ PaBHOBCCH:A pblyara»

https://m.edsoo.ru/ff0a478e




59 Pemenue 3amad nmo teme «Y CIOBHSA | bubmuoreka [JOK
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesnoro neicTBus

60 MexanusMa. JlabopaTopHas pabora 1 0.5
«3mepenue KII/] HakKI0HHOM TIIOCKOCTH»

61 Pemenne 3amau o teme "PaboTa, MOIIIHOCTD, | bu6nmoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48

& Mexannueckas sHeprust. Kunernueckas u | bubnnoreka [IOK
MMOTEHIUAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252

. bu6mmoreka [IOK
63 3aKOH COXpaHECHUSI MEXaHUYECKON IHEPTUU 1
https://m.edsoo.ru/ff0a4360
Y POK-3KCIIEpUMEHT 110 TEME
"OKCIepUMEHTaIbHOE ONPEACIEHUE

64 U3MEHEHUI KNHETUUECKON U MTOTEHIIMAIBHOM 1 1
SHEPTHH MPHU CKATHIBAHUM TEJIa TI0
HAKJIOHHOM TJIOCKOCTH"

65 KonTponbhas pabota o teme «Pabora u |
MOIIHOCTb. DHEPTUsD)

66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o reme | bubmmoreka [JOK
"MexaHuuyeckoe ABrxeHue" https://m.edsoo.ru/ff0adee6
PezepaHblii ypok. Pabota ¢ Tekctamu 1o teme

67 " JlaBieHue TBEPABIX TEJ, )KUIKOCTEU U 1 bubnnorexa LIOK

" https://m.edsoo.ru/ff0adffe
ra3oB

63 PesepBHblit ypok. PabGoTa ¢ TekcTamu 1o reme 1
"Pabota. MomtHocTh. DHeprus"

OBLIEE KOJIMYECTBO YACOB I10 68 12
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8 KUIACC

No T KonnuecTBo yacos DneKTpoHHBIE TU(POBHIE
eMa ypoka
/I Bcero Kourponeusie | Ilpaktuueckue | 00pa3oBaTENbHBIE PECYPCHI
paboThI paboThI
OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-
. bu6nmoreka [JOK
1 KMHETUYECKOM TEOPUU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3mMep aTOMOB M MOJIEKYJI 1
3 Mogenu TBEpIOTO, JKUIAKOTO U | bu6mmoreka [IOK
ra3o00pa3HOro COCTOSIHUI BEIleCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUJKOTO U
4 ra3000pa3HOro COCTOSIHUH BEIIeCTBa Ha |
OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
bu6moreka [IOK
5 Kpucrannmuueckue n aMmopHbIe Tena 1
https://m.edsoo.ru/ff0a5800
6 CMmauuBaHue M KallWUISIPHOCTb. | bu6nmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TemioBoe paclIupeHne U cKaTue 1
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CB3b TEMIIEpATYpBI CO 1
CKOPOCTBIO TEIUIOBOTO JIBH’KEHHSI YaCTHIL
9 Buytpennss sneprusi. CriocoObl U3BMEHEHUs | bubnuorexa LIOK
BHYTPEHHEHN 3HEPrun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Bunsl Teruonepenaun 1 1

https://m.edsoo.ru/ff0a6412




11

Ypok-koupepennus "[IpakTnyeckoe
HCIIOJIb30BaHUE TETJIOBBIX CBOWCTB BEIIECTB
Y MaTepHasoB B IEsAX dHeprocoepexeHus"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a65c0

12 KonuuecTBo TeminoTel. Y nenbHas but6mmorexa [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHenue TermioBoro 6ananca. TermmooomeH bu6nmoreka [JOK
U TEIUIOBOE PAaBHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccnenoBanue
14 }IBJ'IeIfI/ISI TI;HJ'IO(I;)6MCH8. npu CM§MHBaHHH Bubmmorera [IOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiueil BOAbI
Pacuer konmuvecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUIsl HarpeBaHMsl TeJla U BBLAEIIAEMOr0 UM IIpU
OXJIAXKICHUH
16 Jlaboparopuas pabota "Ornpenenenue bu6nmoreka [JOK
yIEIbHOW TEIUIOEMKOCTH BellecTBa' https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIIUBA. Y IeJbHas TEIIoTa bu6nuoreka [JOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHHE
but6mmorekxa [IOK
18 KPHUCTAJUIMYECKHUX TeJl. Y IeJbHAs TeIIoTa
https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlabopaTopnas pabora "OnpezneneHue bubnuoreka [IOK
YAENbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHEHCAIHS. bu6nmnoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temiora
o1 napooOpa3oBaHus U KOHJEHCAIIUH. bu6nmoreka [JOK

3aBHCHUMOCTB TEMIIEPATYPhl KHTICHHUS OT
aTMOC(EpHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

Bnaxxnocts Bo3ayxa. JlabopaTopHas pabora
"OnpeneneHne OTHOCUTETBHON BIAXKHOCTH
BO3yxa"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3ama4d Ha OIPEACIICHUC BJIIAX)KHOCTU
BO3yXa

24

[TpuHLMIIBEI paOOTHI TEIUIOBBIX ABUTATENCH.
[TapoBas TypOuHa. /[Burarens BHyTpEHHETO
CrOpaHHus

25

KII] TermoBoro nuratens. TemnmoBbie
JIBUTATEJIM U 3aIHUTA OKPYKAOIIEH CpeJIbl

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBpAILEHUs] SHEPIUn
B TEILJIOBBIX IIpoLieccax

27

[TonroroBka Kk KOHTPOJIBHOU pabOTeE MO TeMe
"TennoBsie siBeHMs. I3MeHEeHNE arperaTHbIX
COCTOSIHMI BemecTa'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Konrponsnas padora no teme "TerioBsie
sBNeHMs. VI3MeHeHHe arperaTHbIX COCTOSHUM
BelecTna"

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

29

Onextpuszanus Teil. J[Ba poja 3JIeKTpUUECKUX
3apsa0B

30

VYpok-uccnenoBanue "OneKkTpusanus Tel
WHIYKUWEW U IPU CONPUKOCHOBEHUH"

31

B3aumopeicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuueckoe nojue. HarpspkeHHOCTD
anekTpudeckoro mosis. [IpuHnun
CYTIEPIO3UINH IEKTPUUECKUX TOJIEeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a




Hocwuremm OJICKTPHUYCCKUX 3apsAJ0B.

33 .
DOnemeHTapHbIi 3apsaa. CTpoeHne aToma
34 IIpOBOAHMKY U JUAIIEKTPUKU. 3aKOH bu6nuorexa LIOK
COXpAaHEHUs BIIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHNE CBOMCTB bu6nmoreka [JOK
DIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €r0
36 cylecTBoBaHMs. VICTOUHUKH 3JIEKTPUYECKOTO Bubmmorera [IOK
Y ' P https://m.edsoo.ru/ff0a95a4
TOKa
. but6mmorekxa [IOK
37 JlelcTBUA SIEKTPUYECKOrO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 ANEKTPUYECKOTO MO Ha IPOBOAHUKY U 1
TUAJIEKTPUKH"
39 DNeKTpUUECKU TOK B METAJUIAX, )KUJKOCTSIX bubnuorexa LIOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1ielb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlabopaTtopHas pabora 0.5 bu6nmoreka [JOK
"N3mepeHue u peryaupoBaHUe CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpskeHue. BoabTmerp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 bubmmorexa LIOK
patoprai p P ) https://m.edsoo.ru/ff0a9e14
peryarpoBaHUE HATIPSKESHUS
13 CornpoTuBIieHHE IPOBOIHUKA. Y AECIBHOE bu6nmnoreka [JOK
COIIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopnas pabdora "3aBUCHMOCTh
m ANEKTPUYECKOTO CONIPOTUBIICHHSI IPOBOJHHUKA | bubmuorexa LIOK

OT €rO JUTHHBI, TUIOMAHN HOIEPEYHOTr0
cedeHus u matepuana”

https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTH CHIIBI TOKA OT HAIIps>KCHUA.

bu6moreka [IOK

45
3akoH OMa 11 yJacTKa LEeNH https://m.edsoo.ru/ff0aad44a
Jlaboparopuas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepes bubnuotexa [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U TApAIIIEIBHOE
COEIMHEHUS IPOBOAHUKOB
Jlaboparopnas pabota "[IpoBepka mpasuia
43 CJI0’KEHUS HANIPSKEHUN NTpU bu6nmoreka [JOK
[OCEI0BATEIBHOM COEIUHEHUHN ABYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopos"
Jlaboparopnas pabota "[IpoBepka mpasuia
patopHatp POBEpKa TP bubmuorexa [JOK
49 JUTSL CUJIBI TOKA IIPU MapajuieIbHOM
" https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
50 Pemenue 3a1au Ha npumeHeHue 3akoHa Oma bu6nuoreka [JOK
JUTSL Pa3iinyHOTr0 COEIUHEHNS IPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH 3JIEKTPUUECKOTO TOKA. bu6moreka [IOK
3akoH J/[xoyns-Jlenua https://m.edsoo.ru/ff0ab124
5 JlaGoparopuast pabota "OnpenencHare bu6nuoreka [JOK
pabOThI U MOIITHOCTH AJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue e 1 MoTpeOuTenu
. but6mmoreka [IOK
53 JJIEKTPUIECKOM dHepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka K KOHTPOJIBHOM paboTe 1O TeMe
54 "OieKTpudecKue 3apsapl. 3apsHKEHHBIE Tela bubnuoreka [IOK

U UX B3auMonencTsus. I1ocTOSHHBIH
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/ff0abd2c




KonTponbhas pabora o teme
"DnekTpudeckue 3apsaapl. 3apsyKeHHBIE Tella

bubmuorexa [JOK

55
U uX B3aumojeucTsus. ITocToSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTpUYECKUI TOK"
56 [TocTossHHBIE MAarHUTHI, UX B3aUMOJEHCTBUE
57 Ypok-uccnenosanue "M3yuenue noyei 1 bu6nmoreka [JOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnutHoe noJjie. MarHuTHO€ 1moJie 3eMJid U but6mmoreka [IOK
€ro 3HauyeHue A7 )KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OnbIT Dpcrena. MarautHoe nose
bu6mmoreka [IOK
59 AIEKTPUIECKOTO TOKa MarHuTHoOE 1ose
https://m.edsoo.ru/ff0ac1d2
KaTYILIKU C TOKOM
[IpumeHneHue 31eKTPOMarHuToB B TEXHUKE.
" . bubnuotexa [JOK
60 JlaGoparopnas padota "N3ydeHue neicTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHMUTHOTO TIOJISI Ha MIPOBOJHUK C TOKOM
DNEeKTpOABUTATEINb IOCTOSIHHOTO TOKA.
Hcnonbs3oBaHue 37EKTPOABUTATENICH B
. bubmuorexa [JOK
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢
JlaGoparopnas padota "KoHcTpyupoBanue u
n3y4eHue paboThl AIeKTpoBUraTess"”
2 OmnbiTel Papanes. 3aKOH AIEKTPOMArHUTHON
unaykiuu. [IpaBuio Jlenma
OnektporeHeparop. CrocoObl MoTydeHUs
63 ANEKTPUYECKOI dSHEPTrUn. DNEKTPOCTAHIIUN
Ha BO300HOBIISICMBIX HCTOYHUKAX YHEPTHH
64 [TonrotoBka Kk KOHTPOJIBHOU PabOTe MO TeMe

"DneKTpUYeCKre U MarHUTHHIE IBJICHUA"




65 KonTponbhas pabora o teme | bu6nmoreka [JOK
"DneKTpU4eCKre U MarHUTHHIE IBJICHUA" https://m.edsoo.ru/ffO0acb14
66 PesepBHeIit ypok. PaboTa ¢ TekcTamu 1o Teme | bu6nuoreka [IOK
"TemnoBble siBaeHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblii ypok. PabGota ¢ TekcTamu 1o teme 1 bu6nmoreka [JOK
"[TocTOSHHBIN 31eKTpUYECKUN TOK" https://m.edsoo.ru/ff0acdc6
63 PezepaHslii ypok. PaGota ¢ Tekctamu 1o teme 1
"MaruutHble siBIeHus"
OBILIEE KOJIMYECTBO YACOB I10 68 145
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9 KVIIACC

No KonnuecTBo yacos DneKTpoHHBIe U(POBHIE
Tema ypoka
/I Bcero Kourponersie | [lpaktiyeckue = 0Opa3oBaTENLHBIE PECYPCHI
paboThI padoThI
| Mexanndeckoe aBrmxkeHue. MartepuanbHas |
TOYKa
) Cucrema orcueta. OTHOCUTEIBHOCTD | but6mmoreka [IOK
MEXaHHUYECKOI'O IBHKECHUS https://m.edsoo.ru/ff0ad474
. butmmoreka [IOK
3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPSAMOJIIMHEHHOE ABUKCHUE. |
CpenHss 1 MTHOBEHHas CKOPOCTh
5 [IpssMonnHETHOE paBHOYCKOPEHHOE | bubnuorexa HOK
JBUJKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. [ padux 1
CKOpOCTH
JlabopaTtopHnast padota "Omnpenenenue
but6mmoreka [IOK
7 YCKOpPEHHMS TeJa IPU PAaBHOYCKOPEHHOM 1 1
. " https://m.edsoo.ru/ff0adb18
JBI)KEHUHU 110 HAKJIOHHOM IJIOCKOCTH
8 CBoOogHoe magenue teir. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
. bubnuotexa [JOK
9 [lepuon u yactora obpamienus. Jlnnerinas u 1
https://m.edsoo.ru/ff0acl76
YIJIOBasi CKOPOCTH
10 LleHTpoCcTpEMUTENBHOE YCKOPEHHE 1
. bu6muoreka [IOK
11 Ilepseriit 3akoH HeroToHA. BexTop cuitbt 1 1

https://m.edsoo.ru/ff0ac612




Bropoii 3akon HeroToHa.

bubmunoreka LIOK

12 PaBHopelicTByIOIIAs cuila https://m.edsoo.ru/ff0ae72a
. bubmuorexa HOK
13 Tpernii 3akoH Hetorona. Cynepno3unus cui https://m.edsocl)_.[ru/fane982
14 Pewienue 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubmuorexa [HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akon ['yka bubmorexa HOK
https://m.edsoo.ru/ff0acca2
16 Pemenune 3anay no teme «Cuna ynpyroctim»
7 JlabopaTtopHast pabota «OrnpeaeineHue bubnmnoreka [JOK
JKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
13 Cina Tpenus bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amaud no reme «Cumna TpeHUSD bubnmnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "OnpenencHue bubnmnorexa [JOK
KOd(UITMEHTA TPEHUS CKOJIbXKCHHS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau no teme "3akonsl HeroToHA. bu6mmorexa [IOK
Cuia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
” Cwuta TSKECTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUsA. Y CKOpEeHUe CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHne Tex BOKPYT
23 rpaBuTaniioHHOro 1eHTpa (ComHeuHas
cucrema). ['amaktuxun"
4 Pemenue 3amau o reme "Cuia TSHKECTH U bubmmorexa [JOK
3aKOH BCEMHPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 IlepBas kocmMuueckas CKOPOCTb. bubmuorexa [HOK

HeBecoMocTh 1 neperpysku

https://m.edsoo.ru/ff0af33c




PaBHOBecue MaTepUabHOM TOUKH.
AGcomtoTHo TBEpIOE Teno. PaBHOBECHe

bubmmorexa [JOK

26
TBEPAOIO TeNA C 3aKPEMIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpalIeHUs
27 MowmeHT cunsl. L{eHTp TsxecTH
)3 Pemrenue 3agad mo reme "MOMEHT CHIIBI. bubmmorexa [JOK
Lentp TsmxeCTH" https://m.edsoo.ru/ff0b02b4
[TonrotoBka K KOHTPOJIBHON pabOTe MO TeMe
29 "Mexanuyeckoe BuxkeHue. Bzaumopenicteue bubmorexa HOK
g ! ' 8 https://m.edsoo.ru/ff0b0408
Tel
KonTponbHas pabota no teme
30 "Mexanuyeckoe nBuxeHue. Bzaumopericteue bubmorexa HOK
. A ' A https://m.edsoo.ru/ff0b06ec
Ten
Nmnynbe Tena. Ummynse cuiibl. 3aK0H
but6mmoreka [JOK
31 COXpaHEHHUs UMITyJIbCa. Y IIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOCHCTBUE
0 Pemenue 3amau no teme "3aKoH COXpaHEHUS bu6mmorexa [IOK
uMIyJbca" https://m.edsoo.ru/ff0b096¢
3 VYpok-koHpepenus "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"
bu6nuoreka [IOK
34 MexaHnnyeckas paboTa ¥ MOITHOCTh
P B https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubmuorexa [JOK
CHWJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM

JBHXXCHHUHM TCJIa I10 FOpHBOHT&J’IBHOﬁ
IMOBEPXHOCTU»




Cas3b sHepruu u padotsl. [loTennuanbHas

37
SHEPrus
18 Kunernueckas sneprus. Teopema o bu6muoreka [IOK
KMHETUYECKOU DHEPIUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs1 SHEPTUH B MEXAHUKE
40 JlaGopaTtopHnast pabora «/3yuenne 3akoHa bubnmnorexka [JOK
COXpaHEHUS DHEPT U https://m.edsoo.ru/ffOb12fe
A1 KonebaTenpbHOE NBMIKEHUE U €TI0 bu6mmorexa [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue kojiebanus. BeinyX1eHHbIE bubnmnoreka [JOK
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTHyecKuil U Npy>KUHHBIA MasITHUKU
VYpok-uccnenoanue «3aBUCUMOCTb IEPHOIA
. bubnuorexa [JOK
44 Kosie0aHuM OT )KECTKOCTH MPY>KUHBI U MACChI
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue sHeprum Npu MEXaHUYECKUX
KOJIeOaHUAX
JlabopaTtopHas padbora «OrmpenencHue
46 qaCTopTH I/Ipl'le 1/]1;)0 a Kone6aim?1 MPYKUHHOTO Bubnmorexa [IOK
pHoa Py https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlabopaTopHnas paborta «IIpoBepka
PaTopHat b POBEP . but6mmoreka [IOK
47 HE3aBHCHUMOCTH TIEpHoJia KojaeOaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MO/IBEIIIEHHOTO K HUTH, OT MacChl TPy3a»
Mexanunueckue BoJiHbl. CBOMCTBA
48 MEXaHU4eCKUX BOJIH. [IponosbHbIE 1 bubmmorexa LOK
e https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 VYpoxk-koHpepennus "MexaHUYeCKHUEe BOITHBI

B TBEpI0M Tene. CeiicMuyecKkrue BOJTHBI"




50

3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

Vpoxk-uccnenopanue "Habmtonenue

51
3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pe30HaHC
53 VYpok-koHpepenus "YapTpa3Byk U bubnmoreka [IOK
UH(Pa3BYK B IPUPOJIEC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme Bu6 110K
noIMoTEeKa
54 "3aKoHBI COXpaHEeHUSI. MeXaHU4eCKue
6 " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJIHBI
KonTponpHas padora mo teme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKue KoueOaHus u
BOJIHBI"
56 DJIEKTPOMAarHuTHOE TIOJIE. bubnmnoreka [JOK
DJIEeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. Mcrionbs30BaHue bubnmoreka [JOK
AIIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsA3H"
Ypok-uccnenosanue "M3ydeHue cBONCTB Bu6 110K
noIMoTeKa
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
6 o " https://m.edsoo.ru/ff0b2c6¢c
MOOWIBHOIO TenedoHa
60 Pemenue 3a1auy Ha onpeeneHyne 4acToTsl U
JUTUHBI 3JIEKTPOMArHUTHOU BOJIHBI
61 DJIeKTpOMarHuTHas Mpupoja CBETa. bubmuorexa [JOK

CxopocTth cBeTa. BoigHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0




Uctounuku cBeta. [IpsMonuneiitnoe

but6mmoreka [IOK
62 pacrmipocTpaneHnue ceta. 3atmeHus CoiHIa U
https://m.edsoo.ru/ffOb3658
JIyHbl
3akoH oTpaxeHus cBeTa. 3epkaina. Pemenue
bubmuorexa [JOK
63 3aJ1a4 Ha IPUMEHEHUE 3aKOHA OTPAKCHHS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [TpenomiieHne cBeTa. 3aKOH MPEIOMIICHUS bubnmoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpakKeHHE CBETA.
butmmoreka [IOK
65 Hcnionp30BaHuE MOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOIAX
JlaGopatopHnas pabora "HccnenoBanue
66 3aBUCHUMOCTH YTJIa MPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MajeHus Ha TpaHulle "BO3ayX-
crexino""
Ypok-konpepenmus "Hcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuorexa [JOK
68 JInnzel. OnTHyeckas Cuiia JIMH3bI a
https://m.edsoo.ru/ffOb3{2¢c
bu6nuorexa [IOK
69 [TocTpoeHue n300pakeHUI B TUH3AX
P P https://m.edsoo.ru/ff0b4d4a
JlabopaTopHnas paboTta "OnpeneneHue
patopHaz b P . but6mmoreka [JOK
70 (OKYCHOTO PACCTOSIHHS M OTITUYECKON CHITBI
. " https://m.edsoo.ru/ff0b4206
coOMparoNIet JIMH3BI
71 Ypok-koHpepenius "OnTudeckue THH30BbIC bu6muoreka [IOK

npudops”

https://m.edsoo.ru/ffOcOa7e




butmmoreka [IOK

72 ['na3 kak onrtuyeckas cucteMa. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepenuus "ledexts 3penus. Kak
COXpaHUTH 3peHue"
Pasnosxenue 6emoro csera B crieKTp. OMBITHI
74 Hprorona. CiokeHue CleKTpaIbHBIX IIBETOB. bubnmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus cera
Jlaboparopnas pabota "OMBITHI 1O
75 pa3NoKeHuIo O0eI0ro cBeTa B CEKTp U bubmuoreka [IOK
BOCHPHUATHIO [IBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUU Yepe3 IIBETOBbIC PHIIBTPHI"
Ypoxk-nipaktukym "BosHOBBIE CBOMCTBA
76 CBeTa: qUcnepcus, MHTepdepeHuns u
nudpaxius"
77 Omnertel Pe3epdopa v mianeTapHast MOJETb bubnmnoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 Iloctynatel bopa. Monens aroma bopa
79 HcnyckaHue U MOTJIOIEHUE CBETa aTOMOM. bubnmnorexa HOK
KBantbl. JInHeiuaTbie CIEKTPHI https://m.edsoo.ru/ffOc144c
20 VYpoxk-npaktukym "HaltoeHue criekTpoB bu6mmoreka [IOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N butmmoreka [JOK
81 PagnoakTHBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
20 Crtpoenue aTomHoro sipa. Hykmonnas bubnmnoreka [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe NIpeBpamieHus. M3zoronsl bubmorexa [TOK

https://m.edsoo.ru/ffOclal4




Pentenue 3agaud mo teMe: "PaguoakTUBHEIE

bubmunoreka LIOK

84 npesBpameHus" https://m.edsoo.ru/ffOc1b4a

85 [lepuon nomypacnazna

26 Ypok-koHnpepenius "PagnoakTHBHBIC bubnuorexa [JOK
U3JIy4eHUs B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 Snepubie peakuuu. 3aKOHBI COXPAHECHHS bubnmnorexka [JOK
3apsiI0BOT0 M MAaCCOBOI'O YHUCEIT https://m.edsoo.ru/ff0c1c58

28 OHeprus cBA3U aTOMHBIX sep. CBsA3b MACCHI bubnmnorexka HOK
U JHEPTrUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau no teme "Anepusie peakuun"

90 Peakuuu cunTe3a u neneHus saep. bu6muoreka [IOK
Hcrounnku sHeprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHbpepennus "SnepHas sHEpreTrKa.

91 JleficTBHS palnOaKTUBHBIX U31y4YEHUN Ha
JKUBBIE OpraHU3MbI"

[TonrotoBka K KOHTPOJIBHON pabOTe MO TeMe

9 "DJEeKTPOMArHUTHOE MOJIE. bubmuorexa HOK
DJIeKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJIICHUS "

Konrponbnas padora o Teme

03 "DJIEKTPOMAarHUTHOE TOJIE.
DJIeKTpOMarHuTHeIe BOJHbI. KBaHTOBBIE
ABJICHUS "

04 [ToBTOpenue, o6o6menue. JlabopaTopHbie bu6mmoteka [IOK
paboTsl 1o Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenwue, o600meHue. Pemenne

95 pacyeTHBIX M Ka4eCTBEHHBIX 3a]1a4 110 TeMe Bubmmorexa [IOK

"TemmoBbie MPOIECCH”

https://m.edsoo.ru/ff0c2572




IToBTOpenue, o600meHue. Pemenue

but6mmoreka [IOK
96 pacYeTHBIX ¥ KAYeCTBEHHBIX 33J1a4 110 TeMe 1
. https://m.edsoo.ru/ff0c2a22
"KII/I TeruioBhIX ABUTATENCH"
[ToBTOpenue, o6o0menue. Pemenne
bubmuorexa [JOK
97 pacyeTHBIX M Ka4€CTBEHHBIX 3a]1a4 10 TeMe 1
" " https://m.edsoo.ru/ff0c2b30
KII/ snexkTpoycTaHOBOK
08 [ToBTOpenue, 06001meHue. JlabopaTopHbie | | bubnmnorexka [JOK
paboTsl o kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, o6o0mmenue. Padora ¢
" bu6mmoteka [IOK
99 TEKCTaMU 10 TeMe "3aKOHbI COXpPaHEHHUS B 1
" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTopenue, o6o0uienue. Padora c | bubnunoreka LIOK
TekctaMu 1o Teme "Konebanus u BomHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHNe. PaboTa ¢ | bubmnoreka LIOK
TekcTtaMmu 110 Teme "CBeTOBbIC SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTopenue, o6o0menue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas u siaepHas 1
¢duzuka"
OBILIEE KOJIMYECTBO YACOB I10 102 7

[NPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka: 8-i kacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [lepbimkun Y. M.,
NBanoB A. U., Akiimonepnoe odmiectBo «M3narensctBo «IIpocBenieHue

» ®usuka: 9-i kiacc: 6a30BbIN YpOBEHb: yueOHUK, 9 knacc/ [lepormkun U.
M., I'ytauxk E. M., BanoB A. ., [letpoBa M. A., AKIIMOHEPHOE OOIIIECTBO
«3narensctBo «IIpocBemenue»

» Gusuka: 7-i1 knacc: 6a30BbI ypoBeHb: yueOHUK, 7 knacc/ [lepbimkun U.M.,

NanoB A.U., Akumonepnoe odmectBo «M3aarensctBo «lIpocBenienue

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

bubnuoteka [{OK https://edsoo.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bub6mmorexa [{OK https://edsoo.ru
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