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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (penepanbHOil paboueid mporpaMMbl BOCIUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeamMera «Ousnkay.

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIEero ooOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMWI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuetoM (penepanbHOl paboueid porpaMMbl BOCHUTAHUS U
KOHLEIMLNHU MpenoiaBaHus yueOHoro npeamera «dusukay.

Conepxanue mporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIUXCsl W OpPraHU3AINI0 H3YYCHUS
bu3MKM Ha NESITebHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpenMera B peanuzauuu TtpedboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHMs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3uke ycTaHaBIMBaET paclpeneseHue yueOHOro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaraeT NpUMEPHYIO MOCIEA0BATEILHOCTh
U3Y4YEHHUS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
yudeTe BO3PAaCTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJbI0 OKa3aHHUS METOJUYECKOU
MOMOIILM YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®dusurka sABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOoHOMHEH | (HU3NUECKOU
reorpaduei, BHOCUT BKJIa/l B €CTECTBEHHOHAYUYHYIO KapTHUHY MUPa, IPEA0CTaBIISET
HauOosiee sCHbIe OOpaslbl MPUMEHEHHUS] HAYYHOT'O0 METOJa IO3HAHUS, TO €CTh
croco0a NoJIy4eHHs! TOCTOBEPHBIX 3HAHUW O MUDE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro O0Opa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEANOJAracT OBJIAJCHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

® Hay4HO OOBACHSTH SIBJICHUS,

® OIICHUBAaTh U ITIOHUMAThb 0COOEHHOCTH HAaYYHOI'O MCCIICAOBAHMAA,



HHTCPIPCTUPOBATH JAaHHBIC M MUCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA IJIA
IMOJIYUYCHUS BBIBOJOB)».

[enu wu3yueHuss (PU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
ompesieNeHbl B KOHIICTIIMM TpenojaaBaHusi ydeOHoro mnpenmera «Duszmka» B
oOpasoBarenbHbIX opranuzanusx Poccuiickoit  ®Depepanuu, pean3yrOIIMX
OCHOBHBIE 00111€00pa30BaTesIbHbIE TPOrPAMMBI.

Henu nzyyeHus: Gpu3mku:

NpUOOpEeTeHNE HHTEpeca M CTPEeMJICHUS OOyYalomUXCd K HAyYHOMY
U3YUYCHUIO TPUPOJILI, PAa3BUTHE HMX HMHTEIUICKTyaJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE NMO3HAHUS U POpMUPOBaAHUE
MCCIIENOBATEIBCKOTO OTHOWIEHUS K OKPYKAOIIMUM SIBJIICHUSIM;

(GbopMHpOBaHHE HAy4YHOIO MHPOBO33PEHMS KaK pe3yJibTara H3y4YeHUs
OCHOB CTPOCHHS MaTepuu 1 PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

(opMHpOBaHUE TPEACTABICHUA O PO (DU3UKU JUIsl PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTaBICHHM O  BO3MOXKHBIX  cdepax  Oyayiein
po¢eCCUOHATILHON JIeATEIbHOCTH, CBSA3aHHON ¢ (DM3MUKOM, MOJATOTOBKA K
JajgbHeNIeMy 0OyUYeHHIO B 3TOM HaMpaBJICHUHU.

JlocTKeHHE 3TUX IIeNield MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIISAYIONINX 3a/1ay:

OpUOOpeTeHe 3HAaHMM O JUCKPETHOM CTPOCHHMHM BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, J3JCKTPUUECKHUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

NpUOOpPETCHNE YMEHUN OMUCHIBATH M OOBACHITH (DU3UUYECKUE SIBJICHUS C
UCTIOJTb30BAaHUEM TIOJTYUCHHBIX 3HAHHUIA,

OCBOCHHC MCTOAOB PCIICHHA HpOCTCfIHIPIX paCdCTHBIX 3agad ¢
HCIIOJb30BaHHUCM (1)I/ISI/I‘{€CKI/IX MOI[GHGﬁ, TBOPUYCCKUX 141
IMPAaKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHEC YMEHU HAOJI0IaTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
nabopaTtopHble pabOTbl U AKCHEPUMEHTANIbHBIC HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE TPUEMOB PaboThl ¢ MH(pOpMaLel PU3NIECKOTO CONEpIKaHus,
BKJIFOYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OllEHUBaHUE NHPOPMALINY;



® 3HAKOMCTBO cO cepaMu npodecCHoHATLHOMN IeATeIbHOCTH, CBI3aHHBIMH

¢ ¢u3NKON, M COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3NUECKON HAYKH.

OO61iee YrcIo YacoB, PEKOMEHOBAHHBIX JIJISl U3yueHUs QU3NKU Ha 0a30BOM

ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8 kinacce — 68

yacoB (2 uwaca B Hememo), B 9 kiacce — 102 yaca (3 yaca B HEIEI).

[Ipenyaraemelii B mporpamMme mo (u3MKe MepeyeHb JTa0opaTOPHBIX PaboT U
OIIBITOB SIBIISIETCS PEKOMEH/IATEIbHBIM, YUUTEIb JIEaeT BHIOOp MPHU MPOBEIACHUU
7a00paTOpHBIX PabOT M OIBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa AKCIIEPUMEHTATBHBIX 3aJaHui, TpeaiaraeMplx B pamMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa Mo (U3HKeE.



COILEPKAHUE OBYUEHUA

7 KIIACC
Du3uKa U e€ poJsib B IO3HAHUM OKPY:KalOLIero Mupa.

@usnka — Hayka o mnpupone. fABneHus npupoibl. PHU3NYECKUE SABICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [TorpemHocTs u3MepeHnit Mex1yHapoiHasi CucTeMa euHulI.

Kak ¢wusuka u JApyrve ecTecTBEHHble HAyKHM H3Y4YaloT MPUPOIY.
EcTecTBEeHHOHAy4YHbIII METOJl MO3HAaHWA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIIB)KEHUE TUIIOTE3, SIKCIEPUMEHT 10 MPOBEPKE THIOTE3, OOBSICHEHHE
HaOmoaaemoro siieHus. Onucanue GU3NUecKuX SBJICHUM C MTOMOIIBIO MoIeel

Heworncmpanyuu.

1. MexaHM4YecKHe, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC

SIBIICHUS.

2. Ousnyeckue mpuOOPHI M MPOIEAYpa MPSIMBIX H3MEPEHUN aHAJOTOBBIM U
U (POBBIM PUOOPOM.

Javopamoprsie pabomesr u onsinel.
OrnpenesneHue HEeHbI JeJIeHUS KAl U3MEPUTEIHLHOTO MPUOopa.

N3mepenune paccTosiHuiM.
N3mepennie 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Onpenenenne pa3MepoB MaJIbIX TEIL.

vk N

W3mepenne TtemmepaTypbsl MpH MOMOIIM >KUIKOCTHOTO TEPMOMETpa U
JaT4YnuKa TEMIEPATyPhI.

6. I[IpoBeneHue wmccieqoBaHMs TO MPOBEPKE TUIOTE3BI: NaJbHOCTH IMOJETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIbHO, TeM OOJIblle, YeM OOoJbIe BHICOTA
myckKa.

IlepBoHayajbHbIE CBeJIEHNUS 0 CTPOEHHHU BelllecTBA.

CrtpoeHnue BemecTBa: aTOMbl M MOJEKYNbI, UX pa3Mmepbl. OTbBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBukeHue dactul BemecTBa. CBA3b CKOPOCTH JIBMJKEHUS YacCTUI[ C
Temneparypoil. bpoyHoBckoe nBuxkenue, nudp¢ysus. BzaumopeiicTBue vacTuil
BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPHABIX
(kpuctaimnyeckux) Tesn. B3auMocBs3p Mexay CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJEKYJSpHbIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSTHUI BO/IBI.

Memoncmpanuu.

1. HaGmionenune OpOyHOBCKOTO JTBUKCHHSL.



2. HaGmonenue nuddyzuu.

3. HaOmromenue — sBiIeHUM,  OOBSACHSAIOMIMXCA  NPUTSIKCHUEM WM
OTTAJIKMBAaHUEM YaCTHI] BEIICCTBA.

Jabopamoprsie pabomesr u onsinel.

1. Omenka JauaMeTpa aroMa METOJAOM psloB (C  HCIOJIb30BaHUEM
doTorpaduii).

2. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHHUIO ACHUCTBUS CHUIJI MOJIEKYJIIPHOTO MPUTSIKEHUS.

JIBuKeHMEe U B3auMOAeiiCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuer myTtu u
BPEMEHHU JIBUKCHMUS.

SIBnenue wHepIuu. 3aKOH WHEpUMHM. B3aumonaeicTBue Ten Kak MNpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[notHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHHUIIE
o0beMa BelecTBa.

Cunia kak xapakTepucTuka B3aumozehcTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOIIBK JUHAMOMETpA. SIBIIEHUE TATOTEHHS U CUia
TskecTH. Chila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crioxenue
CUJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHonelcTBytomas cuil. Cuila TpeHUs.
TpeHne CKONMbKEHU U TPEHUE MOKOS. TpeHne B MPUPOJIEC U TEXHUKE.

Heworncmpanyuu.

HaGnronenue MmexaHM4eckoro ABMXCHUS Tela.
N3mepenne cKkopoCTH MPAMOIMHEWHOTO JBUKEHUS.

1

2

3. HaOmtonenue siBneHus nHEpIUU.

4. HaOmroneHne n3MEHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBHH TEJ.

5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.

6. CroxxeHue cuj, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.

Jlavopamoprsie pabomesr u onsiniel.

1. OnpezeneHHe CKOPOCTH PAaBHOMEPHOr'O JIBMXKEHMS (IIApUKa B XKUIKOCTH,
MOJIEJH 3JEKTPUYECKOTO aBTOMOOMJIS U TaK Jiajee).

2. OmpepneneHue CpeHEN CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa 0
HAKJIOHHOU IIJIOCKOCTH.

3. OmnpenesieHUE TUIOTHOCTH TBEPIOTO TEA.

4. OmBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHUs (Jedopmariun)
NPY>KUHBI OT MIPUII0KEHHOUN CHUIIBIL.

5. OmbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXKEHHS OT
BECa Tela U XapakTepa CONPUKACAOIIMNXCS TOBEPXHOCTEN.



JlaBJieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

JlaBnenne. CriocoObl YMEHBIIECHUS U YBEIWYEHUS JaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJIEHUSI raza OT o0bema, TemmepaTyphl. llepemaua naBneHus
TBEPJBIMU TEJIAMH, XKUIAKOCTSIMU U razaMu. 3akoH Ilackans. IIHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JaBJICHUSI KUJIKOCTH OT TIyOuHBI. ['mapocratuueckuit
napagokc. Coobmiaroiuecs: cocyibl. [ nipaBinueckue MeXaHu3Mbl.

AtMocdepa 3emmm u atmocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBAHUS
BO3yIIHONW 00o0nouku 3emnu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTo TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemorncmpanyuu.

1
2
3
4.
5
6

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYpPBhI.
[lepenaua naBneHUs )KUAKOCTHIO U Ta30M.
Coobmiaroiuecs: CoCy/ibl.

['mppaBnuueckui npecc.

[IposiBnenue necTBUst aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTbD BI)ITaJ'IKI/IBaI-OHIeﬁ CHJIBI OT 00BEMA HOpr}I(éHHOﬁ qacCTHu TCJia
U IINIOTHOCTH XU AKOCTH.

PaBeHCTBO BHITAJIKMBAKOIIEH CHJIBI BECY BRITCCHEHHOM KHUIKOCTH.

YcnoBue miaBaHus TE: IJIaBaHUE WU MOrpy>KCHUC TCJI B 3aBUCUMOCTHU OT
COOTHOIICHHUS MJIOTHOCTEH Teja 1 KHUIKOCTH.

Javopamoprsie pabomesr u onsiniel.

1.

NccnegoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOMN B
KHIKOCTDb YacTH Tela.

Onpenenenue  BBITAJKUBAIOIIEW  CHJIbI, JCWUCTBYIOIIEH Ha  TEJo,
NOTPYKEHHOE B KUJIKOCTh.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUIIBI, IEMCTBYIOIIECH Ha TEJIO
B JKHJIKOCTH, OT MacCCHI TeJIa.

OneIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI,
NEeHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KHIKOCTh
YacTH TeJIa U OT INIOTHOCTH JKHUKOCTH.

KoncrpyupoBanue apeomerpa WJIM KOHCTPYMPOBAaHHME JIOJAKU H
onpeaeeHNe €€ rpy30MoabEMHOCTH.

PaGoTa u MOIIIHOCTB. JHEPrHUs.
Mexanudeckas pabora. MoOIHOCTb.



[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecusi pbryara. lIpumMeHenwe mpaBWiia paBHOBECHUSI pbluara K OJIOKY.
«3onoroe mpaBuio» MexaHuku. KosdduimeHnt momnesnoro nedctBus (manee —
KIT) npocthix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY M TEXHHKE.

Mexannueckas odHeprus. KuneTrnueckas W TOTEHUHMAbHAS HHEPTHUS.
[IpeBpaiienre 0AHOrO BUAA MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUs
SHEPIUMU B MEXAHUKE.

Hewvorncmpanyuu.

1. IIpuMepbl NPOCTHIX MEXAHU3MOB.

Jabopamoprsie pabomest u onsinel.

1. Ompenenenue pabOTHI CUITBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJla TI0

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Wsmepenue KII/] HakKIOHHOM IJIOCKOCTH.

4. W3yyeHune 3aK0Ha COXpaHEHUSI MEXAaHUUECKOU SHEPTHHU.
8 KIIACC

TennoBble ABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJSAPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSIHUI BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUHU.
CmaumnBaHNe U KamWUISpHBIE siBJICHUS. TerioBoe pacliupeHne U CKaTHe.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yacTull. BuyTtpeHHsss sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpPruu:
Terionepeaaya U COBEpUIEHNE paboTHI. Bunpr TEIUIONEepeayu:
TEIIONPOBOHOCTh, KOHBEKIUS, H3IyUYCHHE.

KonudecTBo TemioTel. YenbHas TEIIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEMJIOBOE€ paBHOBecHE. YpaBHEHHME TeIIOBOro Oamanca. [lmaBnenue wu
OTBEPJCBAHUE KPUCTAUIMYECKUX BEIUECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenpHasi Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOC(epHOro
JIaBJICHUS.

BrnaxxnocTe BO3ayXAa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuuner pabotel TemnoBbix aurareneid KIIJ[ TemoBoro asurarens.
TernnoBple ABUTATENN U 3aIATA OKPYKAIOIIEH CPENBI.



3aKOH COXpaHEHUS U MPEBPAILCHUs YHEPTUM B TEIUIOBBIX MPOIIECCaX.
Hemoncmpanuu.

LA A

© © N o

10.
11.
12.
13.

Ha6nronenue 6poyHOBCKOTO ABUKCHHUS.

Habnronenue nuddysumn.

HaGimrotenne SBICHUI CMaYMBaHUS W KaAJUTSIPHBIX SBICHUH.
Habmoienue TemnoBoro pacmypeHust Tedl.

HN3meHeHune JaBJICHUA TI'a3a IIPU U3MCHCHHHU 00BEMa | Harp€BaHuM HIIA
OXJIaXKACHUU.

[IpaBumia u3MepeHHS TEMITEPATYPHI.

Bune! Teronepenaun.

OxJtakeHue IPH COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepIriieHIN paOOThl BHEITHUMHU CHJIAMHU.
CpaBHEHHE TEINTIOEMKOCTEH pa3IMUHbBIX BEIIIECTB.
HaOmronenne kuneHus.

HaGnronenue nocTossHCTBa TeMIIepaTyphl IPH TUTIABJICHUH.

Mojenu TemI0OBbIX IBUTaTEIICH.

Javopamoprsie pabomesr u onsinel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WM caxapa.

OnpITHl MO HAONIOJAEHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUAKOCTEH M
TBEPIBIX TEIL.

Ornpenenenue JaBieHNs BO3/lyXa B Oa/JIOHE MITPUIIA.

OnpITBl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTH [ABIEHUS BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

IIpoBepka runoressl JUHEHHON 3aBUCUMOCTH JUITMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue w3MeHeHUss BHYTpPEHHEH OHEPrHMHM Tella B peE3ysbTaTe
TeruIonepeauu U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUS TETIOOOMEHA TMPU CMEIIMBAHUU XOJIOTHON H
ropstuer BOJIBL.

OnpeneneHrve  KOJWYECTBA  TEIJIOTHI, IMOJYYEHHOrO BOAOW  Mpu
TEIJI000MEHE C HArPETHIM METAIMYECKUM LUIUHAPOM.

Onpenenenue yaeabHON TEIMITOEMKOCTH BENIECTBA.
UccnenoBanue mponecca UCIapeHUsl.
Onpenenenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaeabHOM TEMIOTHI MIaBICHUS JIbIA.

3HeKTpI/I‘leCKI/Ie 1 MaroHmTHbIC SABJICHUSA.



OnekTpuzaums Tel. J[Ba poaa dIEKTpUUYECKUX 3apsioB. Bzaummopeincraue
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJEHCTBUSA
3apsHKEHHBIX TEJT OT BETUYUHBI 3apSAJIOB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro nosist. I[lpuHuun
CYNEPIIO3ULINH SJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snekTpuuecknx 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsll.
Crpoenne aroma. IIpOoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsiia.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSAX U Ta3ax.

OnekTpuueckass uenb. Cuwia  Toka.  DJEKTPUUECKOE  HAIMpSHKEHUE.
ConpoTuBiieHUE MPOBOJIHUKA. Y AEIbHOE COMPOTHUBIICHHE BemiecTBa. 3akoH Oma
s ydactka uend. llocienoBarenbHOe W HapaJUIeIbHOE  COEOUHEHHE
IIPOBOJHUKOB.

Pabota W MOIIHOCT 3JIEKTpHUYECKOro ToOKa. 3akoH Jxoyns—JleHua.
DnexTpuuecKue enu U MoTpeOuTeNn 3eKTpuueckoi 3uepruu B ObiTy. Kopotkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuTHl.  B3auMOAEWCTBUE  TMOCTOSHHBIX  MarHUTOB.
MaruuTtHoe none. MarHuTHOE 1os1e 3eMJIM U €ro 3Ha4eHUe Il )KA3HU Ha 3eMile.
OnmeiT  Opcrena. MarHuTHoe 10JIe  3JIEKTpUYECKoro Toka. IlpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. VCIonb30BaHUE 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. SBnenne dneKTpoMarHuTHOW MHAYKUMU. [IpaBuio Jlenna.
DIIeKTpOreHepaTop. Crioco6b1 MOJTyYEHHUS ANEKTPUUYECKOU SHEPIuMu.
DNEeKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Heworncmpanyuu.

DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB M B3AUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKIIHUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.

M CcTOUHUKH TTOCTOSTHHOT'O TOKA.
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JlencTBUS 3NEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUIA TOK B )KUJKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3ps.

N3mepenue cuiibl TOKa aMIEPMETPOM.

N3mepenune 3meKTpuuecKkoro HanpsKeHUsT BOJIbTMETPOM.
PeocTaTt 1 Mara3ud COnpoTUBIICHUH.

B3anMopeiicTBHE TOCTOSHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXKHOCTH Pa3/ICICHUS MTOJI0COB MATHUTA.
MoaenupoBaHre MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.
OneiT Dpcrena.

MarauTHoe MoJjie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBiIeHUs JIIEKTPOMATHUTHOW HHAYKIIVH.
Omnbitel Dapapes.

3aBUCHUMOCTbD HaIIPpaBJICHUA HHIAYKIOHOHHOI'O TOKa OT YCJ'IOBI/Iﬁ €ro
BO3HHMKHOBCHMU:I.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Javopamoprsie pabomesr u onsiniel.

1.
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10.
11.

OnpITel TO HAONIOACHUIO DJIEKTPU3AlMM Tel WHIAYKIMEHW W 1pu
CONIPUKOCHOBEHUH.

HccnenoBanne MAEWCTBUSA DJIEKTPUYECKOTO TIOJISI HA IIPOBOJAHUKUA U
TADIICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUUECKON IEMH MOCTOSIHHOTO TOKA.
W3mepeHre U peryaupoBaHe CHIIbI TOKA.

N3mepenue u peryaupoBaHe HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CWJIBI TOKA, MUAYILIErO 4e€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTUBJIEHUS NPOBOJHUKA OT €ro JUIMHBL, IUIOAAU IIONEPEYHOIrO
CEYEeHHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIIOXKEHUS HANPSIXKEHUA NpPH MOCIEI0BATEIHLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Uisi CWIBI TOKa MPU MapajyieTbHOM COEIMHEHHUH
PE3UCTOPOB.

Omnpenenenre padbOThI IEKTPUYECKOTO TOKA, MAYLIETO Yepe3 pe3UCTop.
OnpeneneHre MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIIEISAEMON Ha
pe3ucrope.



12. MccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO YEpE3 JIAMIIOYKY, OT
HaIpsKEHMS HA HEW.

13. Onpenenenne KIIJI narpeBarensi.
14. UccnenoBanne MarHUTHOTO B3aMMOJICHCTBUSI MOCTOSIHHBIX MAarHUTOB.

15. I3ydueHue MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00bEIMHEHUHN
U pa3/ielICHUN.

16. MccnenoBanue AENUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTyIIKM C TOKOM M MarHura OT CHWJIbI TOKa W HaIpaBJICHUs TOKa B
KATYIIKE.

18. M3yueHue nerlcTBrsl MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHrue padoThl SJIEKTPOIBUTATEIIS.

20. U3mepenue KII/] anekTpoaBuraTebHOM yCTaHOBKH.

21. OOBITEI  TIO HCCICAOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOWUN:
HCCIICAOBAaHHUC W3MEHCHHUI 3HAUCHUSI U HanpaBJICHUA HWHAYKIIUOHHOTIO
TOKa.

9 KUIIACC

MexaHn4yeckue siBJCHUSA.

Mexannueckoe JaBwkeHME. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOTO JABMXKEHUsS. PaBHOMEpHOE MPSAMOJMHEWHOE
nBxkeHue. HepaBHomepHoe npsiMonHelHoe JBrkeHUEe. CpenHsisi U MTHOBEHHas
CKOpOCTB T€Ja TP HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe aBmkeHue. (CBoOoaHOE
najgenue. Onwitel ['anues.

PaBHOMepHOE ABmkeHHE MO OKpyxHOcTU. Ilepuox u dacrora oOpamieHwus.
JluHeriHasa v yriioBasi CKOpoCcTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHUE.

[Tepsoiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tpetuii 3akon HproToHa.
[IpuHIMII CYTIEPHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[BuxeHnune mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpPIOE Teyo. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LleHTp TsxecT.

Nmnynec tena. U3meHenne umnylibca. IMIynbCc CHibl. 3aKOH COXPAaHEHHS
MMITyJIbCa. P€akTUBHOE IBUKEHUE.



Mexanuueckass paboTa W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYIrOCTH,

TPEHUS.

CBs3p 9HCPIruu 1 pa6OTI>I. HOTCHHI/IaHI)HaH 9HCPIruAg TCJia, MOAHATOTO HAl

ITOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxxaTou npyxuHbl. Knunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPTUH.

Memoncmpanuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHM4eCcKoro JBMXKEHUS Tela OTHOCUTENIBHO Pa3HbIX TEJ
OTCUYETA.

CpaBHeHne myTed M TPACKTOPHUM IBWKEHHUS OJHOIO M TOTO JKE€ Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

N3mepenre cKopoCTH U YCKOPEHUSI PSIMOJIMHEHHOTO JIBHXKCHUSL.
Uccnenoanne npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.
Habnronenue ABMKEHUsI Teja MO OKPYKHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCHUMOCTbD YCKOPCHHA TCJIa OT MACChI TCJIa H I[GﬁCTBYI-OIH@ﬁ Ha HCTO
CHIJIBI.

HaGnronenue paBeHCTBA CHJT TPY B3aUMOJICUCTBUU TEIL.
N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHM.

[Iepenaua ummyJsibca py B3aMMOJEHUCTBUU TEIL.

[IpeobpazoBanus SHEPTUM MPU B3AUMOACHUCTBUU TEIL.

CoxpaHeHne UMITyJibca MPHU HEYTIPYTOM B3aUMOJCHCTBHH.
CoxpaneHnue umMnyJibca npu abCOTIOTHO YIIPYTOM B3aUMO/JICUCTBUMU.
Habnronenue peakTMBHOTO JBUXKECHHUS.

CoxpaHeHre MEXaHUYECKOW PHEPTUHU TTPU CBOOOIHOM I3 ICHUU.

CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU IBUKEHUU TEJIa MO ACHCTBUEM
MPYKUHBL.

Javopamoprsie pabomesr u onsiniel.

1.

KoHcTpynpoBanue TpakTa sl pa3roHa U JaJIbHEHMILIEro paBHOMEPHOIO
JBIKEHUS IIApUKA WA TEJIEKKHU.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHHS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHMsl Tella NMPU PABHOYCKOPEHHOM JBH)KEHUU 10
HAKJIOHHOM TNIOCKOCTH.

Uccnenoanne 3aBUCUMOCTU IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.



5. IlpoBepka THUMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JIBHKEHUU 0Oe€3
HAa4aJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

6. HMccienoBaHne 3aBUCUMOCTH CHJIbI TPEHHS CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

7. Omnpenenenue Ko3QPUIIMEHTA TPEHUS CKOJIBKESHHUS.

8. OmnpezneneHue KECTKOCTH MPYKUHBI.

9. OmnpexneneHue paboThI CHIIbI TPEHUS ITPU PABHOMEPHOM JBUKEHUH TeJIa IO
TOPHU30HTAIBHON TOBEPXHOCTH.

10. OnpeienieHne  pabOTHl  CHUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
UCII0JIb30BaHUEM HETOIBMYKHOTO U TTOJABUKHOTO OJIOKOB.

11. M3yueHue 3ak0Ha COXPAHEHUS IHEPTUU.

Mexann4yeckue Ko0J1e0aHMs M BOJIHBI.

KonebarenbHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NMpyKUHHbIA MasTHUKU. [IpeBpamienue
SHEPTUU MpH KOJIeOATETLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — kojeOaHus.  Pe3zonanc.
Mexannueckrne BOJHBI. (CBOMCTBA MEXAaHWYECKUMX BOJH. [IpomonbHbie U
IIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPJIOM TEJIE€, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa W BbIcOTa TOHA. OTpaxkeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Hemoncmpanyuu.

1. HaOmronmenue kojieOaHuWii T IOA AEHCTBHEM CHJIBI TSHKECTH U CHIIBI

YIPYTOCTH.
Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
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3. HaGmronenue BoIHYXIEHHBIX KOJICOAHUHN U Pe30HaHCcA.

4. PacnpocTpaHeHHe NPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJENH).

5. HaGmroneHnue 3aBUCMMOCTH BBICOTHI 3BYKa OT YAaCTOTHI.

6. AKyCTUYECKUIH PE30HAHC.

Javopamoprsie pabomesr u onsiniel.

1. OmpeneneHne dYacTOThl M Tepuoja KojeOaHWd MaTeMaTHU4ecKOoro
MasTHUKA.

2. OmnpenenieHre YacTOTHI U MIeproAa KoaeOaHU MPyKMHHOTO MasiTHUKA.

3. HccnepgoBanue 3aBUCUMOCTH TIEpHO/ia KOieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEeproa KOIeOaHU PYKUHHOTO MasTHUKA
OT Macchl Tpy3a.



5. IIpoBepka HE3aBUCUMOCTH MepHUOJia KOJeOaHUN I'py3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmbITBl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoia  KojeOaHwuit
MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
DJIEKTPOMATHUTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa
AJEKTpOMarHuTHbIX BOJH. Illkanma »naekTpoMarHUTHBIX BOJH. Mcmosib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIEKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOaHOBBIE CBOMCTBA
CBETA.

Heworncmpanyuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJHOBBIE CBOWCTBA CBETA.

Jlavopamoprsie pabomesr u onsiniel.
1. M3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOHJIBLHOIO
TenedoHa.
CgeToBbBIE SIBJICHUA.

JlyueBas  mMogmenp  cBera.  Mcrounumkm — cBera.  [IpsmonmnHenHoe
pacnpoctpaHeHue cBera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesomieHus cBeta. [loaHoe BHYTpeHHEE
oTpaxkeHue cBeTa. lMcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTpPaXXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B numH3e. OnrTuyeckas cucrema (oToammapara,
MUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckass cucteMa. bInm3opykocTh U
JNATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Onbitel Helotona. CroxeHue
CIIEKTPAJIbHBIX 1[BETOB. J{ucnepcus ceera.

Heworncmpanyuu.

[IpssmomnrHEetHOE pacnpOCTpaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuyenue n300pa’keHri B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

ONTHYECKUH CBETOBO/I.

Xox mydei B coOuparoriei JInHse.

XO0J 1y4yel B pacCenBaIOIIEH JINH3E.
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[Tonyuyenue n3006pa>keHUid ¢ TOMOIIBIO JIUH3.



9. Ilpunuun nefictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKOINA.
10. Mopenb ria3sa.
11. Pa3noxenue 6e10ro cBeTa B CIEKTP.
12. [lomyyenue 6em0r0 CBETA MPH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jabopamoprsie pabomesr u onsinel.
1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaK€HUs CBETOBOTO Jyda OT yrJia
NaJCHUS.

2. M3yueHue xapakTEPUCTHK U300pAKECHUS MPEMETA B TUIOCKOM 3EpKaJie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
MaJICHUSI HA TPAHULE «BO3LyX—CTEKIION.

4. Tlomydenue nu3o0paxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpeznenenure pOKYCHOIO pacCTOSIHUS U ONTHYECKOW CHJIBI COOMPAOIIEH
JIVH3BI.

6. OINBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONbITH IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJACHHUHM 4Yepes
[[BETOBbIE (PUIIBTPHI.

KBanToBbI€e siBJICHMS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noriomeHue ceeta aroMoM. KBaHTbl. JInHe4aThIe CIIEKTPHI.

PannoaktuBHOCTh. Albda, Oeta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wMoxens aromHoro sngpa. HM3zoronsl. PamnoakThBHBIE
npeBpauieHus. [lepron nmonypacmnana aTOMHBIX SIEP.

AnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOTO YHCEIL
DHeprusi CBsI3M aTOMHBIX siAep. CBsi3b Macchl W 3HEpruu. Peakuum cuHTE3a U
nenenus snaep. ctounuku sneprun ConHIA U 3BE3.

SnepHas sHepretuka. JleMCTBUS pPAaMOAKTUBHBIX W3JIYYEHUW Ha JKUBBIC
OpraHU3MBI.

Heworncmpanuu.

1. CnexkTpbl U31y4EeHUS U TOTJIOICHHUS.

2. CrHekTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp Boaopoaa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3ZHPYIONUX U3ITYUECHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPAIOB U IIPOTYKTOB.

Jabopamoprsie pabomesr u onsinel.
1. HaOnropeHue CIUTONIHBIX U JIMHEHYATHIX CIICKTPOB U3ITyUCHHUS.



2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPIrUM YACTULBI MO TOPMO3HOMY

nyTtu (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOrO oOHA.

IHoBTOPHUTEIBLHO-0000IIAK NN MOAYIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH IS CUCTeMaTH3allun
¥ 000011IEeHUs TPEAMETHOTO COACPIKAHUS U OTbITA IEATEIbHOCTH, MPUOOPETEHHOTO
IpU KM3YYEHUH BCETO Kypca (DU3UKH, a TaKXKe JJIsl MOJATOTOBKA K OCHOBHOMY
TOCyJapCTBEHHOMY JK3aMeHY MO (U3HKEe Jis O0ydJarolIuXCs, BBIOPABIIUX ATOT
y4eOHBII mpeaMerT.

[Ipu u3yyeHuu JAaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNnpeMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOIBl M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3NUYECKHE
SBJICHUSI, TPHUMEHSsT TOJyYEeHHbIE 3HAHUSA, pelaTh 3ajayd, B TOM YHCIIE
KAue€CTBEHHbIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP MAHHOTO pa3jesia peain3yeTcs
32 c4y€T TOro, 4YTo OOyYarIIMeCs BBIMOIHSIIOT 33JaHus, B KOTOPHIX UM
npeaiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaThb M HAyYHO OOBICHATH
dbu3uYecKue SBICHUS B OKPYKarOLIel MPUPO/I€ U MOBCEIHEBHON KU3HU;

UCII0JIb30BaTh HAYUHbIE METOAbI UCCIAEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
Yyucye AJsl IPOBEPKU TMIIOTE3 U MOJTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHbIE OCHOBBI Han0OJIee BAXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEpP, MTPAKTUUYECKOTO UCTOJIb30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPrUu Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUHU.

Kaxngas w3 Tem [JaHHOTO MOAYJS BKIIOYAET HSKCIEPUMEHTAIbHOE
uccienoBanue o0oOIIaronero xapakrepa. Moayib 3aBeplIiacTcsi MpPOBEIECHUEM
JIMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA MNPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuyenue Gu3NKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare n3ydeHus GU3MKH HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs

y oOyyatomierocs OyayT cOpMUpOBaHBI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTATHI B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUS:

- IPOSBJIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nUecKoil HayKu;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpaJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
TUUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTH)KEHUN
busuKy;

- OCO3HAHWE BAXHOCTH MOPAIBbHO-3TUYECKUX IPUHIIMIIOB B JIE€SITEIBHOCTH
YYEHOTO;
3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCIIPHUATUC I3CTCTUYCCKUX KaAYCCTB q)HBquCKOfI HAaYKHU: eé rapMOHHUYHOI'O
MMOCTPOCHUA, CTPOrOCTH, TOYHOCTH, IAKOHNYIHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

- OCO3HaHUE ILEHHOCTH (PU3MUECKONM HAyKM KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTAaBISAIOLIEH
KYJbTYpHI;

- pa3BUTHE HAy4YHOU JIFOOO3HATEILHOCTH, MHTEpeca K HMCCIIEeI0BATENbCKON
NEeATEIIbHOCTH;

S5) ¢opvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronoJry4ns:

- OCO3HaHME IIEHHOCTH 0e30macHOro oOpas3a JKH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU TIPaBWJI 0OE€30MacHOTO TOBEACHHS Ha
TPAHCIIOPTE, Ha JOpOrax, C JJECKTPUUECKUM M TEIUIOBBIM O0OpYy/JIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- chopMHUPOBAHHOCTH HaBbIKA pedIeKCUHU, TPU3HAHUE CBOETO MIpaBa Ha OIIHOKY
Y TaKOT'O € MpaBa y ApPyroro 4ejJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



® - AaKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKHX 3ajJad (B paMKaX CEMbH,
oOpa3oBaTeIbHONM  OpraHM3alluM, TOpoJia, Kpas) TEXHOJOTHMUYECKON |
COIIMAJILHON HaINpaBJIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (PU3MUECKUX
3HAHMU;

® - MHTEpeC K MPaKTUUYECKOMY M3y4YeHUI0 npodeccuit, CBSI3aHHBIX C (PU3UKOMT;
e 7)3K0JOTrHYEeCKOr0 BOCIIMTAHUSA

® - OpHEHTalus Ha MpUMEHeHUEe (U3MYECKUX 3HAHUU JUIsl pelieHus 3ajnad B
00JJaCTH OKpY’Kalollled cpenbl, TIaHUPOBAHMUSI TOCTYNKOB M OLUEHKH HUX
BO3MO>KHBIX ITOCHEACTBUAN IS OKPYKAIOIIEH CPE.IbI;

® - OCO3HaHHE TJIOOATBHOIO XapaKTepa 3KOJIOIMYECKUX MpoOJeM M MyTed HX
peLIeHHS;

e 8) ajanTanuM K HU3MEHSIOMIMMCH YCJIOBHAM COLMAJBLHOM W NPUPOIHOH
cpenasbl:

® - MOTPeOHOCTh BO B3aMMOJICMCTBUU TIPU BBHITIOJHEHUU HCCICIOBAaHUM W
MIPOCKTOB (HPU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
JIPYTHUX;

® - T[IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTUUYECKYIO
JICATEIILHOCTD,

® - OTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHCIIe POPMYIHPOBATH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;

® - 0co3HaHUE JAe(UIIMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

® - I[UJIAHMPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHHH HOBBIX (HU3UYECKUX
3HAHMU;

¢ - CTPCMIICHUC aHAJIM3UPOBATH U BBISABJIATHL B3AUMOCBS3U IIPUPOIDLI, O6IJ_[€CTBa u
9KOHOMMKH, B TOM HUCJIC C HCIIOJIb30BAHHUCM (1)I/IBI/II—ICCKI/IX 3HaHHI>'I;

® - OIICHKA CBOMX JEUCTBHHA C YYETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MO>KHBIX INI0OAJBHBIX MOCIEICTBUN.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpaMMmbl M0 (U3WKE HAa ypPOBHE OCHOBHOTO
oOmrero odpa3oBanus y oOydarorierocs 0yayT chopMHpOBaHbI MeTANpPeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JICHCTBHSI.



Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

Ba3oBble Jjorunueckue AeiicTBUA:

BBISIBIISAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKAIINNA, OCHOBAHUS TSI
0000111eHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBIIATh MPHUYUHHO-CIICJCTBEHHBIC CBS3M TPU M3YYCHUU (DU3HUCCKUX
SIBIICHUI M TIPOIIECCCOB, JI€JIaTh BBIBOBI C HCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IIOUCHUH, BBIJIBUTAaTh THIOTE3bI O B3aMMOCBS3SIX
(bU3HYeCKNX BEINYNH;

CaMOCTOATENIbHO BBIOMpaTh CIoOco0 pelieHus ydeOHOM (usnyeckon
3aau (CpaBHEHHE HECKOJbKMX BapHAHTOB pPEIICHHUs, BHIOOp Haumbojee
HOJXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarTe/bCKHe AeiiCTBUSA:

HCIIOJIB30BATh BOIIPOCHI KAK I/ICCJIGI[OBaTGHI)CKI/Iﬁ HHCTPYMCHT ITO3HAHMUA,

IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(Gu3MYECKU JKCIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE (PU3UUYECKOTO
SIBJICHUS,

OLICHUBATh Ha  IIPUMCHHUMOCTDH H  J1O0CTOBCPHOCTDH I/IH(l)OpMaI_[I/IIO,
MOJIYYCHHYIO B X0AC UCCICAOBAHUA HIIN SKCIICPUMCHTA,

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 0OOOIIEHHUSI U BBIBOBI MO pe3ysibTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JabHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEINOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUAX U KOHTEKCTaX.

Pabora ¢ nuapopmanueii:

IPUMEHATh Pa3jIMyYHblE METO/AbI, MHCTPYMEHTBI U 3aIPOChI IIPU MOUCKE U
orOope MHGOPMAIMM WIM AAHHBIX C YYETOM MPEIJIO0KEHHON ydeOHOU
bu3ngecKoil 3a/1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(DOPMALUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CaMOCTOSATENIbHO  BBIOMpaTh ONTHUMAJIbHYIO (opMy MpeAcTaBICHUS
uHQoOpMaIlMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
cXeMmamu, IuarpaMmmaMu, HHOUM rpaduKkoi U uX KOMOMHAIIMSIMHU.



KoMMyHUKAaTHBHBbIEC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
® B X0J¢ OOCyXJeHus y4yeOHOro Marepuana, pe3ysbTaToB JIaA0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY O0CYK/1aeMOM TEMBI U
BBICKA3bIBaTh WJEH, HAILICJICHHbIE HAa pEIICHUE 3a/Jaud U MOAJAEpKaHUE
OnarokeaaTeIbHOCTH OOIICHUS;

® CONOCTaBJISITh CBOM CYXICHHUS C CYXICHUSMH JPYTMX YYACTHUKOB
auanora, OOHapyKHUBATh PA3IMIUE U CXOACTBO MMO3HIIHI;

® BbIpAKATb CBOIO TOYKY 3PCHUA B YCTHBIX U ITIMCbMCHHBIX TCKCTAX;

e [yOJUYHO MPEACTABIIATH PE3YJIHTATHI BHIIIOJHEHHOTO (PU3HUECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOECKTA);

® [IOHMMaTh W  HCIOJb30BAThb  MPEUMYyLIECTBA  KOMaHJIHOH U
WHIUBUIYAIbHOW palbOThl TNpPU PEIICHUH KOHKPETHOM (usmyeckomn
poOJIeMBbI;

® [PUHUMATH LEIU COBMECTHOW AESATEIBbHOCTH, OPraHU30BBIBATH ACHCTBHS
no e€ JOCTHXKEHHMIO: paclpelessTh pPOJu, OOCYXIaTh IMpolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

® BBINOJHATH CBOIO YacTh pabOThl, JOCTUras KaueCTBEHHOrO pe3ysbTaTa 1o
CBOEMY HAIPABJICHUIO U KOOPJIMHUPYS CBOU JEUCTBUA C APYTHUMHU YI€HAMU
KOMAaH/IbL;

® OIICHMBATh KAa4eCTBO CBOErO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzanus:
® BBISIBIATH NMPOOJIEMBbI B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOIIUX
TUTSI petieHusT (PU3UICCKUX 3HAHUM;
® OpPHCHTHPOBATHCS B  Pa3IWYHBIX TOIXO0JAaX TPUHATHS  pEIICHUIN
(MHIUBUAyaIbHOE, TPUHATHE PEIICHUS B TPYIIC, TPUHITHE PEIICHHMA
rpyImnoun);
® CaMOCTOSITEIIPHO COCTAaBIISATh AJITOPUTM perieHUs (PU3NIECKON 3a1auu UiTu
IJIaHa WCCIEAOBAHUS C YYETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIpeAjiaraeMble BAPUAHTHI PEIICHU;
e JenaTh BIOOP U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.
CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:
® J1aBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Npeaararh iaH e€ n3MEeHEeHHUS;



OOBSICHATh  MPUYUHBI  JTIOCTMXKEHUSI  (HEIOCTUXKEHHUS) PE3yJbTaTOB
NEeSITeIbHOCTH, JaBaTh OIICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACSATENBHOCTH (B TOM 4YHCIIE B XOJ BBIITOJIHEHUS
(u3MYEeCKOro UCCIEJOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSTENBCTB, W3MEHUBLIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEW;

OOCHUBATL COOTBETCTBHUC PC3YJIbTATa LCJIU U YCIOBUAM,

CTaBUTh ce€051 HA MECTO JPYIOro 4YEJOBEKA B XOJI€ CIIOpa WJIU IUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTrOro;

NPU3HABATh CBOE MPaBO Ha OMIMOKY MpPU pEelIEHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenus B 7 Kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTPaXkaTh COPMUPOBAHHOCTH Y 00YUaIOIIUXCSI YMEHUI:

UCTIONb30BaTh  MOHATUS:  (U3MYECKHME M XUMHUYECKUE  SIBJICHUA,
HaOMIOIeHNE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHsI BemiecTBa (TBEpPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYeCKOe JBIKEHUE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MpPSIMOJIMHEHHOE), TpPaeKTOpus, paBHOJCHCTBYIOIIAs
cuna,  gedopmamus  (ynpyras, — IUIaCTMYecKasl),  HEBECOMOCTb,
COOOIIAIOUINECS COCY/IBI;

paznuuath sBieHus (audQy3us, TEMIOBOE JABUKEHHUE YaCTHI] BEIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OChIO
BpallleHUsl, epeava JaBaeHus: TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amu,
aTMOc(pepHOE [aBlICHHUE, IUJIABaHWE TeJ, MNPEBPAIICHUS MEXaHUYECKOU
SHEPruM) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB,
JTEMOHCTPUPYIONTNX JaHHOE (PU3NUECKOE SIBICHUC;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UYECKUX SIBJICHUUA B
OKpY’)KalollleM MHpEe, B TOM 4HCIe (u3ndecKkue SBICHHUS B TPHUPOJE:
IIPUMEPBI JIBUKECHUS C PA3JIMYHBIMU CKOPOCTSMM B XHWBOM U HEXKHUBOU
IIPUPOAE, NECUCTBUE CWIBI TPEHHUS B MPUPOJAEC U TEXHUKE, BIIUSIHUE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHHUE pbIO, pbluaru B
TEJIe YeNIOBEeKa, MPH STOM MEPEBOIUTH MPAKTUUECKYIO 3a/auy B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) U3UUECKUX SBICHHM;



OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UUECKUE SBIICHUS, UCIIONB3YS
bu3ndeckre BeTMIMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEeMsl, Iy Th,
CKOPOCTb, CPEJIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSOKECTH, BEC Tea,
cujla  TpeHus, JaBieHue  (TBEpIOro  Tena, KUIKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOITHOCTh, TUICYO CHIIHI,
MOMEHT CHJIBL, KOY(P(HUIIMEHT II0JC3HOr0 JACHCTBHS MEXaHH3MOB,
KHHETHYCCKass M IOTCHIMAJIbHAS SHEPTHs), MPH ONKMCAHUH IPABUILHO
TPaKTOBaTh (PU3UUCCKUI CMBICI UCIIOJIB3yEMBIX BEIMYHH, UX 0003HAUCHUS
U CIWHHIBI (U3UYECKUX BEIMYWH, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIITUE
TaHHYI0 (U3UYECKYI0 BEIWYWHY C JAPYTHMH BEIMYMHAMH, CTPOUTH
rpadKu U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECCKUX BEITUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUe SBICHUS U MPOIIECCHI,
UCTIONB3YS MpaBWIa CIIOKEHUs CHUJ (BIOJh OMHOM TpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBeCHs phluara (0yi0ka),
«30JI0TO€ TIPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHUYECCKOU
OHEPTUW, TPU OTOM JaBaTh CJIOBECHYIO (OPMYyIHUPOBKY 3aKOHA U
3aMHUChIBATh €70 MATEMATHYECKOE BBIPAKCHUE;

OOBACHATH (pU3MUECKHE SIBJICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh MTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObSICHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PUIMUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBHUS, HCHOJIB3YyS 3aKOHBI U
dopMyIibl, cBs3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIu3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UUECKUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE JJI pEelIeHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO pEHIUTh HIpPH MOMOLIU
($u3NYECKUX METOAOB, B OIMCAHUH UCCIIEI0OBAHUS BBIICIATH IPOBEPSIEMOE
IOpEeAnoio)keHne  (Tumoresy),  pas3jMyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBINA Pe3yJIbTaT, HAXOUTh OLIMOKH B XOJI€ OTbITA, J1€JaTh BHIBOIbI
IO €T0 PE3YJIbTATaM;

MPOBOJAUTL OMBITHl 10 HAOMIOJEHUIO (U3UYECKUX SIBJICHUNA WU
buznYeCcKuX CBOICTB Tel: dbopmyIUpoBaThH MIPOBEPSIEMBIE
MIPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyA0BaHMUS,
3aMUChIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBOIBL;



BBIIIOJIHATD MPSMBIE W3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacCChl Tela,
o0béMa, cuUIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
UpPOBBIX MPUOOPOB, 3aNUCHIBATH IIOKA3aHUA MPUOOPOB C YUYETOM
3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUYUHBI OT
JIPYrol ¢ HCMOJb30BAHUEM TNPSIMBIX H3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JBWXKYLIETrOCs Tejla OT BPEMEHU JBWKEHUS Teja, CHUJIbI
TPEHUS CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAAN COIPUKOCHOBEHUS TEJI, CHJIbI
YIOPYTrOCTH OT YJJIMHEHUsI MPY>KUHBI, BBHITAJIKUBAIONIEH CHIIBI OT 00BEMA
MOrPYKEHHOM YacTHU TENa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH Teja, OT TJIyOHMHBI, Ha KOTOPYIO IMOTPYKEHO TEeJI0, YCIOBUI
IJIaBaHMS TeJl, YCIOBUH paBHOBECHs pblyara W OJOKOB), y4acCTBOBAaTh B
IJIAaHUPOBAHUM y4eOHOrO0 HCCIEOBaHUs, COOMpaTh YCTAHOBKY U
BBITIOJTHATh M3MEPEHUs, CIEAYs MPEeII0KEeHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYUH B BHJE
NPEIOKESHHBIX TaOMHUI] U TpadUKOB, ACNaTh BBIBOJLI IO pe3yibTaTaM
HCCIICOBAHMS;

IPOBOJNUTh KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEILIECTBA KUIAKOCTH M TBEPAOTO TE€Ja, CUJIA TPEHUA CKOJIbXKEHUS,
JNABJICHWE  BO31yXa, BBITAJKUBAKOIIAS  CWIa, JEWCTBYIOIIAs  Ha
HNOTPYXKEHHOE B JKHUJIKOCTh TeJO0, KOA()(PUIMEHT MOoNe3HOro AeHUCTBUSA
IOPOCTBIX MEXaHHU3MOB), CIeAysl NPEIJIOKEHHOM WHCTPYKUUU: IPU
BBIMOJHEHUHU H3MEPEHUI coOMpaTh SKCIEPUMEHTAIBHYI YCTAHOBKY U
BBIYUCJIIATh 3HAYEHNE NCKOMOM BEJINYUHBI;

COOIOATh MpaBWiIa TEXHUKK 0€30MacHOCTH IpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI JACHCTBHSI MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JWHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIyar, NOJBWKHBIA U HEMOJBMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;

XapaKTepu30BaTh MPUHIUMBl JACUCTBUA HW3YYCHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONUCaHHA (B TOM 4YHUCIHE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIIPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMET], BBICOTOMED, TOPUIHEBON HACOC, APEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPax)
IPAaKTHYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU



XKU3HM 17151 oOecrniedeHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 30POBBS U COOIIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOLLEH CPEE;

OCYIIECTBISATh OTOOP HCTOYHMKOB wHpopManuu B VHTepHeTre B
COOTBETCTBHHU C 3aJIaHHBIM IIOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHUW W MYyTEM CpPAaBHEHUS PA3JIMYHBIX HMCTOYHUKOB BBIJIEIATH
uHpopMaIMIo, KOTOpasl SIBISETCS MPOTUBOPEUYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIB30BAaTh MPHU BBIIIOJIHEHUH YYEOHBIX 33JaHUl HAy4YHO-TOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPKaHUs, CIIPABOYHBIE MAaTEPUAJIbl, PECYPCHI
ceru MHrepHer, BiaxeTe Npu€éMaMu KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus UH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKUE MHUCHbMEHHBIE U YCTHBIE COOOIIEHUsT Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMau (PU3NUECKOTO COJEpKaHUs, B TOM
yucie nyOJu4HO JAeNaTh KpaTKUE COOOIIEHHS O PE3yJIbTaTax IMPOEKTOB
WM y4eOHBIX MCCIENOBAaHUN, TPHU OITOM TPAMOTHO MCIOJIb30BATh
U3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALlUEH;

IIpU BBIITIOJIHCHUN yqe6HLIX IIPOCKTOB H I/ICCJ'IGI[OBaHI/II\/'I PacpCacisiTh
00s3aHHOCTH B rpyni€ B COOTBETCTBHH C IIOCTABJICHHBIMHU 3aJadaMH,
CJICAUTh 3a BbIIIOJHCHUCM IIJIaHA I[CﬁCTBHﬁ, AaIACKBATHO OLICHUBATb
CcOOCTBECHHBIN BKJIaJ B ACATCIBHOCTD I'pymiIibl, BBICTpanBaTb
KOMMYHHKATHUBHOC B3aHMOﬂeﬁCTBHe, Y4UTbIBas MHCHHUC OKPYIKaIOIINX.

K xoHiry oOydenust B 8 kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCSI YMEHUIN:

MCII0JIb30BaTh MOHATHUA: Macca U pa3MepPhbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIC COCTOSIHUS BEILIECTBA, KPUCTAINIUUECKHUE U
amop(dHBIC Tena, HACHIIICHHBIA W HEHACHIIEHHBIM Map, BIAXHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSsS DJHEPIUs, TEIUIOBOM JBUIATEINb,
DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, dJIEKTPUUECKOE T0JI€, IPOBOJHUKHU
Y TURJICKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pazinyath sSBJICHUS (TEIUIOBOE pacUIMpEeHHE M CKaTHhe, Tervionepesaya,
TEIJIOBOE PABHOBECHE, CMAaUYMBAHUE, KAIIWJUISIPHBIE SIBJICHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, IUIABJI€HUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIEHUE,
TerJronepeaaya (TEnI0NpPOBOIHOCTb, KOHBEKIIHS, U3JIyUYCHHE),
AJIEKTPU3ALUA TEJ, B3AUMOAECHUCTBUE 3apPSJI0B, INEHUCTBUS JIEKTPUUECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJIECHMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO MOJIsl HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIUS)



M0 OINHKCAHWI0 MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (DU3HYECKUX SBJICHUWA B
OKpYy’XaroIlleM MHpE, B TOM uHCIe (PU3NUYECKUE SIBICHUA B MPHUPOJE:
IOBEPXHOCTHOE HATSHKEHUE U KalWUIApHbIE SBJIECHUS B IPUPOJE,
KpUCTa/NIbl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMAaHA, UHESI, CHETa, AIEKTPUUECKUE
ABIIEHUSI B aTMoc(epe, 3MEeKTPUIECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nojie 3eMiM, Apeld MoyocOB, pob MarHUTHOTO MOJS JJIs JKM3HU Ha
3emiie, MOJSPHOE CUSIHUE, IPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBJICHUIA;

OINKCHIBATh U3yUYCHHBIC CBOMCTBA TeNl U (DU3WUYCCKUE SBJICHHMS, UCIIOJIb3Ys
(u3nYeCKre BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHSSA dHEPTHs, KOJIUICCTBO
TEIUIOTHI, yJedbHAs TEIIOEMKOCTh BEIIECTBA, YACJIbHAs TCIUIOTA
IUTaBIICHUS, YJIedbHAas TEIUIOTa IapooOpa3oBaHusA, yaeiabHAas TeIIoTa
CrOpaHMs TOIUIMBA, KOI(DPHUIMEHT TMOJE3HOrO JEHCTBUSA TEILIOBOU
MAIlIMHbI, OTHOCHTEJIbHAS BJIAXKHOCTh BO3JyXa, JJICKTPUUYCCKUHN 3apsj,
CWJIa TOKa, 3JICKTPUYECKOE HAIPSHKCHHE, CONMPOTUBJICHHE IPOBOJHUKA,
yAeIbHOE CONMPOTHBIICHUE BEIIECTBA, pa00Ta U MOITHOCTH 3JICKTPUICCKOTO
TOKa), NpPH ONHCAHUU TPABUIBLHO TPAKTOBAaTh (U3HUYCCKUN CMBICI
UCIIOJIb3YEMbBIX BEJIUYMH, 0003HAYCHUS U €IUHUIIBI (PU3UUICCKUX BEINYMH,
HaXOAWTh (DOPMYJIBI, CBA3BIBAIONINE JAHHYIO (U3HUYECKYIO BEIMYHHY C
JIPYTHMH BEJIMYWHAMH, CTPOUTH TpaHUKU HW3YUCHHBIX 3aBHCHMOCTCH
(U3UYECKHUX BEIIMYHH,

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBIEHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISPHO-KMHETHUECKON TEOpUun
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3UIINM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsiaa, 3aKoH OMa s yyacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHHMSI DJHEpPruHM, MNOpPU ITOM JaBaTh
CJIIOBECHYIO (DOpMYIHMPOBKY 3aKOHA M 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAXKEHUE;

O0BACHATH (U3MUECKUE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMid MPAKTUKOOPUECHTUPOBAHHOTO XapPaKTEpa: BBISBIISITH
MPUYUHHOCIIECACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKHUX
IaroB ¢ Omopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



e pemarb pacy€THbIE 3a7adyd B 2—-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIu3a
yCJIOBUS 3aladyd 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX [UIs pEIIeHHs] 3aJadyd, BBHIOMpATh 3aKOHBI MU (POPMYJIBI,
HEOOXoauMbIe JUIsl €€ penieHusl, NPOBOAUTh PACYETHI M CpPAaBHHUBATh
MOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPENIUTh TPH TOMOITU
buU3HYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIEIOBAHUSA, BBIACIAThH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIIBHOCTH IIOPSAJKA
MPOBEICHUS UCCIEN0BAHUS, JIETIAaTh BBIBO/IBI;

® TMPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SBJICHUN WU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD J1aBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIEPaTyphl, CKOPOCTH TMPOIIECCa OCTHIBAHUS U
HarpeBaHusl IMpPU H3IYYCHUM OT LBETa H3Iy4yarllieidl (IOrJIONIAroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEPATyphl KUJIKOCTU U
wiowaan €€ TOBEPXHOCTH, JJIEKTpHU3alus TeJl W B3auMOJEHCTBUE
ANEKTPUUYECKUX  3apsJ0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yalM3allksi MAarHUTHBIX II0JIEH TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJIEKTPOJIBUTATENISI IOCTOSHHOTO TOKa): (opMyaupoBaTh
MpOBEPsieMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOAKEHHOTO
000pyI0BaHUs, OMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIHI;

® BBIMOJHATH  MPsMbIE  HU3MEPEHUS  TEeMIEpaTypbl, OTHOCUTEIHHOMN
BII&JKHOCTU BO3AYyXa, CHUJIbI TOKAa, HAINPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JNATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATH
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIOTHOM MOTPEIIHOCTH;

® IIPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHUHBI OT
JIpPYroi C UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUS TPOBOJHHUKA OT €ro JUIMHBI, IUIOIIAINA IIONEPEYHOIO
CEYEHNUs U YACIBbHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA,
UAYIIET0 4Yepe3 IPOBOAHUK, OT HAIpsHKEHWs Ha  IIPOBOJHUKE,
UCCIEOBAHUE IIOCIECAOBATEIBHOIO M IAPAIUIEIBHOIO  COCAWHEHUU
IPOBOJHUKOB): IJJAHUPOBATh HCCIEJOBAaHUE, COOUpAThb YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUS, CJenys MPEeAJoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpadUKOB, 1eaTh
BBIBO/IbI 110 PE3YJITATAM UCCIIEA0BAHNU,

® [POBOJUTH KOCBEHHBIC HW3MEPEHHS (PU3MUECKUX BEIWYUH (yIenbHas
TEMJIOEMKOCTh ~ BEILECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, paboTa U



MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIaHUPOBATH U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIENysl MNPEII0KEHHON HWHCTPYKLHMH, U
BBIYKCIIATHh 3HAUECHHUE BEJIMUNHBI;

coOro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU padboTe ¢ 1a6opaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPON Ha UX OMHCAHUS (B TOM YHCIIE: CUCTEMa
OTOIUICHHUS TOMOB, TUTPOMETp, MTapoBasi TypOWHA, aMIIEpPMETP, BOJILTMET),
CUETYMK DJIEKTPUYECKOM DSHEPTUHU, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeJIbHbIE  DJEKTPONpHOOpHl  (HIpUMEpBl),  DIEKTPHUECKUE
IPEIOXPAHUTENH, JICKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHUSA O CBOMCTBAX (PM3MYECKUX SBICHUH U HEOOXOAUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHUCTBA W HM3MEPUTEIbHbBIC
npuboOpbl 1O CXEeMaM M CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBIN
TEPMOMETP, TEPMOC, INCHUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHMsi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JIIEKTPUUYECKHUX
LIENIEN C ITOCIEA0BATEIbHBIM U MapajuIeIbHBIM COCAUHEHUEM JJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOJWTH  NpUMEpPHl  (HAXOIWTh  WH(QOpMAIMIO O  IpPHMEpax)
MPAKTUYECKOTO HWCIIOIb30BaHMs (U3MYECKUX 3HAHUA B TOBCEIHEBHOMN
KU3HH N1l obecriedeHnst 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 37J0POBBS M COOIOACHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPYIKaIOIIEH Cpeie;

OCYIIECTBIISATh MOMCK HHpopManuu (U3UYECKOTO COJEp)KaHUs B
NuTepHeTe, Ha OCHOBE WMEKOUIMXCS 3HAHUW U NOYTEM CpaBHEHUSA
JOTOJTHUTENbHBIX HICTOYHUKOB BBIAEISTH HHPOPMALIHUIO, KOTOPAS SIBISIETCS
MPOTUBOPEYHBON MITM MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIB30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (HPU3NUECKOTO COACpKaHUs, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu VHrepHer, BiageTh NpUEMAMH KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M KPATKHUE YCTHBIE COOOIICHHMS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKHUX HWCTOYHUKOB (PUBHUUYECKOTO
colepxkaHus, B TOM 4YHCIE WyOJWYHO TPEACTABIATh PE3yJIbTATHI
MPOEKTHOM WJIM HMCCIIEOBATEIHCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIONb30BaTh HW3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COTIPOBOX/IaTh BBICTYIUICHHUE MPE3CHTAIUCH;



IpU BBIMIOJTHEHUH YYEOHBIX TMPOEKTOB U HCCIEIOBAaHUN (HU3UIECKUX
MPOLIECCOB paclpeNiesiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMH 33J]a4aMU, CIEOUTh 3a BBIIIOJHEHUEM IUJIaHA IEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJAJ B
JEATENBbHOCTD TPYIINbL, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMOJECHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoniy oOyuenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh COPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TMOHSTHUSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIBLHOCTh MEXaHWYECKOTO NBMKEHUSA, Achopmarius
(ympyrasi, mjgacThuyeckasi), TPEHHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KU, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKajia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JalbHO30PKOCTb,
CIEKTPBI UCITyCKAHUS W TIOTJIONICHMS, anbda, 0eTa- U raMMa-u3IIydcHuUs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

pa3inyath SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JIBWKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKEHHE, CBOOOJIHOE
MaJICHUE TEJl, PABHOMEPHOE JBMXKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JBHU)KEHUE, KOJIEOATENIbHOE NBMXKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, NPSIMOJIMHENHOE PACHPOCTPAHEHHUE, OTPAKECHUE U IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pas3sioKeHHe OEI0ro CBETa B
CIIEKTp U CJIO)KEHME CIHEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS  CBETa,
€CTECTBCHHAsA PAaJMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JIyYEHHS) 10 ONMKUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHHE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpy>KaromeM Mupe (B TOM uucie (U3MUECKHe SIBICHUS B MPHUPOJE:
MPUJIUBHI U OTJIMBBI, IBUXeHUE TuiaHeT COJIHEUHOU CUCTEMBI, pEaKTUBHOE
JNBIKCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB >KUBOTHBIMH,
3EMJICTPACEHHUE, CEUCMUYECKHME BOJHBI, I[yHAMH, 03XO, LBETa TEIl,
ONTHYECKHUE SBJICHUS B MPUPOJE, OMOIOTHYECKOE NEUCTBUE BUIMMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOIO HW3JYyYEHHM, €CTECTBEHHBIN
paauoaKTUBHBIA (DOH, KOCMUYECKHE Jy4d, PaJUOAKTUBHOE H3ITYyUYCHUE
OPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B



y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKHUX
SIBJICHUIM;

OTHCHIBATh U3YYCHHBIC CBOMCTBA Tel M (DM3UYCCKUE SBICHUS, UCITOIB3YS
dbusndeckne BENMWYUHBI (CpEIHSSI W MTHOBEHHAs CKOPOCTh Teia TpH
HEPABHOMEPHOM JIBUKCHUH, YCKOPEHHE, TEpEeMEIleHHe, MyTh, YTrioBas
CKOpOCTh, CHJIa TPEHHUSA, CWJIa YIPYTOCTH, CWJIA TKECTH, YCKOPECHHE
CBOOOMHOTO TAJeHHs, BEC Tella, HWMITYyJIbC Tela, WMITYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTHs Tea,
MOJIHSTOTO HAJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMATbHAS DHEPTUS CXKATON
NPYXUHBI, KHHETUYECKash JHEPrus, IOJHAsS MEXaHW4YecKas DJHEpIHs,
NIEPHOJT M YacToTa KOJIeOAaHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNIb MPEIOMIICHHUS CPE/bl), IPH OMHUCAaHUHU
MPABUIBHO TPAKTOBATh (DU3MYECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HaueHUA W EAUHMIIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAaHHYI0 (U3NYCCKYIO BEJIMYHUHY C APYTHMMH BEIIMIMHAMH,
CTPOUTH IPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEINYNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUsl HHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEPHO3ULIHUH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHHs HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOI'O YHUCEII
OpU SIIEPHBIX peakUuusax, MpU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alMChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATh (PU3MUECKHE MPOLECCHl U CBOMCTBAa T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPa: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUM,
(buU3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajaud  (ONMUpAOIIMEecs Ha cucteMy u3 2-3
yYpaBHEHUI), UCTOJb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIW3a YCIOBUS 3aJla4yd 3alMChIBaTh KPaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WJIM M30BITOUYHBIC JIaHHBIE, BHIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUS], IPOBOJUTH PACUETHI U
OLICHMBATh  PEATUCTUYHOCTh MOJYYEHHOTO 3HA4YeHUs (unyeckon
BEJIUYMHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
($u3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HWCCIECIOBAaHUS, BBIICIATH
IIPOBEPSEMOE  INPEAIIOJIIOKEHUE, OLEHUBATh IPABUIIBHOCTH IOPSAKA



NPOBEJICHUS  UCCIEIOBaHMs, JeJaTh  BBIBOAbL, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOACHHN U ONIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WIH
¢usnyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAHEHHUs SHEPruM, 3aBUCUMOCTb MEpHoa KOJeOaHWHW MpPYKUHHOTO
MasiTHUKAa OT MAaccChl Tpy3a M KECTKOCTHU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMIUTATYIbI MAJIBIX KOJIEOaHWH, MPSIMOIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pasiiokeHue Oenoro CBeTa B CHEKTpP, U3YUEHHE CBOMCTB HM300pakeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IpeaMeTa B coOuparomien
JWH3€, HAONIOJCHUE CIUIOIIHBIX M JIMHEHUYaTBIX CIEKTPOB H3IyUYCHHS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO  Habopa
000py/I0BaHus, ONMCHIBATH XOJI OMBITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

MPOBOJUTH TPU HEOOXOJIUMOCTH CEPUIO MPSMBIX W3MEPCHHM, OTPEICIIsis
CpenHee 3HaueHUE u3MepsieMor BenuduHbl ((POKyCHOE paccTosHuE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOp crmoco0a HU3MEpEeHUs
(M3MepUTeNbHOTO Mprbdopa);

IPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb TyTH OT BPEMEHHU MIPU
PaBHOYCKOPEHHOM JIBJKEHHHM 0€3 HadaJbHOW CKOpPOCTH, NepHoja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)k€HUsl CBeTa OT yrIja MaJeHus W yria MpeloMJIEeHHs OT yIia
NaJCHNsA): IJIAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITEIBHO COOUpATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCUMOCTH
¢usnyecKkux BeIMYMH B BUAE TaOIHUI ¥ TpadUKOB, JeiaTh BBIBOJBI IO
pe3yiabTaTaM MCCIIEI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIHYUH (CpEaHsSA
CKOPOCTb U YCKOpPEHHE TeJla TPU PAaBHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJTHOTO TAaJACHMS, JKECTKOCTh TMPYXKHUHBI, KOIPQOUIIMCHT TPCHUS
CKOJIBKCHHS, MEXaHW4Yeckas paboTa M MOIMHOCTh, YacTOTa W TIEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYXKHHHOTO MAasTHUKOB, ONTHYECKas
cuia CcoOMparIiel JUH3bI, pPaTUOAKTUBHBIA (OH): IUIAHUPOBATh
U3MEpPEHUs, COOMpPaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOIHITH
U3MEPCHHUS, CIEAysl TPEII0KCHHOW WHCTPYKIIMH, BBIYHCIATH 3HAYCHUE
BEJTUYMHBI U aHAJTM3UPOBATH MMOTYUYEHHBIE PE3yJIbTATHI C YUETOM 3aTaHHOMN
MOIPEITHOCTHA U3MEPEHUN;

coOIOAaTh MpaBuia TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;



pa3nu4aTh OCHOBHBIC TMPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCHYHBIA HCTOUYHHUK
CBETa, Jy4, TOHKAs JMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh MNPUHIMIBI  JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX ONUCaHuA (B TOM 4YHUCIHE:
CIUIOMETP, JAaTYMKU IIOJIO)KEHMS, PACCTOSIHUS WU YCKOPEHHs, PpAaKeTa,
9XOJIOT, OYKH, MEepHUCKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03MMETp, KaMmepa BunbcoHa), ucnonp3ys 3HaHHS O
CBOMCTBax (U3MUECKUX SBJICHUA W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTY;

UCIIOIb30BaTh CXEMbI U CXEMAaTUYHbIC PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKUX TIPOIECCOB
OpU PEHIeHUH YYEOHO-TIPAKTUYECKUX 3ajad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparoliei JIMH3E;
OPUBOAUTH  MpUMEpPHl  (HAXOIUTh  HMH(OpMaAIMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUA B MOBCEIHEBHOMN
KU3HM 17151 oOecrnieueHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBBS U COOJIIOICHUSI HOPM
DKOJIOTHYECKOT0 TIOBEICHMS B OKPYXKAIOILLEH CPeeE;

OCYIIECTBISATh TMOUCK HWHGOpMaMK  (HU3UIECKOTO COJACpPKAHUSI B
WHuTepHeTEe, cCaMOCTOATEIHHO (OPMYIIUPYS MMOMCKOBBIN 3aIpoc, HAXOAUTh
MyTH OTNPEACIICHUS IOCTOBEPHOCTH TMOJYYCHHOW MH(POPMAIIUA Ha OCHOBE
UMEIOIINUXCS 3HAHUH U IOTIOJHUTEIBHBIX HCTOYHHUKOB,;

UCIOJIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHUl HAyYHO-TOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu UHTepHer, BnaaeTb NpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uH(pOpMaIIMU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJIEpIKaHMS,
nyOJUYHO MPEICTABIATh PE3yIbTaThl MPOEKTHOW HIIA MCCIIEOBATENbCKON
NEeATENbHOCTH, TMpPU O3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
MOHATUUHBIM amnmapar u3ydyaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalMell ¢ Yy4€ToM OCOOEHHOCTEH ayAauTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne Kosn4yecTBo yacoB DJIeKTPOHHbIE
n | HaumeHoBaHme pa3iesioB u (undposbie)
KonTpoasn IIpakTH4eck
/ TeM NMPOrPaMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl
n pecypchl
Pa3znen 1. ®usuka u eé posib B IO3HAHUHU OKPYIKAKOLIEro MUpa
| but6moreka [JOK
1' du3uka - HayKa o Ipupoae 2 https://m.edsoo.ru/7{416
194
| bubmunoreka LIOK
2' Du3nYeCKre BETUYNHBI 2 1 https://m.edsoo.ru/7f416
194
. bu6mmoreka [JOK
1. EcrecTBeHHOHAYyYHBIN METO
2 1 https://m.edsoo.ru/7f416
3 MO3HAHUS
194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHHH BelleCTBA
) but6mmoreka [IOK
1' CTpoeHue BelecTBa 1 https://m.edsoo.ru/7f416
194
. bubmuoreka [JOK
2. JIBro>KeHUE 1 B3aUMOJICHCTBUE
2 1 https://m.edsoo.ru/7f416
2 YaCTHUII BEIIECTBa
194
bubmunoreka LIOK
2. ArperaTHbl€ COCTOSTHUS
2 https://m.edsoo.ru/7f416
3 BEIIECTBA 194
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Hroro no pazneny

5

Pa3nea 3. /IBu:xkeHHe U B3auUMoO/ieilicTBHE TeJl

3 bu6mmorexa [JOK
1' MexaHu4ecKoe JBHKEHHUE 3 https://m.edsoo.ru/7f416
194
3 bubmunorexa LIOK
2' Wuepuusi, Macca, IJIOTHOCTh 4 https://m.edsoo.ru/7f416
194
3 bubmuoreka [JOK
3' Cuna. Buggs! cui 14 https://m.edsoo.ru/7f416
194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH U Ta30B
4 Hasnenue. [lepenaua bubnmnorexa [JOK
1' JTaBJICHUS TBEPABIMHU TEIIAMU, 3 https://m.edsoo.ru/7f416
KUIKOCTIMHU U Ta3aMU 194
4 bub6mmorexa [JOK
2' JlaBneHne KUJIKOCTH 5 https://m.edsoo.ru/7f416
194
4 bubnunorexa LIOK
3' ATMocdepHOe naBieHne 6 https://m.edsoo.ru/7f416
194
. bubmuoreka [JOK
4. JleicTBUE )KUJKOCTH M T'a3a Ha
. 7 https://m.edsoo.ru/7f416
4 IIOIPY>KEHHOE B HUX TEIO
194
Hroro no pazneny 21

Pa3nes 5. PaGoTra 1 MOIIHOCTD. JHEPrus
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bu6mmorexa [JOK

PaGota u momHOCTB 3 | https://m.edsoo.ru/7f416
194
bubmunoteka LIOK
[IpocTeie MexaHU3MBbI 5 | https://m.edsoo.ru/7f416
194
bubmuoreka [JOK
Mexanuueckasi SHEPTUst 4 1 https://m.edsoo.ru/7f416
194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB 68 12

I10 ITIPOT'PAMME
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8 KVIACC

Ne KosmmmuecTBo yacos DJIEeKTPOHHbIE
n | HammeHoBaHme pa3iesioB (undposbie)
Kontpoasn IIpakTHyeck
/ U TeM NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
bIe padoThI He padoThI
n pecypchbl
Pa3pean 1. TenioBblie iBJICHUSA
. bu6mmoreka [{OK
1. CTpoeHue u CBOMCTBA
7 https://m.edsoo.ru/7f4181
1 BellecTBa
ce
| bu6nuoreka [JOK
2' TeroBsIe MPOIECCH 21 1 5 https://m.edsoo.ru/7f4181
ce
Hroro no pazneny 28
Pasjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
) DJIEKTPUUYECKUE 3apsibl. bubnuorexa [JOK
1' 3apsiKEeHHbIE TeJla U UX 7 1 https://m.edsoo.ru/7f4181
B3aUMO/JICHCTBUE ce
2. [TocTossHHBIM bubmmorera [TOK
. 20 2 7 https://m.edsoo.ru/7{4181
2 AEKTPUYECKUHN TOK o
) bu6mmoreka [{OK
3' MarHuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181
ce
bu6nuoreka [JOK
2. DJIeKTpOMarHuTHas
4 https://m.edsoo.ru/7f4181
4 WHTYKIUS
ce
Hroro no pazneny 37
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9 KVIACC

Ne KosmmmuecTBo yacos DJIEeKTPOHHbIE
n | HammeHoBaHme pa3iesioB (undposbie)
Kontpoasn IIpakTHyeck
/ U TeM NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
bIe padoThI He padoThI
n pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUSA
bu6mmoreka [{OK
1. MexaHu4ecKoe IBUKCHUE
10 1 https://m.edsoo.ru/7f41a4
1 1 CIIOCOOBI €0 OIMMCAHMS 26
| bu6nuoreka [JOK
2' BzaumopeiicTBre Te 20 1 3 https://m.edsoo.ru/7f41a4
a6
1 bu6nmoreka [JOK
3' 3aKOHBI COXPAHECHUS 10 3 https://m.edsoo.ru/7f41a4
a6
Hroro mo pazaeny 40
Paznen 2. Mexannuyeckue Koje0aHusi U BOJTHBI
) bubmmorexa [IOK
1' MexaHnuecKue Kojaebanus 7 3 https://m.edsoo.ru/7f41a4
a6
2. MexaHn4ecKre BOJTHBI. bubnmorera [TOK
8 1 3 https://m.edsoo.ru/7f41a4
2 3ByK
a6
Hroro no pasneny 15
Pa3nen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
3. DIIEKTPOMarHuTHOE TOJIE U 6 ) bubnnoreka [JOK
1 BIIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4
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Hroro no pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
bu6mmoreka [IOK
4. 3aKOHBI pacIpOCTPAHEHHUS
6 https://m.edsoo.ru/7f41a4
1 cBeTa
a6
4. JIuH3bl M onTHYECKUE bubmorexa [IOK
6 https://m.edsoo.ru/7f41a4
2 IPUOOPBI
ab
4. Paznoxenue 6emnoro ceera bubmmorexa [TOK
3 https://m.edsoo.ru/7f41a4
3 B CIIEKTP
a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbIC SIBJICHUA
5 Hcnyckanue u bub6mmorexa [IOK
1' HOTJIONICHUE CBETA 4 https://m.edsoo.ru/7f41a4
aTOMOM a6
5 bu6mmoreka [IOK
2' CrpoeHue aTOMHOrO siipa 6 https://m.edsoo.ru/7f41a4
a6
5 bu6nuoreka [JOK
3' SInepHble peakiuu 7 https://m.edsoo.ru/7f41a4
ab
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bH0-0000111a101IM I MOAYJIb
6. [ToBTOpeHue u 06001IeHNE bubmuoreka [JOK

1 coJlep)KaHus Kypca

9

https://m.edsoo.ru/7f41a4
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

N

n
/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Kourpousb
HbIe
padoTbI

IIpakTHyec
KHe padoThl

JlaTa
U3Y4YeH
us

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibH
ble pecypchl

®dusuka — HayKa O IpHUPO/IE.
SIBnenus npupoasl.
Du3nYecKue SIBICHUS

MexaHn4deckue, TeIIOBhIE,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnuecKkue BeIUUNHbI U UX
U3MEpEHHE

Ypok-uccienoBaHue
"H3MmepeHue TeMieparypbl
IIPU [TOMOIIH >KUIKOCTHOTO
TEPMOMETpA U AaTYUKa
TeMIepaTypol”

Kak ¢usuka u npyrue
€CTECTBECHHbBIC HAYKH U3yYaIOT
MPUPOY.
EcrecTtBeHHOHAYUYHBIN METO
no3Hanus. Onucanue
bu3nUecKux SBICHUH C
IIOMOILBIO MOJICICH

bubnnoreka
HOK
https://m.edsoo.ru
/f109f72a

ypOK-I/ICCJ'IeI[OBaHI/IC
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"IIpoBepka rumoTe3bl:
JaJIbHOCTH I10JIETA LIApUKa,
HYLIEHHOTO FOPU30HTAIIBHO,
TeM OOJIbIIIEe, YeM OOJIbIIIE
BBICOTA ITycKa"

bubanorexa
Ctpoenue BemiectBa. OMBITHI, oK
JOKa3bIBAIOIIHNE TUCKPETHOE 1
https://m.edsoo.ru
CTPOEHHE BEIIECTBA
P /§f09fe0a
Bubnuoreka
HOK
JIBM>KeHUE YaCTHII BEIeCTBa
https://m.edsoo.ru
/[ff0a013e
VYpoxk-uccnenopanue « OnbIThI
10 HAOJIFOIEHUIO TEILUIOBOTO
pacIIMpEHUS Ta30B)»
ArperaTHble COCTOSTHHS
BEIECTBA
B3anmocBs3p Mexay
CBOMCTBaMH BEIIECTB B
Bubnuoreka
Pa3HBIX arperaTHbIX OK
COCTOSIHUSIX U UX A
https://m.edsoo.ru
aTOMHOMOJIEKYJISIPHBIM
yAp /020378
ctpoeHreM. OCOOCHHOCTH -
arperaTHeIX COCTOSTHUHN BOJIBI
bubanoreka
MexaHndecKkoe IBIKCHHE. 10K

PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKCHHE

https://m.edsoo.ru
/ff0a05¢c6
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buoOmmoreka

Ckopoctb. Ennnunnbt [HOK
CKOPOCTH https://m.edsoo.ru
[ff0a079¢
bubnuoreka
Pacuer nytu u BpemeHnu L[TOK
JBYDKEHUS https://m.edsoo.ru
[ff0a0ae4
WNuepuus. 3akoH HHEPLMH. bubnuoreka
BzaumosaeiicTBre TN Kak HOK
[IPUYMHA U3MEHEHUS CKOPOCTHU https://m.edsoo.ru
JIBUKEHUS TEI [ff0a0c10
bubnuoreka
IImoTHOCTE BemecTBa. Pacuer
[MOK

Macchl U 00beMa Tejia 110 €ro
[UIOTHOCTH

https://m.edsoo.ru
/ff0a0fee

JlaGopaTtopHnas pabota
«Orpenienenue nNIoTHOCTH
TBEPAOTO TEJIA»

Pemenue 3amay mo reme
"TImotHOCTH BemecTna"

bubanorexa
LHOK

https://m.edsoo.ru
[ff0al23¢c

Cuna xak xapakTepuCTHKa
B3auMoaencTus Ten. Cuia
yrpyroctu. 3akoH ['yka

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
pacTspkeHus (aegopmariim)
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IIPY’KHAHBI OT NIPUJIOKEHHON
CHJIBD)

SIBnenwne Tarorenus. Cuia
TAXKCCTH

CBA3b MEXTY CHJION TSKECTH
n Maccoi Tena. Bec Tena.
Pemenne 3amayd mo Teme
"Cuna Tsxectn"

bubnnoreka
[HOK
https://m.edsoo.ru
/ff0al1778

Cuna TspKecTH Ha Ipyrux
maHerax. Pusndeckue
XapaKTEPUCTUKU TUIaHET

bubnnoreka
HOK
https://m.edsoo.ru
/ff0al1502

Hsmepenue cui. lunamomerp

bubnnoreka
HOK
https://m.edsoo.ru
/ff0al8cc

Bec Ttena. HeBecomocTh

bubnnoreka
LHOK
https://m.edsoo.ru
/ff0al1778

CrnosxeHue AByX cull,
HaIIPaBJIEHHBIX 110 OJJHON
npsiMoid. PaBHoielicTBy01IAst
cui

bubanoreka
LHOK
https://m.edsoo.ru
[ff0ala70

Pemenue 3agau no reme
"PaBHoneiicTBytOMIas cui”

TpeHue CKOJIbKEHUS U TPEHHE
nokost. TpeHue B mpupojie u
TEXHUKE

bubanorexa
HOK
https://m.edsoo.ru
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/ff0alb9c

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
CHUJIbI TPEHUS CKOJIBKEHUS OT
CUJIbI JABJICHUS U XapaKTepa
CONPUKACAIOLIUXCS
IIOBEPXHOCTEI

bubanoreka
LHOK
https://m.edsoo.ru
/ff0alcc8

Pemmenue 3agaq Ha
omnpeneneHue
PaBHOJICHCTBYIONIECH CHIIBI

Pemenne 3amad mo Temam:
«Bec tenay, «I'paduueckoe
n300pakeHune cuin», « CHIIb,
«PaBHOACHCTBYIOIIAS CHI»

bubanoreka
LHOK
https://m.edsoo.ru
/ff0alde0

KonTtponsHast pabora o
TeMaM: «MeXaHHIeCKoe
IBIKeHHey, «Macca,
IUIOTHOCTEY, «Bec Temay,
«I'padnueckoe n3odpakeHne
cui», «CHITBD)

HaBnenne. CriocoObl
YMEHBIIEHUS U YBEIUYCHUS
JIaBJICHUS

bubnnoreka
LHOK
https://m.edsoo.ru
/ff0a20a6

JlaBneHnue raza. 3aBUCUMOCTb
JIaBJIEHM ra3a oT 00bEMa,
TEeMIIepaTypbl

bubnnoreka
HOK
https://m.edsoo.ru
/£f0a2376

Ilepenaua naBnenus

bubauoreka
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TBEPIABIMH TEIAMH,
SKUIKOCTSIMHU U ra3aMu. 3aKOH

[MOK

https://m.edsoo.ru

ITackans /ff0a25b0
bubnnoreka
JlaBiieHue B )KHJIKOCTH U Ta3e, OK
BBI3BAHHOE IEHCTBUEM CHJIBI 1
TSKECTH https://m.edsoo.ru
[ff0a2718
bubanoreka
Penrenue 3amad mo reMe
LHOK
«JlaBIieHHE B KUIKOCTH U
rase. 3axoH ITackansa» htps: medsonu
' [ff0a2826
bubnuoreka
OK
Coo0mraronecst COCyIbl I
Y https://m.edsoo.ru
/ff0a2970
bubnuoreka
. LHOK
I'mppaBinueckwii npece
https://m.edsoo.ru
[ff0a3136
Manowmetpsl. [TopuraeBoii
JKMIKOCTHBIH HacocC
Atmocdepa 3emin. [Tpuannen
CyLIECTBOBaHUS BO3IYIIIHOMN bubnnoreka
000J109KH 3eMJTH. HOK
3aBUCHMOCTH aTMOC(HEPHOTO https://m.edsoo.ru
JaBJICHHUS OT BBICOTHI HaJl /ff0a2b5a
YpOBHEM MOps
Bec Bo3znyxa. AtmocdepHoe bubnuoreka

JaBJICHHUC

LIOK
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https://m.edsoo.ru

/ff0a2b5a
bubnuoreka
N3mepenne armocdepHOTro LIOK
napieHus. OnsiT Toppuuenu https://m.edsoo.ru
/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO EI?;HOTGM
JIaBJIEHHUS OT BBICOTHI HaJ 1

OBHEM MODS https://m.edsoo.ru
yp P /ff0a2fcd
bapomeTrp-anepoun. BIJO(SEHOTeKa
ATMocdepHOe naBlieHHe Ha i

a3JIUYHBIX BBICOTAX hitps: /m.edsco.ru
P /ff0a2fcd
Penrenue 3amad mo reMe
"AtMmochepHoe naBieHue"

. bubnuoteka
JlelicTBHE KUJIKOCTH U Ta3a HA OK
MOTPYKEHHOE B HUX TEJO. 1
ADXIMEIOBA CIUIA https://m.edsoo.ru

p 2\ /ff0a3276
Jlaboparopnas pabota
bubanoreka
«Omnpenenenue OK
BBITAJIKWBAIOIIECH CHITBI, 1
CHCTBVIOMEH Ha Te10 https://m.edsoo.ru
FICHCTBY IO : /£f0a33fc
MOTPY>KEHHOE B KUKOCTB)
JlaGopaTopHnas padora 1o
patop P bubnnoreka
teme «HMccnenoBanue LIOK
3aBHCHUMOCTH Beca Tejla B BOJIE
iy . https://m.edsoo.ru
0T 00bEMa TIOTPYKEHHOH B /f0a35 14

KUJIKOCTh 4YaCTH TCJIa»
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buoOmmoreka

IInmaBanue Ten oK
https://m.edsoo.ru
/ff0a3a96
JlaboparopHnas pabota
"KoHcTpyupoBanue
apeoMeTpa Wi
KOHCTPYHPOBAHUE JIOJKU U
orpeniesieHue eé
rpy30M0aAbEMHOCTH"
Pemenue 3agad mo remMam:
bubnuoreka
«I1naBanue cynos.
LHOK
BosnyxomnaBanuey,
«JlaBiieHHE TBEPBIX TE Liloa Blasbwo.i
© pa > /ff0a3654
SKHUIKOCTEN U Ta30B)»
bubanoreka
Mexannueckas paboTa HOK
https://m.edsoo.ru
[ff0a3182
Bubnuoreka
Momnocts. EquHuisl HOK
MOIIIHOCTH https://m.edsoo.ru
[ff0a3182

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPH
noxbEMeE 1o JiecTHUIE"

IIpocTeie MexaHU3MBbI. Phryar.
PaBHOBecue cui Ha peiuare

KonTponbhas pabota no teme
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«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEH U Ta30BY /
Bcepocculickas npoBepoyHas
pabora

PesepBHblit ypok. Pabora c
TeKCcTaMHu 1o TeMe «JlaBieHue
TBEPABIX TN, KUIKOCTEH U
razoBy» / Bcepoccuiickast
poBepoyHas pabora

bubanoreka
LHOK
https://m.edsoo.ru
/ff0adffe

Peruaru B TexHUKe, OBITY U bubnuoteka
npupoze. JlaboparopHas 0.5 LIOK
pabora «HccienoBanne ’ https://m.edsoo.ru
YCJIOBU paBHOBECHS pbluara [ff0a478e
Pewenne 3amay no reme bubmorexa
«YcnoBus paBHOBECHS HOK
https://m.edsoo.ru
pbIyara» /£0a48a6
Koadduuuent nosneznoro
JEUCTBUS MEXaHU3Ma.
JlaboparopHnas pabota 0.5
«M3mepenune KII/] HaknoHHOM
MIJIOCKOCTH
bubnnoreka
Pemenue 3ana4 no teme IHOK
"Pabora, momuoCcTh, KIT/T" https://m.edsoo.ru
[ff0a4c48
Mexanuueckas YHEprusl. bubnuoreka
Kunernueckas u HOK

MOTCHIMAJIbHAA DHCPIUua

https://m.edsoo.ru
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/ff0a4252
bubnmoreka
6 | 3akoH coxpaHEHUS 1 [HOK
4 | MexaHUYECKOU Hepruu https://m.edsoo.ru
[ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKcnepuMeHTaNIbHOE
6 oTpeIeTICHUE N3MECHECHHUS
5 KHHETHYECKON U 1 1
MOTEHITUATILHOW SHEPTHUH TIPH
CKaThIBAaHHMH TEJIa T10
HAKJIOHHOH IIJIOCKOCTH"
6 KonTponbhas pabota no teme
6 «PaboTa 1 MOIIIHOCTE. 1
DHeprus»
PesepBusiit ypok. Pabora ¢ bubsmorexa
6 HOK
TEKCTaMH 110 TEME 1
7 "MexaHndeckoe aBrxeHue" hips medsoon
/ff0adee6d
6 PesepBHblit ypok. Pabora c
g TeKcTamu 1o Teme "PaboTa. 1
MormHocTh. DHeprus"
OBLIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME
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8 KVIACC

HOBerHOCTHoe HaTAXCHHUC

N KosmmuecTBo yacos 1 JJIeKTPOHHbIE
ara
I KonTtpoJs uudposeie
Tema ypoka IpakTnyec U3Y4YeH
/ Bcero HbIE o0pazoBaTe/bH
KHe padorpl | M4
i padoTbI ble pecypchbl
OCHOBHBIE TOI0KEHUSI Bubauoreka
MOJIEKYJIIPHO-KUHETUYECKOMN | ILIOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru
[O/ITBEPI ICHHA [£f0a5256
) Macca u pa3mep aTOMOB U |
MOJIEKYJI
. bubnuoreka
Mopaenu TBEpAOro, JKUAKOTO U OK
3 | Tra3000pa3HOro COCTOSHUH 1 1
elIeCTRA https://m.edsoo.ru
BCIIICCTB
/ff0a540e
OObsicHEHHE CBOMCTB
TBEPJIOTO, )KUJKOTO U
4 razo00pa3HOro COCTOSTHUM I
BEIL[ECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
bubnuoreka
5 Kpucrannuueckue u | LIOK
amop(HbIe Tena https://m.edsoo.ru
/ff0a5800
CmaunBaHue u bubnuoteka
6 | KanWUIIPHOCTD. 1 I[TOK

https://m.edsoo.ru
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/ff0a5530

bubnmoreka
TennoBoe pacuMpeHue u [HOK
coKaTtue https://m.edsoo.ru
/ff0a5a26
Temnepatypa. CBsi3b
TEMIIEPATypPhl CO CKOPOCTHIO
TEIUIOBOTO JIBMIKCHHS YaCTHII
BuyTpennsisa sueprus. bubamotexa
CnocoObl U3MEHEHUS HOK
T — https://m.edsoo.ru
[ff0a5¢60
bubnuoreka
Buasl Temionepenauu HOK
https://m.edsoo.ru
[ff0a6412
VYpok-koHpepeHus
"IIpakTueckoe bubnuoreka
HCIIOJIb30BAHUE TETUIOBBIX [HOK
CBOMCTB BEIIECTB U https://m.edsoo.ru
MaTepUajoB B LEJSIX [ff0a65¢c0
sHEeprocoepekeHus "
bubnuoreka
KonndecTBO TEIIOTHL. IIOK
VYenpHas TEMIIOEMKOCTD https://m.edsoo.ru
[ff0a6976
YpaBHEHHE TEIOBOTO bubmorexa
[HOK

Oananca. TermrooOMeH u
TEIIOBOE PaBHOBECHUE

https://m.edsoo.ru
/f10a7088
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JlaGopaTtopHnast pabota

" bubanoreka
Uccnenosanue sBiaeHus
HOK
TerI000MeHa Mpu
CMELLIUBAHUU XOJIOIHON U hitps://m.cdsoo.ru
i A /026298
ropsiyeit BoanI"
Pacuer konndecTBa TEILIOTHI,
HEOOXOIUMOI0 I
HarpeBaHus Tena v
BBIZICISIEMOTO UM TIPH
OXJIQXKICHUU
bubanoreka
JlaboparopHas paboTa OK
"OnpeneneHue yaeapHOU 1
TEIJI0EMKOCTH BelecTna" huips oo
= /£f0a6bb0
Bubnuoreka
DHeprus TorvBa. Y ieiabHas IIOK
TEII0Ta CrOpaHus https://m.edsoo.ru
[ff0a7bSa
bubaunoreka
[InaBneHue u oTBEpICBaHUE OK
KPUCTAJUTMYECKUX TEJl. &
VenpHas TEIUIOTA IUIABIIEHUS https./m.cdson.ry
§ ff0a71d2
bubaunoreka
JlaGopaTtopHnast pabota OK
"OnpeneneHune yaenbHON 1
TEIUIOTHI IIJIaBJICHUA Ibaa" Dtips:/im.edsoo.ry
A /f0a72fe
bubanoreka
[TapooGpa3zoBanue u LIOK

KoHeHcauus. Mcnapenue

https://m.edsoo.ru
/ff0a740c¢
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Kunenue. Y nennHas Temiora

bubnuoreka
napooOpa3oBaHus U OK
KOHIeHCAllMU. 3aBUCUMOCTh 1
enIIe . https://m.edsoo.ru
TEMIEPATYPEI KUIIEHUSI OT
patyp /ff0a786¢
aTMOC(EpHOTrO TaBJICHHS
BnaxunocTs BO3ayXa.
Bbubnuoreka
JlaGopaTtopHnast pabota
" LHOK
Onpenenenue
. https://m.edsoo.ru
OTHOCHUTEILHON BIaKHOCTH
" [ff0a7628
BO3/yXa
Pemenue 3agaq Ha
oTpeieTICHNE BIAKHOCTH
BO3/IyXa
[IpuHIHIB pabOTHI TETIIIOBBIX
nsurareneit. [laposas
TypOuHa. /[Burarens
BHYTPEHHETO CTOpaHUS
Bubnuoreka
KIIJI TenoBoro ABurares.
LHOK
TemoBsle ABUraTEIN U
- https://m.edsoo.ru
3allUTa OKPYKAIOIIEH cpeabl
py p /ff0a7c7c
3aKOH COXpaHEHUs U
MIpEeBpallCHHs DHEPTUU B
TEIJIOBBIX Ipolieccax
[ToaroroBka K KOHTPOJIBHOM
" Bubnuoreka
pabote o Teme "TeroBsie
[HOK
siBiIeHus. I3MeHeHune
. https://m.edsoo.ru
arperaTHbIX COCTOSIHUI
P {10836

BerrecTna"
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KonTtponpHas padota o teme bubnnoreka
"TenoBble ABICHU. L[IOK
N3MeHnenue arperaTHbIX https://m.edsoo.ru
COCTOSIHUH BemecTna" /ff0a86ae
Onektpuzanus Tei. [IBa pona
AIEKTPUUECKUX 3aPsI0B
Ypok-uccnenoBaHue
"DnexTpuzanus Teln
WHIYKIUEN U IIpU
CONPUKOCHOBEHUU"
bubnuoteka
BzaumopericTBue 3apsoKeHHBIX I[IOK
ten. 3akon Kymona https://m.edsoo.ru
[ff0a87e4
DJIEKTPUUYECKOE TI0JIE.
bubnmoreka
HanpspbkeHHocTh
[HOK
3JIEKTPUUYECKOTO MOJIA.
I https://m.edsoo.ru
MHLHUI CyNEePHO3ULUU
p yrep N /ff0a8a0a
ANEKTPUUECKUX MOJIeH
Hocurenu snekTpudeckux
3apsiA0B. DJIeMEHTapPHBII
3apsa. CtpoeHue atoma
bubnuoteka
[IpoBOAHMKY U AUAIIEKTPUKHU. 10K

3aKOH COXpaHEHHUS
ANIEKTPUUECKOr0 3apsijia

https://m.edsoo.ru
[ff0a8ef6

Pewenne 3anau Ha
IIPUMEHEHNE CBOMCTB
JNEKTPUYECKUX 3apsI0B

bubauoreka
HOK

https://m.edsoo.ru
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/ff0a90cc

DNEKTPUUECKUN TOK, YCIOBUS bubnnoreka

€ro CyILIECTBOBAHHUS. [HOK

M cTOYHHKY 3IEKTPUYECKOTO https://m.edsoo.ru

TOKa /ff0a95a4
bubmmoreka

JlelicTBUS 2JIEKTPUYECKOTO LHOK

TOKa https://m.edsoo.ru
[ff0296b2

Ypok-uccnenoBaHue

"JleficTBHE IEKTPUYECKOTO |

0JIs1 HA POBOJIHUKHU U

TUAICKTPUKH"
bubnnoreka

DNEKTPUYECKUH TOK B IHOK

MeTanax, )XUAKOCTIX U ra3ax https://m.edsoo.ru
/ff0a9838

DnexTpuyecKast Lelb U €€

COCTaBHBIE YaCTH

Cuna Toka. JlaboparopHas bubmorexa

pabota "M3mepenue u 0.5 HOK

peryaupoBaHie CHIIbI TOKA" s oo
/ff0a8bd6

DNeKTpUUECcKOoe HaMpsKEHHE. bubnnoreka

BoasT™metp. JIabopaToprast 0.5 HOK

pabora "U3mepenue u ’ https://m.edsoo.ru

peryJiMpoBaHue HanpsKeHus" [ff0a%¢14

CormnpoTHuBiIeHHE TPOBOTHUKA. bubnuoteka

VY 1enbHO€E CONPOTUBIICHUE HOK
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https://m.edsoo.ru

BEIISCTBA
[ff0aa738
JlaGopatopHas pabota
"3aBUCHUMOCTD
bubnnoreka
AIEKTPUUECKOTO OK
COMPOTHUBIICHUS MPOBOJHHUKA &
o ero ol https://m.edsoo.ru
T €70 JUINHBI, IUIOIIA LN
i /ff0aa738
MOTIEPEYHOT0 CEYCHUS U
Marepuaia"
bubnuoreka
3aBHUCHMOCTH CHJIBI TOKA OT
HOK
HanpsokeHus. 3akoH Oma a1
https://m.edsoo.ru
YacTKa LENN
y /ff0aad4a
JlaGopatopHas pabota
"UccmenoBaHue 3aBUCUMOCTH bubanoreka
CHJIBI TOKa, HAYILEro Yyepe3 LHOK
PE3UCTOP, OT COMPOTHUBIIEHHUS https://m.edsoo.ru
pE3UCTOPa U HANIPSDKEHUS Ha /ff0aa04e
pesucrope”
IlocnenoBaTenbHOE B
napajuieJIbHOE COSTUHEHUS
MIPOBOTHUKOB
JlaGopatopHas pabota
"[IpoBepka mpaBuia BuommoTeka
CJI0’KEHUS HANPSKEHUW TTPU LIOK
ocCJea0BaTCILHOM https://m.edsoo.ru
COEIVHEHUM JIBYX /ff0aaa58
pe3ucropon"
JlaboparopHnas pabota bubnmoreka



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

"IIpoBepka mpaBuiia AJisi CUIIbI HOK

TOKa IIPU NapajuieIbHOM https://m.edsoo.ru
COEJIMHEHUH PE3UCTOPOB" /ff0aadle
Pemenue 3anay Ha bubnnoreka
npuMeHeHue 3akoHa Oma s HOK

Pa3IMIHOTO COCANHCHUA

https://m.edsoo.ru

MIPOBOIHUKOB /ff0aaf8a
bubnunoreka
Pabora 1 MOIIHOCTE OK
3JIEKTPUYECKOT0 TOKa. 3aKOH 1
Jixoyns-Jlenma https://m.edsoo.ru
y B /ff0ab124
JlaGopatopHas pabota bubnuoreka
"Omnpenenenne paboThl U IIOK
MOIIHOCTHU 3JEKTPUIECKOIO https://m.edsoo.ru
TOKa" [ff0ab3e0
DJIEKTPUYECKUE LIETTH U bubnuoteka
NOTPEOUTEH SIEKTPUUECKOM [HOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru
3aMBIKaAHUE /ff0ab660
[TocTOsITHHBIE MArHUTBI, UX
B3aUMO/ICHCTBUE
bubnuoteka
Ypok-uccnenopanue
n A HOK
N3yuenue noneun
MTOCTOSTHHBIX MarHUTOB" AL baden
/ff0ac3d0
bubnuoreka
MarnutHoe noJjie. MaraHuTHOE
[HOK

IoJjie 3eMIIU U €T0 3HaYeHUE
IUIS SKU3HU Ha 3eMile

https://m.edsoo.ru
/ff0acOba
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[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme

" bubnnoreka
DJIEKTPUYECKUE 3aAPSJIbI. OK
3apsKeHHbBIE Tella U UX 1
. https://m.edsoo.ru
B3aMMOJICHCTBUSI.
. . [ff0abd2¢
[TocTosIHHBIN 371eKTPUYECKUI
TOK"
KoHTtponbHas paboTta 1mo teme
"DNeKTpUYECKue 3apsbl.
bubnuoreka
3apshKeHHBIE Tella U UX OK
B3aUMO/ICHCTBUSI. 1
N . . https://m.edsoo.ru
OCTOSIHHBIN 3JIEKTPUYECKUI
” TP /ff0abea8
ToK" / Beepoccwuiickas
npoBepoyHas pabota
PesepBurlit ypok. Pabora ¢
bubnuoreka
TEKCTaMU 0 TeEME
" y y LHOK
[TocTostHHBIN 3NEKTPUUYECKUIA
"B . https://m.edsoo.ru
TOK cepoccuiickas
P ff0acdc6
npoBepoyHas pabota
OnbIiT Opcrena. MarauTHoe bubnuoteka
I10JI€ DJIEKTPUYECKOI0 TOKA IIOK
MarsuTHoO€ 10J1e KaTylIKHU ¢ https://m.edsoo.ru
TOKOM [ff0acld2
[Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. Bubnroreka
JlaGopatopHas pabota 0.5 HOK
"U3yueHue qeUCTBHS ' https://m.edsoo.ru
MarHiTHOTO IOJIS Ha /ff0ac74a

MIPOBOJIHUK C TOKOM"
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DIIEeKTPOABUTATEIb
MIOCTOSTHHOTO TOKa.
Hcnonb3zoBanue
3JIEKTPOABUraTeNeH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpyupoBanue u
u3yudeHue paboTbl
aneKTpoBuraress"

bubnnoreka
[HOK
https://m.edsoo.ru
/ff0ac86¢

OmnbiThl Papajes. 3akoH
3JIEKTPOMAarHUTHOM
nHaykiuu. [Ipasuio Jlenna

OnektporeHeparop. CriocoObl
MOJTYYCHHUS DIIEKTPUICCKON
SHEPruu. DNEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUu

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
"DreKTpUUecKue U
MarHHUTHBIE sIBJCHUS"

KonTtponsHas pabota o teme
"JyeKTpUUeCcKue 1
MarHUTHBIC SIBJICHUS "

bubnnoreka
HOK
https://m.edsoo.ru
[ff0acbl4

Peseprurlit ypok. Pabora ¢
TekcTamu 110 TeMe "TenaoBrie
sBieHus"

bubnnoreka
[HOK
https://m.edsoo.ru
/ff0accSe



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

PesepHsblii ypok. Pabora c
TEKCTaMHU I10 TEME

"MarauTtHble aBiaeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

N Kosun4yecTBo 4acoB DJIeKTPOHHbIE
o a ypoka Koutposas | Ipakruyec fa[:;:eﬂ uugposbie
/ Bcero HbIE KHe . o0pasoBarelib
In padoTbI padoThI HbIE pecypchl
MexaHn4eckoe IBUKEHHUE. 1
MarepuanbHasi TO4Ka
Cucrema orcyera. bubmmotexa
2 OTHOCUTENHHOCTD 1 HOK
MEXaHHUYECKOTO JIBM)KCHUS e
u/ff0ad474
bubnuoreka
3 PaBHOMEpHOE NpsIMOIMHENHOE | HOK
JIBIKCHUE https://m.edsoo.r
wff0ad19a
HepaBHomepHoOe
4 MPSIMOJIMHEMHOE IBH)KEHUE. |
Cpenssisi © MTHOBEHHaAsI
CKOPOCTh
IIpssMonuHenHoOe bubmmorexa
5 PaBHOYCKOPEHHOE JBUKEHUE. 1 HOK
Vexopenne https://m.edsoo.r
u/ff0ad8d4
CxopocThb MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBM)KCHHUSI. 1
I'paduk ckopoctu
7 JlaGopatopHas pabota 1 | bubnuotexa
"OnpeneneHue yCKOpeHus Tea [HOK



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

IIPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM

https://m.edsoo.r

. u/ff0adb18
IUIOCKOCTH
CBobosHOE MajieHue Tel.
Onbrtel [Nanunes
PaBHOMEpHOE JIBUKEHUE 110 bubnuoreka
okpy>kHocTu. [lepron u yacrora [HOK

oOpartenus. JIuneitnas u

https://m.edsoo.r

YIJIOBasi CKOPOCTH w/ff0ael76
[lenTpocTpeMuTeILHOE
YCKOpEeHHue

bubnuoreka
IlepBbiit 3ak0oH HbroToHa. [HOK

Bexrop cuiibl

https://m.edsoo.r

wif0ac612

Bropoii 3akon HeroToHa.
PaBHopelicTBYyOIIAsA cHila

Bubnuoreka
HOK
https://m.edsoo.r

wifDae72a

Tpetuii 3akon HeroToHa.
Cynepno3unus cuil

Bubnunoreka
HOK
https://m.edsoo.r

u/ff0ae982

Pemienue 3a1ad Ha nprUMEHEHUE
3aK0HOB HproTOHA

Bubnnoreka
1HOK
https://m.edsoo.r

u/ff0aebbe

Cuna ynpyrocrtu. 3akoH ['yka

bubnuoreka
LHOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

https://m.edsoo.r

w/ifDaeca2
Pemenue 3amay no teme «Cuna
YOPYTOCTH
Jlaboparopnas pabota BPIO(SIJEHOTeKa
«Omnpenenenue KeCTKOCTH 1
HOVSKHHLD https://m.edsoo.r
Py u/ff0ace28
bubnuoteka
Cuna tpenus HOK
https://m.edsoo.r
u/ff0af738
bubnmoreka
Pemenue 3amay no teme «Cuna [IOK
TPEHHUS https://m.edsoo.r
wiftafa26
bubnmnoreka
JlaGopaTtopHnas pabota
n L[OK
Onpenenenue ko3 dunmenra
T — https://m.edsoo.r
PEHIE CHOIBIE u/ff0afSbe
bubnuorexa
Penrenue 3amad mo reme OK
"3akonsl Hetotona. Cuna 1
HovrocTH. Crna Therms” https://m.edsoo.r
YHPYTOCTH. pe u/ff0afb8e
Cuia TSKeCTH U 3aKOH bubnuoteka
BCEMHUPHOTI'O TATOTCHMUSL. [HOK
Yckopenne cB0OOOIHOTO https://m.edsoo.r
EN S w1ff0af044

VYpok-koHpepenuus "/IBmxenue
T€J BOKPYT I'PaBUTALMIOHHOTO



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

ueHTpa (ConHevHast cuctema).

[NamaxkTukn"
Penrenue 3anad mo teme "Cua Bubmiorexa
TSYKECTH U 3a4KOH BCEMUPHOTO HOK
" https://m.edsoo.r
TATOTCHUS WFR0afSfs
bubnuoteka
[TepBast kocmMuyeckasi CKOpOCTb. I[IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.r
wiflaf33c
PaBHOBecue MaTepuaibHOM
TOUYKH. AGCOTIOTHO TBEPAOE bubnmnoreka
Tesio. PaBHOBecHe TBEPAOro [HOK
TeJa C 3aKPEIJIEHHOM OChIO https://m.edsoo.r
BpallleHUsl. MOMEHT CHUJIBI. u/ff0afe36
LenTp TsKECTH
PaBHOBecue maTepuanibHON
TOYKH. AGCOTIOTHO TBEPAOE
Tesio. PaBHOBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpaleHusi. MOMEHT CHUJIBI.
LenTp TsKECTH
Penrenue 3amad mo reMe Bubmiorexa
"MomeHnT cuibl. LlenTp HOK
" https://m.edsoo.r
et w/f0b02b4
IToaroToBKa K KOHTPOJIBHOMN EI?IJEHOTGM

pabote 1o Teme "MexaHn4yeckoe
nBIkeHue. Bzanmoneicraue

https://m.edsoo.r
u/ff0b0408



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

Tex"

KonTponbhas pabota o teme
"MexaHn4YecKoe IBUKEHUE.
Bs3aumogeiictBue Ten"

bubnuoreka
HOK
https://m.edsoo.r

uw/ff0b06ec
Nmnynbe Tena. UMiyase cumbl. bubnmnoreka
3aKOH COXpaHEHMsI UMITyJIbCA. [HOK

VYipyroe u Heynpyroe

https://m.edsoo.r

B3aUMOJICHCTBUE u/ff0b07fa
bubnnoreka
Pemenue 3aga4 mo reme "3akoH LHOK

COXpaHEHHUs uMItyJbca'

https://m.edsoo.r

u/ff0b096¢
VYpok-koHpepeHIus
"PeakTUBHOE OBUKECHUE B
MIPUPOJIC U TEXHUKE"

bubnmnoreka
Mexanuueckas pabota u LHOK

MOIITHOCTD

https://m.edsoo.r

u/ff0b0a84

Pabota cuinbl TsXkecTH, CUiIbl
YHOPYTOCTH U CUJIbI TPEHUS

Bubnunoreka
[HOK
https://m.edsoo.r

w/ffob0db8

JlaGopatopHas pabota
«Ormpenenenue paboThI CUITBI
TPEHUs IPU PAaBHOMEPHOM
JBY)KEHUH TeJa 10
TOPH30HTALHON TIOBEPXHOCTHY



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

CBsi3b 9HEPTUH U PaOOTHI.
IToTenumanbHas SHEPrUs

Kunernueckas sneprus.
TeopeMa 0 KUHETUYECKOI
SHEPruu

Bubnnoreka
LHOK
https://m.edsoo.r

wff0b0c32
3aKOH COXpaHEHUs SHEPTUM B
MeXaHUKe

bubnuoreka
JlaGopatopHas pabota

LIOK

«/3yueHue 3aKkoHa COXpaHEHUS

https://m.edsoo.r

HEpTHI w/ffob12fe
bubnuoteka
KonebaTtenbHOE ABMKEHUE U €T0 [HOK

XapaKTePUCTUKHU https://m.edsoo.r
u/ff0b1858
bubnuoreka

3aryxatomue KojaedaHus.

[IOK

BLIHY)KIICHHLIC KoJIeOaHMSI.

https://m.edsoo.r

Pesonanc W F0b20£0
MaremaTtuueckui u

MPY>KUHHBIA MasTHUKHU

Ypok-uccienoBaHue bubnuoreka
«3aBUCUMOCTb NIEPHOJA [HOK

KoJIeOAHMI OT JKECTKOCTHU

https://m.edsoo.r

HNPYKUHBI ¥ MACCHL IPy3a» w/ff0b197a
[TpeBpamienue sHepruu npu

MEXaHUUYECKUX KOJIeOaHUAX

Jlaboparopuas padbota bubnmoreka



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

«OnpezeneHue 4acToTsl U I[IOK
nepuojaa KojaedaHui https://m.edsoo.r
IPYKUHHOTO MAsTHUKA» wifOblaec
Jlaboparopnas pabota
«IIpoBepka HE3aBUCUMOCTH bubmmorexa
nepuoja KojaebaHuii rpysa, LOK
MTOJBEIIEHHOTO K HUTHU, OT hilps:_m.edsvo.r
u/ff0b197a

MAacCChI Tpy3a»
MexaHn4eCKUEe BOJIHEI. bubnmmoreka
CBolicTBa MEXaHUYECKHUX BOJIH. HOK
IIpoonbHBIE U TONIEPEYHBIE https://m.edsoo.r
BOJIHBI w/ffob21fe
Ypok-koHpepeHIms
"MexaHM4eCKUEe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"
3ByK. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa
Ypok-uccienoBaHue
"HaOroneHue 3aBUCUMOCTH
BBICOTBI 3BYyKa OT YaCTOTHI"
I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHYECKHI pe30HaHC
VYpok-koHpepeHus bubmorexa
"VapTpa3Byk 1 HHPpPa3BYK B HOK

" https://m.edsoo.r
MIPUPOJIC U TEXHUKE W02 3ca
IToaroroBka K KOHTPOJIBHOM Bbubnuoreka
pabote 1o Teme "3aKOoHbI I[HOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

coxpaHeHusa. MexaHuyeckue

https://m.edsoo.r

KoJIcOaHHMS 1 BOJHEI" u/ff0b2510
KonTponbhas paboTa mo teme
"3aKOHBI COXpPAHEHUS.
Mexannueckue KoyeOaHnus u
BOJIHBI"

bubnuoreka
DIIeKTPOMarHuTHOE TOJIE. I[IOK
DJIEKTPOMAarHuTHBIE BOJIHBI https://m.edsoo.r

w/ff0b2abe
CBolCTBa 2JIEKTPOMArHUTHBIX
BOJIH
VYpok-koHpepenius "Llxkana

Bubnuoreka
AJIEKTPOMATrHUTHBIX BOJIH.

LHOK
HUcnonp3oBanue

https://m.edsoo.r
JIEKTPOMArHUTHEIX BOJIH IJISI

o = " w/AitOb2fe6

COTOBOH CBS3HU
Ypok-uccnenosanue "N3yuenue Bubauoreka
CBOWMCTB 3JIEKTPOMATrHUTHBIX [HOK
BOJIH C IIOMOIIbI0 MOOWJIEHOT'O https://m.edsoo.r
Tenepona” w/ffOb2c6e
Pemenue 3agau Ha onpeneseHne
4aCTOTHI U JUIMHBI
3JIEKTPOMArHUTHON BOJTHBI

Bubnuoreka
DJIeKTpOMarHuTHas Ipupoaa OK
cBeTta. CKOpOCTh CBETA. a
B . https://m.edsoo.r

OJIHOBBIE CBOIICTBA CBETA

u/ff0b31d0

Hcrounuku cseTa. Bbubnuoreka



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0

[TpsimonuHeitHoe I[HOK
pacIpoCTpaHEHNE CBETA. https://m.edsoo.r
3armenns Connna u JIyHsl wff0b3658
3aKOH OTpa)KEHMsI CBETA. bubnuoreka
3epkana. Pemenue 3agau Ha LHOK
[IPUMEHEHUE 3aKOHA OTPaXECHUS https://m.edsoo.r
CBETa u/ff0b38c4
bubnmoreka
[Tpenomnenue cBeta. 3aKoH I[HOK
MPEIOMIIEHUS CBETA https://m.edsoo.r
wffOb3aca
[TonHOE BHYTpEHHEE OTpaKeHUE bubmmoreka
ceera. Mcnonbp3oBaHue 1OJIHOTO LHOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.r
ONTHYECKUX CBETOBOAX u/ff0b3c5c
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
yTj1a IPEIOMIIEHHS] CBETOBOTO
Jy4a OT yIJa ajeHus Ha
rpaHuue "Bo3yX-cTeKkiao""
Ypok-koHpepeHIHs
"Ucnonp30BaHKe MOJHOTO
BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAs
CBsI3b"
bubnuoreka
JIunzel. OnTuyeckas cuia I[HOK

JIMH3BI

https://m.edsoo.r
u/ff0b3f2¢



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c

[Toctpoenue nzo0pakeHuii B

Bubnuoreka
ILHOK

JINH3aX https://m.edsoo.r
u/ff0b444a

Jlaboparopnas pabota bubnuoreka

"Onpeneneane GoKycHOTO LHOK

PACCTOSAHUA U ONTHYECKON CHIIBI

https://m.edsoo.r

cobuparomei TuH3b1" u/ff0b4206
Vpok-koHpepeHIus bubnuoreka
[HOK

"OnTHyecKue JINH30BbIE

https://m.edsoo.r

puoops!"
p p u/ff0c0a7e
Bubinnoreka
['a3 xak ontuyeckas cuctema. HOK

3peHue https://m.edsoo.r
u/ff0b4684

VYpok-koHpepenus "JledexTo

3peHus. Kak coxpanuts 3peHune"

Pasnosxenue 6enoro csera B bubnuoteka

cnektp. Onbitel HproTOHA. ILIOK

Crnoxenune CIICKTPAJIbHBIX

https://m.edsoo.r

uBeToB. Jlucnepcust ceera w/ff0c0f4c
JlabopaTtopHnast pabota "ONBITHI

bubnuoreka
0 pa3JIoKEHUIO OEJIoro CBeTa B LOK

CIEKTP M BOCIPUATHIO LIBETA
IPEIMETOB MPHU UX HAOIIOACHUN
yepe3 [IBETOBbIE (PHIBTPHI"

https://m.edsoo.r

w/ff0cOe2a

Ypoxk-npaktukym "BosgHOBBIE
CBONCTBA CBETA: IUCIEPCHS,



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c0e2a

'

uHTEeppepeHus u nudpaxums’

Omnsitel Peszepdopaa u
IUTaHEeTapHast MOJIeTIb aTOMa

bubnuoreka
HOK
https://m.edsoo.r

u/ff0c12a8
[Toctynatel bopa. Moaens
aroma bopa

bubnuoreka
Hcnyckanue 1 norionieHue

[HOK

cBeTa aToMoM. KBaHTEL.
JInneliyaTele CIIEKTPBI

https://m.edsoo.r

u/ff0c144c

Ypok-npaktukym "Habmnronenue
CIEKTPOB UCITyCKaHU"

Bubnuoreka
[HOK
https://m.edsoo.r

w/ff0c1550

PannoakTHBHOCTE U €€ BHUBI

Bubnnoreka
HOK
https://m.edsoo.r

wi0cl672

CTpoeHune aTOMHOTO sipa.
Hyxnonnas moaens

Bubinnoreka
LHOK
https://m.edsoo.r

w/ff0c18ac

PannoakTrBHBIE TpEBpALICHUS.

bubnuoreka
LHOK

H3otonsl https://m.edsoo.r
w/Aff0clal4

Pemenue 3amau no reMe: bubnuoreka

"PamrioaKkTHBHBIE HOK

npeBpaieHus”

https://m.edsoo.r



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c1b4a

u/ff0c1b4a

ITepuon nonypacmnana

VYpok-koH(pepeHus
"PagnoakTHBHBIC U3JTYYEHHUS B
MpUpoOJie, MEAUIIMHE, TEXHUKE"

Bubnnoreka
HOK
https://m.edsoo.r
wif0c2126

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsA0BOrO U
MacCOBOI'0 YHCEI

bubanoreka
HOK
https://m.edsoo.r
wif0cleS8

DHeprust CBSI3M aTOMHBIX sIIIED.
CBs13b Macchl U DHEPTUU

bubanoreka
HOK
https://m.edsoo.r
u/ff0cld7a

Penrenue 3amad mo reMe
"Anepubie peakuun"

Peakinu cuHTE3a U NEeiieHUs
anep. Mctounuku sHepruun
Couuiia u 386311

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0c1e88

Ypok-koHpepenmus "SAnepHas
sHepreTuka. JlencTeus
PaAMOAKTUBHBIX U3ITyUYE€HUHN Ha
JKUBBIE OpPTraHU3MBbI"

IToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DJIEeKTPOMAarHUTHBIC BOJTHBI.

bubnnoreka
LHOK

https://m.edsoo.r
wAif0c223¢



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
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IHPOBEPAEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJBLHOM IPOI'PAMMbBI OCHOBHOTI'O
OBLIEI'O OBPA30OBAHUA

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

PpasiiniuaTh ABJICHUSA IO OMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOHNIUX JAHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

1.3

pacmo3HaBaTh MPOSBIEHUE H3YYEHHBIX (PU3UUYECKUX SBJICHUM B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUeCKUe SIBICHHUS B IPUPOJE,
MIPYU 3TOM TEPEBOAUTDH NMPAKTUUYECKYIO 3a7auy B yUEOHYIO, BBLICISATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINIECKUX SIBICHUN

1.4

OINUCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCTIONB3Yysl (PU3MYECKHE BEJIMYUHBI, IMPU ONHCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICT MCIOJIB3YEMBIX BEJIWYMH, HUX
0003HaUEeHHUsSI W E€OUHUIBI (U3NYECKUX BEJIMYMH, HaXOJUTh
(GopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYMHY C
JIPYTMMU BETMYUHAMU, CTPOUTD I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN

(bI/I3I/I‘-IeCKI/IX BCINYNH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (bHBI/I‘leCKI/Ie SABJICHUS U IIPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW 3alucCbhiBaTb €0 MATEMAaTHYCCKOC

BBIpa)KCHUE

1.6

OOBSICHSTh (PU3UUECKHUEC SBIICHUS, MPOIIECCHI U CBOWCTBA TEI, B TOM
Yylyclie M B KOHTEKCTEe CHUTyallil MPakTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBIBIATH MPUUYUHHO-CIIEICTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHHEe W3 | — 2 JIOrMYecKHWx MmaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBOHCTBA (PU3WYCCKUX SIBICHUH, (PU3NUIECKUX 3aKOHA

WK 3dKOHOMCPHOCTHU

1.7

peuath pacu€THbie 3aa4u B | — 2 1eMCTBUSI, UCIIOJIb3YS 3aKOHbBI U




bopMynbl, CBS3bIBaOIIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE
aHajaM3a yCJIOBHMS  3aJayd  3alMChIBAThb  KpPaTKOE  YCIIOBHE,
MOJICTABIIATh (U3UUECKUE BEIWYMHBI B (POPMYJIBI W TPOBOIUTH
pacuéTbl, HaXOIUTh CIPAaBOYHbIC JaHHbIE, HEOOXOAMMBIE IS
peumieHuss  3a1a4, OLCHUBATh  PEAIUCTHYHOCTh  IOJYYEHHOH

(bu3nuecKoil BEITUYUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(¢U3NYEeCKUX METOJOB, B OINHCAaHUM HCCIECAOBAHHUS BBIIEIATDH
MpoBepsieMoe  MpearnoyiokeHue  (TUIOTe3y),  pa3auyarb U
MHTEPIPETHUPOBATh MOIYYEHHBIH pE3yNbTaT, HaXOAUTh ONIMOKU B

XOJ¢€ OIlbITa, A€JaTh BBIBOJBI I10 €T'0 pE3yJjibTaTaM

1.9

IPOBOANTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUN WIH
¢usnyeckux  CBOMCTB  Tem:  (opMynupoBaTh  MpPOBEpSEMBbIC
NPEANONOKEHUS,, CcOOMpaTh YCTAaHOBKY W3  IPEIJIOKECHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBITNIOJHATH MPSMBIE U3MEPEHUS C HCIOJB30BAaHUEM AHAJIOTOBBIX U
1M(ppoBbIX NPUOOPOB, 3aMUCHIBATH [MOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHO} aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

NPOBOANTH HWCCIENOBAaHUE 3aBUCHMOCTH OTHOH  (u3mueckon
BEJIMYUHBI OT JIPYroil C HCIOJB30BAHUEM TNPSMBIX HW3MEPEHHUH,
y4acTBOBATh B IUIAHWPOBAHWU y4eOHOTO HMCCIICJOBAaHUS, COOMPATh
YCTaHOBKY H BBINIOJHITH WM3MEPEHHS, CIEAYysS MPEI0KSHHOMY
IUIaHy, (UKCHPOBATh PE3yJbTaThl MOJTYYEHHOH 3aBHCUMOCTH
(GU3NYECKUX BETMYMH B BUJE NPEIIOKEHHBIX TaOJIHII U TPaHKOB,

ACJIaTh BbIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (U3UYECKUX BEJIWYMH, CIELys
NPEMIOKEHHON  MHCTPYKLMM: IIPU  BBIIOJHEHUU HU3MEPEHUM
coOMpaTh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBIYUCIIATH 3HAYCHHE

HCKOMOM BEITUYHUHEI

1.13

coOyoaTh TpaBWia TEXHUKM O€30MacHOCTH Ipu  paboTe ¢

J1ab0opaTOPHBIM 000PYTI0BAHUEM

1.14

YKa3bIBaTb IPHUHIOUIILI JleﬁCTBI/ISI HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaTh MPHUHIHUIIBI HeﬁCTBHH HU3YUYCHHBIX
HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIBKO HX OITMCAaHU,

HUCIIOJIb3YyS  3HAHUA O CBOMCTBaX (1)I/I3I/I‘-ICCKI/IX SIBICHUH U




HGO6XOI{I/IMI)I€ (1)I/I3I/I‘~I€CKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOJUTL TpUMEphl (HaXOAWTh WH(GOPMALUIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHMUA  (PU3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Il  OoOecriedeHus Oe30MacHOCTH IpH
oOpamieHun ¢ npubopaMu U TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKpY KaloIIeH cpeie

1.16

OCYILECTBIISATh OTOOP UCTOUHUKOB MH(pOpMaLuu B ceTh MHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U IyTEM CPaBHEHUS Pa3IUYHBIX MCTOYHUKOB
BBIICJIATh MH(POPMALIUIO, KOTOpAs SIBISETCS NMPOTUBOPEUYMBOMN MM

MOXET OBITh HEJOCTOBEPHOM

1.17

HCIIOJIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHONOIYJIIPHYIO ~ JIUTEpaTypy  (DU3MYECKOro  CoAepKaHus,
CIpaBOYHbIE MaTepHualibl, pecypcbl ceTtu HHTepHeT, BianeTh
npuémamu KOHCIIEKTUPOBAHHUS TEKCTa, npeoOpa3oBaHus

vH(pOpMaIUU U3 OJJHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKWE THCbMEHHBIE H  yCTHBIC
cooOlIeHnss Ha OCHOBe 2 — 3 HCTOYHMKOB MH(pOpMaIH
(U3NIECKOTO CONIEPKAHUS, B TOM YHCIIE MyOJINYHO JeNlaTh KPaTKue
COOOLIEHUs O pe3ysbTaTaxX MPOEKTOB MM Y4eOHBIX MCCIIEIOBAHUM,
IIpU 3TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYEHHBIA ITOHATUHHBIN

arrapar Kypca (I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIJICHUC Hpe3eHTaHHeﬁ

1.19

NMPU  BBINIOJIHEHUH  y4e€OHBIX TPOEKTOB M HCCICIOBAHHM
pacnpenensaTb O0S3aHHOCTH B TpPyHmne B COOTBETCTBUU C
MOCTAaBJICHHBIMH 3aJadaMH, CJICIUTH 3a BBINIOJHEHHEM INIaHa
IENCTBUI, aIeKBaTHO OILEHMBAaTL COOCTBEHHBIM BKJIAL B
eI TEILHOCTh TPy, BBICTPAaUBATh KOMMYHUKATHUBHOE

B3aUMOJICICTBUE, YUNUTHIBAsE MHEHHUE OKPYKAIOLIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus




1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

PpasiiniuaTth ABJICHUSA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘ICCKOC SIBJICHHUC

1.3

pacrmo3HaBaTh MPOSBIEHUE M3YYEHHBIX (PU3UUECKUX SBICHUM B
OKpY’KaloIleM MHUpE, B TOM 4Hcie GU3NUeCKue SIBICHHUS B IPUPOJE,
P 3TOM MEPEBOAUTDH NMPAKTUUYECKYIO 3a7auy B yUEOHYIO, BBIICISATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUIN

1.4

OINUCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCTIONB3Ysl (PU3MYECKHE BEJIMYUHBI, IMPH ONHCAHUU MPaBUIBHO
TPakTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YyEeMBIX  BEJIHYHH,
0003HaUeHHUsI W E€OUHUIBI (U3NYECKUX BEJIMYMH, HaXOJUTh
(GopMysBl, CBS3BIBAIONINE JaHHYI (U3UYECKYI0 BEIMYMHY C
JIPYTMMU BETMYUHAMU, CTPOUTD IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(pI/I3I/I‘-IeCKI/IX BCINYHNH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/IBI/I‘ICCKI/IG SABJICHUS U ITPOLECCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIPU O9TOM OaBaTb CJIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa MW 3aIlIMChIiBaTb €0 MAaTEMAaTHYCCKOC

BBIpa)KCHUE

1.6

OOBSICHSTEH (PM3MUECKHE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluii TMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh IPHYNHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE W3
1 — 2 JorMyYecKux IIaroB ¢ MOMOIIBIO 1 — 2 M3y4EHHBIX CBOMCTBA

(bu3NUeCKUX SBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3a7aun B 2 — 3 NEHCTBUS, UCIIONb3Ys 3aKOHBI U
(dbopMyibl, cBs3bIBaloOlIME (U3MUECKHE BEJIMYUHBI: Ha OCHOBE
aHaJIM3a YCJIOBMS 3aJauM 3alUCBIBATh KPATKOE YCJIOBUE, BBISBIATH
HEJOCTAaTOK JaHHBIX JUIsl pEelIeHMs 3aJayd, BBIOMpATh 3aKOHBI U
¢bopmysbl, HeOOXOAUMBIE 7Sl €€ peleHHs], TPOBOAUTh PACUETHl U
CpaBHMBATh IIOJIy4YEHHOE 3HAau€HUE (QUINUYECKOW BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOIIU
(Gbu3MYecKUX METOJOB, MCHOJb3ysl ONHMCAHWE HCCIeI0BaHus,
BBIJIEJIATH IIPOBEPSAEMOE IIPEAIIOJIOKEHUE, OLICHUBATD IIPAaBUIILHOCTD

nopsAaKa MpOBEACHHA UCCICAOBAHUSA, ACTIATh BHIBO/bI

1.9

IIPOBOAWTL OIIBITBEI I1O Ha6J'IIOI[€HI/IIO (bl/ISI/I‘-IeCKI/IX SIBICHUN WJIHA




(¢u3nuecKkux  CBOWCTB  Te:  (DOPMYIHpPOBATH  TPOBEPSICMBIC
NPEINOIOKECHUs, COOUpaTh YCTAHOBKY U3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONIMCHIBATH X0 OMBITa U (POPMYITHPOBATH BBIBOBI

1.10

BBIIIOJHATE HOPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npuOOpoB U  JNaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yapTaThl M3MEpEeHUM C yuy€ToM 3aJaHHOM  aOCOIIOTHOM

IOTpCUIHOCTHU

MPOBOJUTH  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOW  (DU3HUYECKOM
BCIIMYUHBI OT I[pyFOI;'I C HCIIOJIB30BAHUEM HpHMBIX I/ISMepeHI/II\/’II
MJIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAHOBKY M BBIMIOJHATH
U3MEpeHus, Cleaysd MPEeATOXKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yIabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJIE TaOJIUIl U TPaPHUKOB,

ACJIaTh BbIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE M3MepeHHs]  (U3NUYECKUX  BEIUYHH:
IUIAaHUPOBAaTh ~ W3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBLHYIO
YCTaHOBKY, CJEAys IPEUIOKEHHON HWHCTPYKLUU, U BBIYUCIATH

3HA4YCHUEC BCINYHNHBI

1.13

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Mpu padbore ¢

1abopaTopHBIM 000PYyIOBAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JAEHCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OIMCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHUMH M HEOOXOIUMBbIE

¢dusnveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTEIIBHBIE
pUOOPBI MO CXEMaM U CXEMAaTUYHBIM PUCYHKaM, COCTABIISTh CXEMBI
JJIEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM M IapaJuIeIbHbIM
COCJMHEHUEM DJIEMEHTOB, pa3iuyas YCIOBHbIE OOO3HAYCHMS

OJICMCHTOB JJICKTPUYCCKUX I.[GHGI\/JI

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HHGPOPMALMIO O MPHUMEpax)
NPAaKTHYECKOTO  HUCIOJIB30BaHUS  (DU3MYECKUX  3HAHUM B
MOBCETHEBHON KHM3HM Il oOecrieueHus Oe30MacHOCTH  IpH
oOpamieHUM C TpuOOpaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 3I0pOBbS M COOJIOJCHHS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEH cpefie

1.17

OCYIIECTBIISATh TOMCK HH(pOpMAHMKH (HU3UIECKOTO COJCPKAHHS B




cetu IHTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUHN U IIyTEM CPAaBHEHHMS
JIONIOJTHUTEIbHBIX HMCTOYHHMKOB BBIACIATh MHPOPMALUIO, KOTOpas

SIBIISICTCS TPOTHBOPEYUBON MITM MOXKET OBITh HEZOCTOBEPHOM

1.18

WCIIOJIb30BaTh TIPU BHITIOJHEHUHM Y4YeOHBIX 3aJaHWii HAy4dHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEpIKaHUS, CIPaBOYHBIC
Marepuanbl, pecypcbl cetu HMHTepHeT; BiaaeTh HOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, IMpeoOpa3oBaHus HHPOpMAUH U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO

1.19

co3laBaTh COOCTBEHHBIC IHCHBMEHHBIE M  KpaTKHE YCTHBIC
cooOmieHusi, 0000mas HHPOpPMAIUIO U3 HECKOJIBKUX HCTOYHHUKOB
(GU3NYECKOTO COoAEpIKaHUs, B TOM YHCJIE MyOIMYHO MPEACTaBIATH
pe3ysbTaThl NPOEKTHOM WM HCCIENOBATEIbCKON IECSATEIBHOCTH,
IIpU 3TOM TPaMOTHO HCIIOIb30BAaTh M3YyYEHHBIH ITOHATUHHBIN

anmnapar Kypca QU3uKH, COIIPOBOXK/IATh BRICTYINIEHUE MPE3eHTaUuei

1.20

IIPpH BBITIOJIHCHUHA y‘I€6HI)IX IMPOCKTOB U HCCH@)IOB&HI/Iﬁ q)HSI/I‘IeCKI/IX
IpoHeCCOB pacCIpeacisiTh 00513aHHOCTHU B Tpynrie B COOTBETCTBUHA C
IIOCTAaBJICHHBIMU 3aaadyaMH, CJICIHUTb 3a BBIIIOJJHCHUEM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTUPOBATDH €ro, aJICKBAaTHO OLICHNBATDH
COOCTBEHHBINM BKJIaa B JACATCIBHOCTHL TI'PYHIIbI, BBbICTPAWBATH
KOMMYHHKATHUBHOC BBaHMOﬂeﬁCTBHC, IIPOABJIAAL T'OTOBHOCTb

paspeniath KOHMOIUKTHI

9 KJIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3imuaTthb ABJICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAHHOC (1)H3PI‘-ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NUECKUX SIBJICHUN B
OKpY’KalolleM MUpE, B TOM 4Hcie GU3NYECKUe ABICHUS B IPUPOE,
MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

OIIMCbIBATH H3YYCHHBLIC CBOMCTBA TEI H (1)I/ISI/I‘I€CKI/IG SIBJICHUS,




UCTONB3yd (pU3MUYECKUE BEIMYMHBI, MPH ONMHCAHUU TPABUIBHO
TPakTOBaTb  (U3MYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIMYUH,
00O3HaYeHH ¥ eIWHHUIBI (U3NYECKUX BEIMYUH, HAXOIHUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYI0 BEJIMYMHY C
JIPYTUMH BETMYUHAMH, CTPOUTH IPa(UKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYNH

1.5

XapaKTCPpHU30BaTb CBOMCTBA TCII, (bI/ISI/I‘{CCKI/Ie SIBJICHUS WU IIPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIPU O3TOM HOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW 3aIucChiBaThb €ro MarTeéMaTHYCCKOC

BBIPAKEHUE

1.6

OGT:SICHSITL (bI/IBI/I‘-IeCKI/Ie IPpONLECCChI U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBIABJIAThE NPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD O6'b$ICHeHI/IC u3
2 — 3 JIOrMYEeCKUX IIaroB ¢ MOMOIIbIO 2 — 3 M3yYEHHBIX CBOMCTBa

(bu3NYeCKUX SBICHUH, PU3NUECKUX 3aKOHA HIIU 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIE 3a7aud (OmHMparoIuecs Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCHOJb3yS 3aKOHbI M (OPMYJIbL, CBS3bIBAIOIINE
¢u3nyeckue BENUMYMHBI: HAa OCHOBE aHAlIW3a YCJIOBUS 3a/laud
3alMChIBaTh KPaTKOE YCIOBUE, BBIABIATH HEJOCTAIOLIUE WU
M30BITOYHBIE JTaHHbIE, BEIOUPATh 3aKOHBI ¥ (HOPMYJIbI, HEOOXOMMBbIE
JUIS pEIICHUs, IPOBOAUTh Pacu€Thl U OLIEHUBATh PEATUCTUYHOCTH

TMOJIYUYCHHOT O 3HAaUCHUA (bI/I3I/I‘leCKOI71 BCIIMYHHBI

1.8

paciio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOKHO PpCIIMTL IIpK ITOMOIIA
(1)I/I3I/I‘~ICCKI/IX MCTOAOB, UCIIOJIB3YA OIMMCAHUEC NUCCICAO0OBAHUS, BEIACTIATD
IIPOBEPACMOC TIPCAIIOIOKCHNUEC, OLICHUBATL IIPABUJIBHOCTL IIOPAJIKA
IMPOBCACHHA MCCIICAOBAHHA, [OCJIAaTb BbBIBOAbLI, HWHTCPIPETUPOBATH

PE3yJIbTaThL Ha6J'IIO,I[eHI/II71 U OIIBITOB

1.9

MPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SIBICHUN WU
(U3NIECKUX CBOWCTB TEII: CAMOCTOSITEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HAabOpa 000pYyI0BaHMSI, OMUCHIBATH X0 OMBITa U €r0

pe3yabTaThl, GOPMYITUPOBATH BBIBOIBI

1.10

MPOBOJUTH TPU HEOOXOIUMOCTH CEpUI0 NPSAMBIX H3MEPEHUH,
OIIpeeTsisl cpeHee 3HAuYeHHe HM3MepseMol BenuuuHbl (pokycHoe
paccrosiHie coOHparoIield JIMH3bI), 000CHOBBIBAaTh BBHIOOpP criocoda

U3MEPEeHUS (M3MEPUTEITHHOTO MpUOopa)




1.11

MIPOBOAUTH HCCIIEJOBAHUE 3aBHUCUMOCTEN (DU3MUECKUX BEIUYUH C
HCIOJIb30BAHUEM MPSMBIX U3MEPEHMIA: IIIAaHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIFHO COOMpPaTh yCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIyYEHHOM 3aBHCHMOCTH (PM3UUECKUX BEIMYUH B BUJE TAOIUIU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHMA

1.12

MPOBOANTh  KOCBEHHBIC HW3MEpPEHHUS  (PU3UYECKUX  BEIHYUH:
IUIAHUPOBATh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBINOJHATh HM3MEPEHUS, CIEAysS NPEIIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYEHUE BEJIMYMHBI U AHAJIU3UPOBATH
MOJyYEHHBIE pe3yJIbTaThl € YYETOM 33JaHHOW IOTPEIIHOCTH

U3MEpPEHUI

1.13

coOmolaTh TpaBWJIa TEXHUKA O€30mMacHOCTH TIpH  pabore ¢

1a00paTOpPHBIM 000py10BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YyUYEHHBIX (DM3MUECKUX MOJEIECH:
MaTepuajbHas TOYKAa, aOCOJNIOTHO TBEPAOE TEJIO, TOUYCUYHBIN
WCTOYHUK CBETA, JIy4, TOHKAs JIMH3Q, TUIAHETapHAsh MOJIENbh aTOMa,

HYKJIOHHas MOACJIb aTOMHOTI'O Apa

1.15

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS HM3YYCHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa UX OIMCAHMSA, UCIOJIb3Ys
3HaHUS O CBOWCTBaX (M3MYECKUX SBICHUA H HEOOXOIMMBIE

(I)I/ISI/I‘-IGCKI/Ie 3aKOHOMCEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKHM HM3YyYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTENBHBIX  TPUOOPOB  H
TEXHOJIOTHUECKUX MPOLECCOB MPHU PEIICHUHN Yy4eOHO-NPaKTHUECKUX
3aa4, OINTHYECKHE CXEMBbI JUIsI TIOCTPOCHHUS W300pakeHHH B

INIOCKOM 3€pPKaJi€ U 006Hpa10me171 JIMH3C

1.17

MPUBOAUTL TPUMEPHl (HAXOAUTh WHPOPMAIHMIO O TIPUMEpPAX)
MPAaKTUYICCKOT' O HUCITIOJIB30BaHUA (bl/ISI/I‘IeCKI/IX 3HAHUUI B
MOBCETHEBHOW KW3HM JUJIsi oOecrieueHuss Oe30MacHOCTH TP
oOpameHuu ¢ TpubopaMu W TEXHUYECKUMH YCTPOWUCTBaMH,
COXpaHEHHs 3I0pPOBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.18

OCYILECTBIISATh MOUCK HMH(OpMAIMK (U3UUECKOTO COACpKAHUS B
cetu HTEpHET, caMOCTOATENbHO (HOPMYIHPYsI MOMCKOBBIN 3ampoc,

HaxoauTb nyTH OIpEACIICHUA  OOCTOBCPHOCTH HOJ'Iy‘-IGHHOfI




vH(pOpMaIllMM HA OCHOBE MMEIOIIUXCS 3HAHUU U JOTOJHUTEIIbHBIX

HCTOYHHUKOB

1.19

UCIOJb30BaTh IPHU BBHIIOJIHEHUU YYEOHBIX 3aJaHUN Hay4dHO-
MOMYJIIPHYIO JIUTEpaTypy (PHU3HMUECKOTo COJACpXKaHUsS, CIIPABOYHBIC
MaTepualibl, pecypcsl ceT VHTepHeT; BiIaaeTh HpuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, TNpeoOpa3oBaHus HHOpMaIu U3

OJTHO 3HAKOBOM CHUCTEMBI B JPYTYIO

1.20

co3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OoCcHOBEe WH(pOpPMAIMKM M3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO
coJiepKaHusl, MyOJIMYHO MPEJICTABISITh PE3yIbTaThl MPOEKTHON HUITN
UCCIIEIOBATENIbCKOM  NI€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
KCMOJIb30BaTh M3YYEHHBIM TOHATUMHBIM ammapaT HW3y4aeMoro
pa3znena (U3MKUA U COMPOBOXKJIATH BBICTYIJICHHE TNPE3CHTALUCH C

y4€TOM 0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIPpH BBITIOJIHCHUHA y‘I€6HI)IX IMPOCKTOB U HCCH@)IOB&HI/Iﬁ q)HSI/I‘IeCKI/IX
IpoHeCCOB pacCIpeacisiTh 00513aHHOCTHU B Tpynrie B COOTBETCTBUHA C
IIOCTAaBJICHHBIMU 3aaadyaMH, CJICIHUTb 3a BBIIIOJJHCHUEM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTUPOBATDH €ro, aJICKBAaTHO OLICHNBATDH
COOCTBEHHBINM BKJIaa B JACATCIBHOCTHL TI'PYHIIbI, BBbICTPAWBATH
KOMMYHHKATHUBHOC BBaHMOﬂeﬁCTBHC, IIPOABJIAAL T'OTOBHOCTb

paspeniath KOHMOIUKTHI




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KJIACC

Kon
pa3nesa

Kon
3JIEMEHTA

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

®usznka — Hayka O npupoze. SIBieHUs NpUPOIBI.
@usnyeckue ABICHUS: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckue BeNWYMHBL. V3MepeHne (U3NYECKUX
BenuunH. ®usnyeckue npubopsl.  [lorpemHocTs

u3MepeHuil. MexxayHapoHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAY4HBI METO MO3HAHMA: HAOIIOACHUE,
IIOCTaHOBKA HAy4YHOT'O BOIPOCA, BBIABHKCHUE TUIIOTES,
OKCIEPUMEHT 110 TPOBEPKE THIOTE3, OOBSICHEHUE

HAOJIFOJAeMOT0 SBJICHUSA

1.4

Onucanne GpU3NIECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeH

1.5

[IpakTuueckue padbOTHI:

#i#Parf##113MepeHne paccTOsIHUM.
#iHPar#t#l3mepernne 00bEMa KHUIKOCTH U TBEPHOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJbIX TeJl.
###Par###I3Mepenue  TemrepaTypbl OpU  TOMOIIU

JKUJKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNUN BEILIECTBA

2.1

##Par####CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI,
X pasMmepsl. ONBITHI, OKa3bIBAIOIINE JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

###HPar#H /| pmokeane  yactuil  BemjectBa. CBS3b
CKOPOCTH JIBIDKCHHS 4YacTHIl C TEMIICpaTypOH.

BpoyHnoBckoe nBuxenue, tudpysus

23

BiauMonelicTBue 4acTHIl BEILIECTRA: MPUTAKCHUC U

OTTaJIKUBaHHUEC




#H##Par### Arperataoie COCTOSIHHSI BEIIIECTBA:

CTpOCHHE ra3os, KUAKOCTEH u TBEPABIX
2.4 (kpucTayinyeckux)  Ted.  B3auMocBsI3b  MEXIy
CBOIICTBaMHM  BEUIECTB B  Pa3HbIX  arperaTrHbIxX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTuyeckue paboOTHI:
###Par###O1eHKa TuaMeTpa aToMa METOJIOM PSIOB (C
uCToiib30BaHueM ororpaduii).
2.6 #HHPar###ONBITEL 110 HAONIOAEHUIO  TEIUIOBOTO

pacIIMpEeHHUs] Ta30B.
HHHPar###O0nBITEI IO OOHAPYKCHHUIO JEUCTBUS CHII

MOJICKYJISIPHOT'O MPUTAKCHUA

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 MexaHn4ecKoe JIBIDKCHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBIIKCHHE
#i#HtPar#H##Cropocts.  CpenHsisi  CKOpOCTb — IIpH
32 HEpPaBHOMEPHOM JIB)KEHHH. Pacuér myTu v BpeMeHH
JIBYDKCHUS
SBnenue uHepuuu. 3akoH MHepuUuU. B3aumoneiicTeue
33 TeJI KaK MPUYMHA U3MEHEHUSI CKOPOCTH JABUKECHUS TEJl.
Macca kak Mepa HUHEPTHOCTHU Teja
14 ###HPar#HH# InorHocTh BemecTBa. CBA3b INIOTHOCTH C
. KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOAEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. U3mepenue cumbl ¢
' MOMOILBIO TMHAMOMETpPA
37 #HHPar##H#SIBneHrne TATOTeHUSA M cuia Tsokectd. Cua
' TSKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocts
38 Cuna Tpenusi. TpeHUE CKOMBXKEHHUS U TPEHHUE IOKOS.
' TpeHue B npuUpoJIe U TEXHUKE
3.9 #H##Par###(CnoxxeHue CWil, HalpaBJICHHBIX IO OJHOH
. npsiMoid. PaBHo el CTBYI01IIAst CUIT
310 [IpakTudeckue pabOTHI:

OnpejieieHne CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS




(mapuka B OJKHIKOCTH, MOJIETH  DIIEKTPUUECKOTO
aBToMoOmWIs W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXKCHHsS Opycka WIM [Iapuka TI0
HaKJIIOHHOM 1IockocTH. OrnpenesneHne IUIOTHOCTH
TBEpaoro  Tena.  ONOBITBL,  JEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTsbKeHus (IedopManuu) Npy>KUHbI OT
MPWIOKEHHON Ccuibl. OMBITHI, JIEMOHCTPUPYIOITUE
3aBUCHMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tella U

XapaKTepa CONPUKACAIOIMIMXCS TIOBEPXHOCTEN

3.11

Du3n4ecKue ABJICHUS B IPUPOJE: IIPUMEPHI ABUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMHU B )KUBOW M HEKUBOU IIPUPOJIE,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHudeckue yCTporuCcTBa: JUHAMOMETP, MOAIUITHUKH

JTABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 T'A30B

HaBnenue tBEpmoro Tema. CrocoObl YMEHBIICHHUS W

+ YBEJTUYCHUS TABICHUS
42 JaBneHue raza. 3aBUCUMOCTb JaBJICHHMsS Trasza OT
' 00BEMa, TeMIiepaTypbl
43 [lepenada naBiaeHus: TBEPABIMU TEIIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCcKre MallIMHbI
3aBUCHUMOCTh JABJICHUS JKUAKOCTU OT TIyOUHBI
4.4 I'mapocraTtuyeckuii  mapamokc. Coobmarommmuecs
cocyabl. 'mapaBnudeckie MexaHHU3MbI
AtMochepa 3emuin u  aTMocepHOEe J1aBICHHE.
[IpuuuHBI CyImIECTBOBaHUS BO3AYNIHOW O0OJOYKH
4.5 3emiu. OnbiT Toppuuenmnu. 3aBUCUMOCTb
atMoc(epHOro naBlIEHUS OT BBICOTHI HAJ YpPOBHEM
Mopsi
16 N3mepenne armochepHoro nasieHus. [Ipubopsr st
. U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE KUAKOCTH M rasa Ha IOIPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromasi (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 IlmaBanue ten. Bo3gyxoriaBanue
4.9 ITpakTHueckue paboThI:




Wccnegopanne 3aBHCHMOCTH Beca Tella B BOAE OT
o0béMa TOrpyXEHHOW B JKUIKOCTh YaCTH Tela.
OmnpeneneHye BBITAJIKUBAIOLIEH CUIIbI, JEHCTBYOIEH
Ha Telo, MOrpyxEéHHoe B JKuAKocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEIO B JKHUAKOCTH, OT Macchl Tena. OMNBITHL,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH  BBITAJKHBAIOUIEH
CHWJIBI, IEHCTBYIOIIEH Ha TeJIO B KUJIKOCTH, OT 00bEMa
MOTPYKEHHOM B JKMJIKOCTh YAaCTH T€JIA U OT TUIOTHOCTH
)kunkoctu.  KOHCTpyupoBaHwe — apeomeTpa WM
KOHCTPYHPOBAHUE  JIOJAKM W  OIpeaesreHue  eé

rpy30H01bEMHOCTH

dusnyeckue SABJIICHUS B mpupoac: BJIMSIHUC

4.10 atMoc(epHOr0 JaBIIGHHWS HA JKMBOW OPraHU3M,
TJIaBaHUE PhIO
TexHu4eckue yCTpOWCTBA: COOOIIAIOIIUECS COCY/IBI,
411 YCTPOMCTBO BOJONPOBOAA, TUAPABIMYECKUM IIpecc,

MaHOMETp, 0apoMeTp, BEICOTOMED, OPIITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT U

5.1 Mexanunueckas paboTa
5.2 Mexannueckas MOIIHOCTE
53 [IpocThle MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAS
' IJI0CKOCTh. [IpaBuio paBHOBeCHS ppluara
54 [IpumeneHne npaBuIa paBHOBECHs pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. KoadduumeHnt
5.5 IIOJIE3HOTO JIEUCTBUSA MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPruu TeNa, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
- [Tonnas mexaHuyeckasi SHEprus. 3aKOH U3MEHEHUS U
' COXPAHEHUS MEXAHUYECKOU SHEPTUU
[IpakTuyeckue paboOTHI:
5.9

###Par###Onpeneneaue pabOThl CHUIIBI TPEHHUS TPH

pPAaBHOMEPHOM JIBMIKEHHMHM TeJId [0 TOPU30HTAIBHOM




NOBEepXHOCTU. lccnenoBanue ycinoBHiI paBHOBECHS
peruara. Msamepenue KIIJ[ HakJIOHHOM TMJIOCKOCTH.

N3yueHue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusndeckre SBJICHUS B npupoac: pblHaru B TCJIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HETIOJIBWKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTb, TPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJleP:KAHUS
pasjiena 3JieMeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
61 TEOpUU CTpPOEHUs BewiecTBa. Macca U pa3Mepsl
' MoJieKyd. OmbITel, IMOATBEPKAAOIINE OCHOBHbIE
MIOJIO’KEHHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mogenun  TBEPAOrO, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosHu# BemecTBa. Kpucrammmueckue u amopdHbie
Tena
OOBsicHEHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE TMOJIOKEHUH MOJEKYJIIPHOKUHETUYECKOM
6
TEOpUn
6.4 CMauuBaHue U KalWISIPHbIE SIBICHUS
6.5 TennoBoe pacHIMPEHUE U CKATHE
66 Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTHIO
' TEIUIOBOTO JABMKEHUS YaCTHULL
BryTpeHnHss SHEPTHs. Crioco0sl W3MEHEHUS
6.7 BHYTPEHHEH DHEPrUM: TEIUIONEpeadya U COBEPIICHUE
paboThI
63 Buner TEIUIONEPEIadn: TEIUIONIPOBOJIHOCTb,
. KOHBEKIIMSI, N3ITy4YEHUE




KomnaectBo TCIIJIOTHI. VaenpHas  TEINIOEMKOCTH

6.9
BelIeCTBa
6.10 TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
. TEIUIOBOTO OanaHca
611 [InaBneHue ¥  OTBepAEBaHHE  KPUCTATUIMUECKHUX
' BEILIECTB. Y IeibHAas TEIUIOTA TJIaBICHUS
[TapooOpa3zoBanne u  KoHaeHcarusi. cmapeHnwue.
610 Kunenme. VYaenbHas Termiora mapooOpa3oBaHUs.
. 3aBHUCUMOCTD TEeMITepaTypbl KUTICHUS oT
aTMoc(epHOro aBIeHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus ToIIuBa. Y IeJbHasi TENJI0Ta CrOPaHUs
[Tpunnuner  pabotel  TerioBblx aurareneid  KITJI
6.15 TEIJIOBOTO JIBUraress. TernyoBble JBUraTENH U 3allUuTa
OKpPY’KaIOIIEeH Cpe/ibl
6.16 3aKOH COXpaHEHHUs M TPEBPALLICHUS DJHEPruu B
' TEIJIOBBIX ITpolieccax
[TpakTuueckue paboThI:
HHHPar###OnbpITEl 0 OOHApY)KEHUIO JEHCTBUSA CHUII
MOJIEKYJISIPHOTO TIPUTSIKEHUSI.
##HPar#H##0nbITHl 10  BBIPAILIMBAHUIO  KPUCTAIIOB
MOBAPEHHOM COMNMM WM caxapa.
#HH#HHPar#H##ONBITEL 10 HAOMIONEHUIO  TEIUIOBOTO
paclIMpEeHUs Ta30B, JKUAKOCTENW U TBEPABIX TEI.
617 ###Par###OnpeneneHue naBieHus BO3yXa B OAJIJIOHE

HINPHLIA.
H##H#Par#H##ONBITHI, €MOHCTPUPYIOLIUE 3aBUCUMOCTH
JIABJICHUS] BO3IyXa OT €ro 00béMa M HAarpeBaHUS WIH
OXJIaXICHUSI.

#H##Par### [poBepka TUTIOTE3BI JIMHEHOMN
3aBHUCUMOCTM  JUIMHBI ~ CTOJOMKa  JKUIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TeMIIepaTyphbl.

##HtPar#H#Habnonenne  U3MEHEHUs]  BHYTpPEHHEH




SHEPrUM Tella B Pe3yJbTaTe TEIUIONepeaadyu U padoThI
BHEIIHUX CHUJI.

###Par###lccienoBanue SBICHUS TEIJIOOOMEHA TP
CMEILMBAaHUU XOJOAHOU U TOPSYEH BOJIBI.
#H##Par###OnpeneneHue KOJIMYECTBa TEIJIOTHI,
MOJIYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

#H##Par###Onpenenenne  ylenbHOH  TEMIOEMKOCTH
BCIIECTBA.

#H##Par###ccnenoBanne mpoliecca UCIapeHus.
#H##HPar###0OnpeneieHue OTHOCUTEIIBHOM BIIAXKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yACIbHOU TETIOTHI

IJIaBJICHUA JIbJA.

6.18

®usnyeckue SBIEHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSDKEHWE W KalWUIApHBIE SIBIEHUS B IPUPOJIE,
KpUCTalibl B mpupone, usnydenue  ComHia,
3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl; 00pazoBaHMe

pOCBI, TYMaHa, UHEs, CHETa.

6.19

TexHuueckue YyCTpOMCTBA: KalWUISAPbL, MPUMEPHI
MCIIOJIb30BaHUs KPUCTAIIJIOB, )KUAKOCTHBIN TEPMOMETP,
JaTYUK TEeMIepaTyphl, TEPMOC, CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBasi TypOHHA,

JABUT'ATCJIb BHYTPCHHET O CrOpaHus.

DJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3auMopeiictBue 3apspkeHHbIX Tell. 3akoH Kyrnona

7.2 (3aBUCHMOCTh CHJIBI B3aMMOJCHUCTBUS 3apsSHKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKAY TEIaMU)
DneKTpuyeckoe oJe. HanpsxéHHocThb

7.3 anekTpudyeckoro mnoisd. IlpuHnun — cymepnosunuun
AIIEKTPUYECKHUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocurenu »snexTpuueckux 3apsiioB. DJIEMEHTapHBIN




anekTpudeckuit 3apsan. Crpoenue atoma. [IpoBogHuku

H JUSJICKTPHUKHU

7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO0 3apsiaa
76 ONEeKTpUYECKU  TOK. YCJIOBUSL  CYyLIECTBOBAHUSA
' ANEKTPUUECKOTO TOKA. VICTOUHHUKHN MOCTOSIHHOTO TOKa
HetictBus 3IEKTPUYECKOTO TOKa (TemoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJIKOCTSX M ra3ax
. Onektpuueckass nenb. Cuia ToKa. ODJIEKTPUUECKOE
' HaIpsKEHUE
79 ComnpoTuBieHue MIPOBOJIHUKA. VY nensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 1S ydyacTKa Lenu
111 [locnenoBarenbHOE W TapalieTbHOE COCIUHEHHE
' IIPOBOJIHUKOB
PaGota m MOLIHOCTH S3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyinst — Jlenna
13 DNEKTpUYECKHEe IENU U MOTPEOUTENH IICKTPHUECKOM
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
ITocTrossHHBIE MarHUThl. B3auMOIeliCTBHUE MMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe none. MarHutHoe mosie 3eMJIM U €ro
. 3HA4YCHHE JIJIs1 ’KU3HU Ha 3emMJie
716 OneiT Opcrena. MarHuTHOE TOJIE BJIEKTPUUYECKOTO
' ToKa. [I[puMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JleficTBMe MAarHUTHOIO IOJISI HA MPOBOJAHUK C TOKOM.
717 DJNIEKTPOABUTATEIb MIOCTOSIHHOTO TOKA.
' Hcnonb3oBaHue 3JIEKTPOIBUTATEIEH B TEXHHUYECKHX
YCTPOWCTBAX M HAa TPAHCIIOPTE
Oneiter  ®apanesd. SIBneHue  3IEKTPOMArHUTHOM
7.18
nHaykunu. [pasuno Jlenna
7.19 DJIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs




ANIEKTPUYECKON  DHEPruu.  DJIEKTPOCTAHIIMM  HA

BO300HOBJISIEMBIX UICTOYHHKAX OHEPIrun

7.20

[TpakTuyeckue paboOTHI:

OmnpITel 1O HAOMIONEHWIO  DJICKTPU3AIUU  Tel
WHIYKIWEW U TPU CONPUKOCHOBEHUH.

HccnenoBanue OEHCTBUSA 3JIEKTPUUYECKOrO TOJSA HA
MPOBOJIHUKH U TUDJIEKTPUKH.

COopka u mpoBepka pabOTHl JJICKTPUUECKOW IIETH
MIOCTOSIHHOTO TOKA.

W3mepenue v peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, HWIYIIETO
yepe3 pe3nucTop, OT CONPOTUBIIEHUS peE3UcTopa |
HaIPSKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTh
AIIEKTPUYECKOTO COIMPOTHUBJICHUS TPOBOJHUKA OT €Tr0
JUTMHBI, TIJI0IIAY OIEPEYHOr0 CEYEHHS M MaTepHaa.
[IpoBepka mpaBuUja CIOKEHUS HANPSHKEHUM NpU
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[IpoBepka npaBuiia jsi CUIbI TOKA MPU MapaiIeIbHOM
COoeMHEHUN pe3uctopoB. OmnpeneneHue pabOThI
ANEKTPUYECKOTO TOKa, HIYIIEr0 4Yepe3 Pe3UucTop.
Ormpeznenenre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YePe3 JIAMIIOUKY, OT
HanpsokeHus: Ha Heil. Onpenenenue KII/I narpeBatesns.
HccnenoBanue MardHuTHOTO B3aUMOJICVCTBHUS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO TOJIA
MOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIUHEHUU U
paznenenuu. MccnenoBanue 1elCTBUS 3JIEKTPUUECKOTO
TOKa Ha MarHUTHYO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI
B3aUMOJICCTBUS KaTYIIIKA C TOKOM U MarHUTa OT CHJIBI

TOKa W HaIIPpaBJCHHA TOKA4 B KATYIIKE. I/ISY‘ICHHC




JICUCTBUS MAarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM.
KoHcTpynpoBanue u W3y4YeHUe paboThI
SIIEKTPOJABUTATENS. H3mepenne KIIg
ANEKTPOJIBUTAaTE€IbHON  yCTaHOBKU.  OMNbITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMATHUTHOMN
WHIYKIMU: HCCIICIOBAHUE W3MEHEHUN 3HA4YCHUs U

HalpaBJICHUS HHAYKIIHOHHOT'O TOKa

®dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUYECKHE

SABJICHHUSA B aTMOC(l)Cpe, OJICKTPHUYECTBO  KHBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMiH, Apei( MOII0COoB,
pOJb MarHUTHOIO TMOJIA JJs JKU3HU Ha 3emile,
MOJIIPHOE CUSTHUE
TexHuueckue yCTpOMCTBA: IEKTPOCKOI, aMIIepMeETp,
BOJIbTMETP, PEOCTAT, CUETUHK IEKTPUUECKOM dHEpruHy,
799 AIIEKTPOOCBETUTENbHbIE TPUOOPHI, HarpeBaTeIbHbIE

. 3JIEKTPOTPUOOPHI (mpumepsl), AJICKTPUICCKUE
MPEIOXPAHUTENH, IJIEKTPOMATHUT, SJIEKTPOJIBUTATEIH
MIOCTOSIHHOTO TOKA, FTEHEPATOP MOCTOSHHOTO TOKa

9 KIIACC
Kon Kon
IIpoBepsieMble 371€MEHTHI COAEPKAHUS
pazznena AJIEMEHTA
MEXAHWYECKUE ABJIEHUA
81 Mexanuyeckoe JBHKEHHME. MaTepualibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENHLHOCTh MEXAHUYECKOTO JBHKEHHUS
g 8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE

###Par###HepaBHOMepHOE MPSIMOJIMHEITHOE

8.4 nBuxkeHne. CpeiHssi 1 MTHOBEHHAs! CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBIKEHHUU

o5 YckopeHue.  PaBHOYCKOpPEHHOE — NPSIMOJIMHENHOE

' JBUKECHHE




8.6 #H#HPar###CBoboHOoe maneHue. OnbITel [ anunes
HiHtPar#H##PaBHOMEpHOE ABM)KEHHE IO OKPY’KHOCTH.
8.7 [Tepuon u vacrora obpamieHus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMUTenbHOE yCKOPEHHUE
8.8 [Tepseiit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HproToHa
8.11 H#A#Parf##] [puHIun cyneprno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
¢ 13 #H##Par###(Cuna TpeHUs: cuila TPEHHS CKOJIbXEHUS,
. CUJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUS
S 14 #i#ParfH##Cila  TSDKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUs. Y CKOPEHUE CBOOOAHOTO NMaJeHUs
8 15 IBuxenne mmaHer Bokpyr Comnma.  [lepBas
. KOCMHUYECKasi CKopocTb. HeBecoOMOCTh 1 neperpys3ku
. PaBHOBecue MaTepualbHOW  TOYKH. AOCOIIOTHO
.16 TBEPIOE TEIIO
. HiHtPar#HH#PaBHoBecHe TBEPIOTO TeJa € 3aKPEIIEHHON
517 ocblo BpateHus. MomeHT cuibl. LleHTp Tsxectn
8.18 HNmnynse Tena. U3menenne ummnynbsca. UMmynibc cuiibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #HHPar#t##PeakTHBHOE IBM)KEHHUE
8.21 Mexanunueckas paboTa U MOILIHOCTb
Pabora cun TsxkecTH, ympyroctd, TpeHus. CBs3b
.22 SHEpPruu u paboTbl
5 [lorenuuaneHast »Heprus Tena, MOAHIATOTO Haj
5.23 HOBEPXHOCTBIO 3eMJIU
8.24 [loTeHunanpHas 3HEPIUs CKATON MPYKUHBI
29 ###Par###Kunernueckass  sHeprua. Teopema o
22 KHHETUYECKOU DHEPTUU
8.26 HiHtPar#H##3aKkoH coxpaHEeHUS! MEXaHUYECKOW SHEPTUU
[IpakTryeckue paboOTHI:
8.27

Omnpenenenue cpenHeil CKOPOCTU CKOJIBXKEHHs Opycka




WIN JBW)KCHUS IIapUKa MO HAKIOHHOM IUIOCKOCTH.
Omnpenenenue yCKOpeHHUs Tea NPy PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOU IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM  JIBIDKCHMHM 03  HadaJbHOH
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIH TIPU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HavyalbHOM CKOPOCTH MYTH OTHOCSATCS
KaKk pAd HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJMTHAKOBBI.

UccnenoBanue 3aBHCUMOCTH CHUTBI TpPEeHHUS
CKOJIbKEHUSI OT CHJIBI HOPMAJIbHOTO JIaBIICHUS.
Onpenenenne KOIPPUIUEHTA TPEHUS CKOJIBKEHUS.
Omnpenenenue KECTKOCTH MpPYKUHBL. OrmpeaeneHue
paboThl CHIIBI TPEHHS TPH PABHOMEPHOM JBM)KCHUH
TeJa 1Mo FOPU30HTANBHOM moBepXxHOCTH. Onpesenenue
paboTel CHJIBI YOPYIOCTM IpU MOABEME TIpy3a C
UCIIOJIb30BAHUEM  HEMOJBMKHOTO W MOJBHYKHOTO

0JIOKOB

dusndeckue ABJICHHUS B mpupoac: MpUINBLI U OTJIIUBEI,

8.28 JnBkeHue 1iaHeT COJTHEYHOW CHUCTEMbI, PEAaKTUBHOE
JOBUKCHUC )KUBBIX OpFaHI/I3MOB
%20 TexHuueckue yCTpOMCTBA: CHUAOMETP, JaTUYUKU

MIOJIOYKEHUS, PACCTOSIHUS M YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBAYKEHUE. OcHoBHbIE
9.1 XapaKTEPUCTUKA  KOJeOaHM: TEPHOJ, YacToTa,
aMILTUTY1a
MarematudyeckKuiiT M NPYKUHHBIA ~ MAasTHHUKHU.
9.2 [IpeBpamienne  SHepruM  NpU  KoJieOaTEILHOM
JBUKEHUU
93 3aryxatomue kosneOaHus. BeiHykaeHHbIe KoJeOaHUs.
' Pe3onanc
04 Mexanndeckre BOJHBI. (CBOHCTBA MEXaHUYECKHX

BOJIH. HpO,Z[OJIBHBIC U TIONCPCYHLIC BOJIHBI. I[J'II/IHa




BOJHBI U CKOpPOCTb €€  paclpOCTPaHEHHUs.
MexaHnueckue BOJIHbI B TBEPJIOM Telle, CEHCMHUUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WnudpasByk u yapTpazByK

9.7

[IpakTuyeckue paboOTHI:

Ompenenenne 4acToThl W Tepuoja  KoyieOaHUiA
MaTEMaTHYECKOTO MasiTHUKA.

Ompenenenne 4YacTOThl W TepUoja  KoJeOaHU
IPYKUHHOI'O MasiTHUKA

UccnenoBanue 3aBUCHMOCTH Tepuoja KojeOaHui
NOJBELIEHHOIO K HWUTH TIpy3a OT [UIMHBI HUTH.
WccnenoBanue 3aBUCHMOCTH Tepuoja KojeOaHui
IPYKMHHOIO MasTHUKAa OT Macchl Ipysa. lIpoBepka
HE3aBHUCHUMOCTH  Iepuofa  KosnebaHuil  rpysa,
MIOJIBELIEHHOT'O K HUTH, OT MacChl Ipy3a U KECTKOCTH
NpyXuHbl. M3MepeHune yckopeHus CBOOOJHOTO

magacHUuA

9.8

Du3nYeCcKUe SBICHUS B MPUPOJE: BOCIIPUITHE 3BYKOB
JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI,

HyHaMHu, 5X0

9.9

Texunueckne YCTpOﬁCTBaZ 3XO0JI0OT, HCIIOJB30BaHUC

yJIbTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DIEKTPOMArHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoMCTBa 2JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHasi mpupojaa cera. CKOpOCTh CBeETa.
. BousiHOBBIE CBOMCTBA CBETA
[IpakTuueckue pabOTHI:
10.4 N3yyeHnue CBONCTB 3JIEKTPOMarHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TesehoHa
Ousnyeckue SBICHHUS B MpHUpPOjE: OHUOIOTHYECKOE
10.5

JeiicTBUE  BHUIMMOTO,  YJIbTPapHUOJETOBOIO  H

PEHTICHOBCKOI'O I/ISJ'IyLIeHI/Iﬁ




10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' 3JICKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlydeBast monensb cBera. IcTOuHMKHY cBETa
11.2 [IpsimonrHeHOE pacipoCTpaHEHHUE CBETA
13 Otpaxxenne cBeta. [lmockoe 3epkano. 3akoH
. OTpaKCHHSI CBETa
114 [Ipenomnenue cBera. 3aKOH TMPEIOMIICHUS CBeTa.
' [TonHOE BHYTpEHHEE OTpa)KEHUE CBETA
11.5 Jlunza. Xop stydeit B InH3E
116 OnTudeckasi cuctema ¢oroanmnapara, MAKPOCKOMA U
' TeJIeCKOona
117 I'maz kak onTtuyeckas cucrema. bIH30pyKOCTh U
' JATbHO30PKOCTh
Paznoxxenne Oemoro cBera B chekTp. OMBITHI
11.8 Hprorona.  CnokeHwe  CHEKTpajdbHBIX  IIBETOB.
Hucnepcus ceera
11 [IpakTuueckue pabOTHI:
###Par###lcciienoBanue 3aBUCUMOCTH yria
OTpaXKeHUsI CBETOBOTO JTyya OT yrJja MaJaeHusl.
#HHPar###113yueHne XapaKTepUCTHK HW300paKeHHS
npeaMeTa B IIIOCKOM 3epKalie.
###Par#t##lIcciienoBanue 3aBUCUMOCTH yria
NpEeNOMIICHUSI CBETOBOTO Jy4da OT yrjla TMaJeHus Ha
19 TPAHUIIE «BO3IYX — CTEKIIO».
’ ##HtPar#Ht#lonyyenne u300pakeHU C TOMOIIBIO
coOMparoIIe TUH3HI.
#H#HtPar###Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONITHYECKOUN CHUITBI COOMPAFOIICH JTHH3BI.
HH#HPar###OnbBITEI IO PA3JI0KEHUIO OEJIOro CBETa B
CIIEKTP.
#H##HPar###OnbITHl 110 BOCIIPUATHIO 1IBETA MPEAMETOB
IPU WX HAOTIOJICHUN Yepe3 IBETOBBIC (DUITBTPHI
11.10 ®dusnueckue sBJICHUS B Ipupoje: 3atMeHus: CoHIa u
JlyHBI, 1IBETA TEJI, ONTHYECKUE SIBJICHUSI B aTMocdepe




(uBet HeOa, pedpakuus, paayra, MUPax)

11.11

TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

Q)OToaHnapaT, OIITHYCCKHNEC CBCTOBOBI

12

KBAHTOBBIE ABJIEHUA
11 Onbitel Pe3epdopna u mimanerapHass MoJelIb aTOMa.
. Mogens aroma bopa
122 Hcnyckanue U morjoueHue csera aToMoM. KBaHTHI.
' JIunenyaTele CIIEKTPHI
12.3 PaguoaxktuBHOCTE. Anb(da, 6eTa- 1 TaMMa-u3IyYeHUs
124 Crpoenne aromHoro sapa. HykinoHHas Monenb
' aTOMHOrO siapa. M3otonsl
15 PannoaktuBHele npespaunienus. Ilepuon nomypacnana
. ATOMHBIX SI7IEp
126 SAnepHsble peakuu. 3aKOHbI COXPAHEHUS 3aps0BOIO U
' MacCOBOI'0 YUCEI
DHeprusi CBS3UW aTOMHBIX sifep. CBs3b MacChl U
12.7
SHEPrUuu
198 Peakuyu cuHTe3a u geneHus sanep. Mcrounukum
' sHeprun CoJiHIA U 3BE3]T
129 Snepnas osHepretuka. J[lelicTBHE paaMOAKTHBHBIX
' U3JIy4YEeHHI Ha )KUBbIE OPTraHU3MBbI
[IpakTuueckue paboOThI:
HaGmoneHne CIUIOMIHBIX M JIMHEMUYATBIX CIIEKTPOB
U3ITy4YEHHUS.
12.10
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUU YACTHILIbI
1o TOpMO3HOMY IyTH (110 poTorpadusim).
W3mepeHune paaroakTHBHOTO GoHA
dusnueckue SBICHUSA B IMPUPOJAE: €CTECTBECHHBIN
PaauOaKTUBHBIN don, KOCMHMYECKHUE Jy4H,
12.11 PaauOAKTUBHOE W3JIyYEHHUE IPUPOAHBIX MHUHEPAIIOB,
JICUCTBUE PAJMOAKTUBHBIX HW3JIYYEHHM Ha OpPraHu3M
YeJloBeKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOIIL,

VHJMBUyJIbHBIA O3UMETP, KaMepa Bunbcona







IHPOBEPSAEMBIE HA OI'D 110 PU3UKE TPEBOBAHMUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBePsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusit Ha ocHoBe ®PI'OC

[Tonnmanne ponu  (GU3MKK B  HAyYHOM KApTHHE  MUPA;
c(OpPMUPOBAHHOCTh 0Aa30BBIX TMPEJACTABICHUNA O 3aKOHOMEPHOI
CBSI3U M NT03HABA€MOCTH SIBJICHUN IIPUPOABI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeid pond (UIMKH B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJIOTMH, 00 3BOIIOLHU
(bu3NYeCKUX 3HAHUN M UX POJIM B LIETIOCTHON €CTECTBEHHOHAYYHOM
KapTMHE MHpa, O BKJIAJE€ POCCHUMCKMX M 3apyOeKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MTPOIIECCOB OKPYIKAIOIIETO

Mupa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO M TIOJI€), O JABMIKEHUU Kak
croco0e CyIIeCTBOBAaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISPHOM
TEOpUU CTPOEHHUS BEIIECTBA, O (PHU3MUECKON CYIIHOCTH SIBICHHM
Opupoabl  (MEXaHMYECKHX, TEIUIOBBIX, O3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJIEHUS IO OMNHCAHUIO HX
XapaKTEepHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIMX
NaHHOe (pU3MYecKoe SBIIEHUE; YMEHHE pPacliO3HaBaTh IPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYXKAIOIEM MHUPE, BN

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Bnagenue ocHOBaMM MOHSATUHMHOIO ammapara U CHUMBOJIUYECKOTO
s3pIKa (PU3UKU U MCIIONB30BAHKUE WX JUIS pelIeHUs y4eOHBIX 3a7ad;
yMEHUE XapaKTEpH30BaTh CBOWCTBA Tel, (DU3UYECKUE SBICHUS U

IIPpOLECChI, UCITOJIB3YsL Q)YHHaMCHTaJ'IBHBIe N SMITUPHUYICCKUC 3aKOHBI

VYMeHne OIHMCHIBATh HN3Yy4YCHHBIC CBOWCTBA TeNl U (1)I/ISI/I‘IGCKI/I€

SABJICHUS, UCIIOJIB3Y S (1)I/I3I/I‘ICCKI/IG BCINYHHBI

Brnagenne ocHOBaMHM METOJOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI PaBHIT 0€30IMIACHOTO TPY/Ia: HaOMoAeHNE (U3UIECKUX
SIBJICHUM:

YMEHHE CaMOCTOSATEIbHO COOMPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY




W3 TaHHOTO Habopa 00OPYIOBaHUS IO HHCTPYKIIMH, OITUCHIBATH X0/
OTIBITA U 3aMKCHIBATh €T0 PE3yNbTaThl, (HOPMYITHPOBATH BHIBOIBL;
MPOBEACHUE TMPSMBIX W KOCBEHHBIX U3MEPEHUU (UUUIECKUX
BETMYMH: YyMEHHE IUIAHUPOBATh HW3MEPEHHS, CaMOCTOSITEIBHO
coOupaTh IKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HHCTPYKIIHH,
BBIUMCIISTh 3HAYCHHE BEJIMYMHBI U aHAIW3UPOBATh IMOTYYCHHbBIC
pe3yapTaThl € Y4Y€TOM 3aJaHHOM TMOTPEIIHOCTH PEe3yJIbTaTOB
HU3MEpEHHUI;

MPOBEACHUE HECIIOKHBIX JKCIIEPUMEHTAIbHBIX HCCIIEI0BAHMIA;
CaMOCTOSITENIbHO COOMpaTh JKCHEPUMEHTANbHYIO YCTaHOBKY U
MPOBOJUTHh  HCCIIEIOBAHUE IO  HWHCTPYKIUH, MPEACTABIATH
MOJTy4YEeHHbIE 3aBUCUMOCTU (PU3MUECKHX BEIUMYMH B BHUJE TaONIUIl U
rpaduKOB, VYHMTHIBATH TIOTPEUIHOCTH, JENaTh BBIBOJABI  II0

pe3yjibTaTaM HCCIICIOBAHUS

[TonnManue  XapakTEpHBIX CBOWCTB  (PU3MUECKUX  MOJENeH
(MaTepuanbHas TOUKa, aOCOIFOTHO TBEPIOE TEIO, MOJIENIN CTPOCHUS
ra3oB, JKUJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJEJIb aTOMHOTO $i7jpa) U YMEHUE MPUMEHSTh UX IS

00BbsACHEHHS GU3UUECKUX MPOIECCOB

YMmenue oObsACHATh (U3NYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CHUTyalludl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUYNHHO-CIIEICTBEHHBIE CBSI3H
U CTPOUTH OOBACHEHHE C OIOpOW Ha M3YUYCHHbIE CBOHCTBA
¢bu3nyeckux sBICHUN, (U3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIENIN

YMenue pemath pacuéTHbie 3amaud (Ha 0a3e 2 — 3 ypaBHEHWUIN),
WCTIONB3Ysl 3aKOHBI U (OPMYJIbI, CBS3bIBAIONINE (U3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCHIBATh KPATKOE YCIOBHUE 3aJauH,
BBISIBJIATh HEIOCTAIONINE JaHHBIE, BRIOUPATh 3aKOHBI U (POPMYIIHI,
HeoOXoauMble i €€ peIlIeHHus, HCIOJIb30BaTh CIPAaBOYHbBIC
JaHHbIC, TIPOBOAUTH PACYETHI M OLEHUBATH PEATUCTUYHOCTh
MOJIyYeHHOTO  3HAueHWs  (U3UYECKON  BENUYHMHBI;  YMEHHUE
OTIPEIETIATh PAa3MEPHOCThH (PU3UUECKON BETUUNHBI, TOTYUYEHHON TTPH

peUICHUHU 3a1a19U

VMmenne XapaKTCPHU30BaTh IIPHUHIUIIBI ﬂeﬁCTBHH TCXHHUYCCKHUX

YCTPOWCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX




TCXHOJIOTMYCCKUX IMPOLCCCOB IO MX OIMMCAHUIO, UCIIOJIB3Ys 3HAHUA
0 CBOMCTBax (1)I/I3I/I‘ICCKI/IX SIBJICHUM U HCO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IC

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHON JKM3HM JuIisi oOecriedeHus Oe30macHOCTH IMpHU
oOpamieHUd ¢  OBITOBBIMH  NPUOOpaMH U TEXHUYECKUMH
yCTPOMCTBAMM, COXPAHEHUS 3JI0pPOBbS U COONIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKpY’)KAIOIIEH Cpele; MOHHMaHue
HEO0OXOIUMOCTH MPUMEHEHUS JOCTIKEHUNH (U3UKH U TEXHOJOTUMN

IJIg palilMOHAJIBHOT'O IIPUPOAO0IIOJIE30BaAHUS

11

OneIT TOMCKa, TPeoOpa3oBaHUs U TMPEACTABICHUS HHPOPMAIUU
(bU3UYECKOTO COAEpX)aHUS C HCIOJIB30BAaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA; yYMEHHE OLICHUBATH
JOCTOBEPHOCTh TOYYCHHOW MH(OpPMAIMH Ha OCHOBE MMEIOIIUXCS
3HAHUW W JOTMOJIHUTENBHBIX HCTOYHHKOB; YMEHHE HCIOIb30BATh
NOpH  BBINOJHEHWHM  Y4YEOHBIX  3alaHUi  HAYYHO-TIONMYJISIPHYIO
TUTepaTypy (PU3NYECKOTO COACPIKAHMS, CIPABOYHBIC MAaTEPHAIIBI,
pecypcbl  cetn VHTepHer; BiajgeHue 0a30BBIMH  HAaBBIKAMHU
npeoOpa3oBanus WHPOpPMAIMK W3 OMHOW 3HAKOBOW CHUCTEMBI B
IPYTYI0; YMEHHUE CO3]1aBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIC

COO6H_ICHI/I$I Ha OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
1HO ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

1 MEXAHUWYECKUE SABJIEHUA

{1 Mexanuueckoe JBWXKeHue. MarepuanbHas Touka. Cucrema oOTcyéTa.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE U HepaBHOMepHOe BIXKeHUe. CpeqHss ckopocTh. DopMyina s

1.2 BBIUMCIICHHSI CPETHEN CKOPOCTH: V = S/t

PaBHOMEpHOE IPSAMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEJIa OT

BpPEMCHH B CJIy4a€ paBHOMCPHOT'O HpHMOHHHCﬁHOFO JABHXXCHMUA

13 (1) =x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPEMCHU Ui IIPOCKIUU CKOPOCTH, HNPOCKIUHN
NepeMENIeHUs, MyTH, KOOPAWHATBI IPU PABHOMEPHOM MNPAMOJIUHEHHOM

JABMOKCHUH

3aBUCUMOCTh KOOpAUHATBl TE€JIa OT BpPECMCHU B CJIyda€ PABHOYCKOPCHHOI'O

HpSIMOJ'II/IHef/'IHOI“O JBHXCHUA:

Sx{f} = 1'.|;|: *f_ax *

[ ] iy

@opmyJibl Uil TPOCKLMHU NEPEMEIIEHHS, TPOCKUUH CKOPOCTH M IPOCKLIHH

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:

2
1.4 .sx(r)=vm.-r+a1.-%.

U_\'(f) =Up, +a, -1,

a. (f)=caonst,

5 3

Uiy — U ZQJISI
I'paduku 3aBUCHUMOCTH OT BpPEMEHH Ui HPOCKUIUH YCKOPEHUs, MPOCKIUU
CKOpPOCTH, IIPOCKIUU INCPEMCUHICHUA, KOOPAWHATBI IIPH PABHOYCKOPCHHOM

HpSIMOJ'II/IHef/'IHOM JABMKCHUU

CBoboxnnoe nanenue. opMyiiel, ONUCHIBAIOIINE CBOOOIHOE Ma/IEHUE Tella I10

15 BCPTHKAJIN (,Z[BI/I)KCHI/IC T€JIa BHU3 MKW BBEPX OTHOCHUTCIBHO ITOBEPXHOCTH

3emnn). ['paduku 3aBHCHMOCTH OT BPEMEHH MJIsi TMPOEKLUUH YCKOPEHHS,

IIPOCKIHNHN CKOPOCTHU MW KOOPJAHWHATBHI IIpU CBO6OI[HOM nmaacHun TEja II0




BEPTUKAIIN

1.6

CKopocTh paBHOMEpPHOTO JIBKEHHUS Tejla MO OKpyKHOCTH. HampasieHue
CKOpOCTH.

®opmynia i BBIYUCIEHUS CKOPOCTH YEPE3 paJUyC OKPYKHOCTH M NEPUOL

oOparieHus:
2nR
L=
T

LenTpocTpemutensHoe yckopeHHe. HarmpaBiieHHE IIEHTPOCTPEMHUTEIHLHOTO

yckopeHus. @opMyiia 1 BBIYUCICHUS YCKOPEHUS:

dopmyna, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaleHHUS:

1L"=?

1.7

Macca. IInoTHOCTH BEIICCTBA. (DopMyﬂa JJIs1 BBIYUCIICHUS IIJIOTHOCTH:

_om

V

1.8

Cuna — BexktopHas ¢puszndeckas BenudnHa. CI0KeHUe CUl

1.9

SBnenue nnepuuu. [lepssiii 3axkon HeroToHa

1.10

Bropoii 3akoH HeroTona:
F=m-a

CoHarpaBieHHOCTh BEKTOPA YCKOPEHHUS TeJla U BEKTOpa CWJIbI, ICUCTBYIOIIECH

Ha TCJI0

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/Ie IMOKOSA W TPCHUC CKOJIbKCHUA. CDOpMy.TIa AJIE BBIYUCJIICHUSA MOAYJIA

CUJIbI TPCHHA CKOJIbKCHUS

Frpzp-;"-f




1.13

Hedpopmanus tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYyrou

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My -4
F=G.—1 2
R
Cuna 1spxecTu. Y CKOpeHHe CBOOOHOTO MaeHHUS.
dopmyna A BRIYUCICHUSI CHIIBI TSOHKECTH BOJW3M MOBepXHOCTH 3emun: F =
mg.
Jsmwxenue mnanet Bokpyr Comuua. [lepBas kocMuueckasi CKOPOCTb.

HesecomocTs u neperpy3ku

1.15

Nmmynse Tena — BekTopHas (pu3ndeckas BEIMUMHA.
=mi

Nmnynse cucremsl Te. U3MeHeHnne umiyibca. IMIynbe Cuiibl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCA JJIS 3aMKHyTOI>i CHUCTCMBI TCII.
p=imyly iU, =const

PeakTuBHOE IBUXKEHUE

1.17

Mexanundeckas padora. @opmyna i BEIYUCICHUS paOOThI CUITBI:

A=Fscosc

MexaHunueckast MOIITHOCTb:

N=4
I

1.18

Kunernueckas u MOTCHIMAJIbHAs SHCPIrUs. (DopMyna JJIA BBIYUCIICHUA

KUHETUYECKON SHEPIUU:

HJUE
Be=mp

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyiia A1 BBIYUCICHUS

MOTSHIIHAILHOMN OHCPI'M TE€J1a, IOAHATOIO




HaJ 3eMIéii:

E,= mgh

Mexannyeckas SJHEpIus:

E=E;+E p
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKol sHeprun. PopMmyiia AJis 3aKOHa
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBUE CHJI TPEHUS: £ = const.
[IpeBpanieHue MeXaHMYECKON SHEPTUU IPU HATTMYUU CUIIbI TPEHHUS.
[IpocTbie MeXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Prruar. MomenT cuiiel: A7 - /7.
VYcnoBue paBHOBeCUs pblyara:
M +M +..=0
1.20
[ToasuxubIN 1 HeOABWKHBIN O0510Ku. KITJ] mpocThix MeXxaHNU3MOB,
n= Anonesaas
A‘S&TIHHH
JlaBiienue TBEpIOTO TEIIA.
®opmyiia 11 BBIYUCICHUS JaBJICHHS TBEPIOTO TeNa:
»- F
Eh
191 JaBnenue ra3za. ATMochepHOe 1aBlICHUE.
I'uapocraTudeckoe 1aBiieHUE BHYTPHU KUAKOCTH.
®opmyiia 11 BBIYUCICHUS JABJICHUS] BHYTPU KUJIKOCTH:
P=pgh+Dp,
1.22 3akon [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. Dopmyna sl ONPEACIICHUS BBITAJKUBAIONICH CHIIBI,
JEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras3:
1.23
VYcnoBue maBanus Tena. [lnaBanue cyioB U BO31yXoIiaBaHUE
104 Mexanndeckue KoyieOaHWsA. AMIUIMTYJa, TIEPHOJ W YacToTa KoJIeOaHUH.

dopmyIia, CBSI3LIBAIONIASI YACTOTY U MEPHO] KOJICOAHMIA:




1.25

Marematnueckuii M TNpYyKMHHBIA MasTHUKH. lIpeBpamieHune sHeprum mnpu

KoJie0aTeIbHOM JABM>KCHUN

1.26

3aTyxa}omI/Ie KoJieOaHHsI. BBIHy)KI[eHHBIe koJsieOanus. Pe3oHanc

1.27

MexaHuuecKrue BOJIHEI. HpOI[OJ'IBHLIC " IOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI "

CKOPOCTb PacCHpOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTB M BbIcOTa 3ByKa. OTpak€HUE 3BYKOBOI BOJIHBI Ha I'pPaHULIE

IByX cpell. IH(ppa3Byk U yIbTpa3ByK

1.29

Llpaxmuyeckue pabonivr

W3mepenue cpeHell MIOTHOCTH BEILLECTBA; apXUMENOBOM CHIIBL, KECTKOCTH
MPYXUHBL; KO3 (PULIMEeHTa TPEHUS CKOJIBXEHUS; paOOThl CUJIbI TPEHUSI, CUJIIBI
YIPYTOCTH; CPeHEN CKOPOCTH JIBUKEHUSI OpYyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUs1 Opycka TpH ABWKEHUU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuosia KojeOaHM MaTeMaTH4eCKOro MasTHHKA; YacTOThl M Iepuoja
KoJieOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YNPYTOCTH HPU MOABEME Ipy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOThI CUJIbI YIPYTOCTH NPHU MOAbEME IPy3a C OMOILBIO ITOABHKHOTO
6J10Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
4acTH Tejla W OT IUIOTHOCTH YXHUJIKOCTH; HE3aBHUCHUMOCTH BBITAJIKMBAIOIIECH
CUJIBI OT MacCChl TCjila, CHUJIbI TPCHUSA CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O
JABICHUS M OT pOJa IOBEPXHOCTH; CHJIBl YNPYTOCTH, BO3HUKAIOIIEH B
NpyXHHE, OT CTEeTEeHU JeQOpMaluu NPYKUHBI, YCKOpEHHs Opycka OT yria
HaKJIOHA HaIpaBIIAIOLIeH; neproaa (4acToThl) KOJIEOAaHNH HUTSHOTO MassTHUKA
OT UIMHBI HUTHU,; ICPUOJa KoaeOanuii IMPY>KMHHOI'O MajdTHHUKAa OT MACCBhI I'py3a
1 KECTKOCTH NPY>KUHBI; UCCIEJOBAHUE HE3aBUCHUMOCTH MepHoja KojaebaHui

HUTAHOI'O MasATHHUKA OT MACCHI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHSA pblUara

1.30

Dusuyeckue aerenus 6 npupode. TIPUMEPHl JIBWKEHUS C Ppa3IndHBIMU
CKOPOCTSIMH B )KMBOW U HEXHUBOW MPHUPOJE, NEHCTBUE CUITBI TPEHHS B IPUPOJIE
YW TEXHUKE, MPUIUBbI U OTIUBHI, ABWXKeHUE TuiaHeT CONHEYHOW CHUCTEMBI,
pPEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PhIUAry B TeJl€ YeI0BEKa, BIUSIHIE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPTraHW3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC, celicMHUUecKue BOJIHBI, IYHAMHU, 3XO




1.31

Texnuyeckue yemporcmea. CIAAOMETpP, AATYUKU TOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, ANHAMOMETp, MOAIIUIHUKN, PAKEThl, pblYar, MOJIBWKHBIA H
HGHOZIBI/DKHBIﬁ 6JIOKI/I, HaKJIOHHAaA ITJIOCKOCTb, MPOCTHIC MCXAHU3MBI B 6I)ITy,
COOOILAOIIUECS] COCYbl, YCTPOMCTBO BOJONPOBOA, THAPABINYECKUI TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, 3XOJIOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6LITy U TCXHHUKC

2 TEITIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpPUHM  CTPOCHHS
2.1 BeliecTBa. Mogenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO  COCTOSIHUM
BemecTBa. Kpucrannmyeckue u amopdHble Tena
25 JIBwkenne dactui BemecTBa. CBS3b CKOPOCTH JBWKEHHUS YaCTHUI[ C
' Temneparypoil. bpoyHoBckoe aBmkenue, nuddysust
2.3 CmauuBaHUE M KallWJUISIPHbBIE SIBJICHUS
2.4 TemnnoBoe pacuiupeHue U coxaTue
2.5 TennoBoe paBHOBECHE
26 Buytpennss sneprus. PaGorta u Temnomnepenada kKak crnocoObl HW3MEHEHHUS
' BHYTPEHHEN YHEPrUu
2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
HarpeBanue wu oxnaxaenue Tten. KonuuecTBO TEmnoThl. Y aenbHas
TEIUIOEMKOCTb:
2.8
O=am(t,—1,)
3aKOH COXpaHEHMsI PHEPTUU B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenune u konaeHcauus. M3mMeHeHHe BHYTpPEHHEW SHEPrUU B MPOLIECCE
210 WClapeHuss M KoHJeHcauuu. Kumenwe KuAKOCTH. YaenbHas TemioTa
' napooOpazoBanusi: Z = O
2.11 BrnaxnocTs Bo3ayxa
512 [InaBnenne u kpucrammsanusa. V3MeHeHWe BHYTPEHHEW OHHEPruu MpH

IUTAaBJICHUU U KpUCTAJIJIM3AallN. yIlCJILHaSI TCIJIOTA IJIaBJICHUA:




2.13

BHyTpeHHsIsT SHeprusi cropaHusi TOIUIMBA. YJAeNbHas TEIJIOTa CrOpaHUs

TOIIMBA: ¢ = OV

2.14

[Ipunuuns! pabots! Temnosbix aurateneii. KIT/[ reroBoro asuraresns

2.15

lpaxmuyeckue pabomeor

W3mepenue yaenbHON TEMIIOEMKOCTH METAIIIMYECKOTO WIMHIPA; KOJIMYECTBA
TETUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TeMIlepaTypsl (UKCHPOBAHHOMN
Macchl, B KOTOpPYHO OIlyIIEH HarpeTblii LWIMHIP; KOJUYECTBA TEIUIOTHI,
OTJaHHOI'0 HArpeThIM LWIMHAPOM, IIOCIIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTEIBHON BJIAKHOCTH BO31YyXa; YACIBHON TEIUIOTHI
IIaBiaeHus Jpfa. lcciaenoBaHue MW3MEHEHMS TEMIIEpaTypbl BOABI  IIPU
pa3IUYHbIX YCIOBMSX; SIBJICHUS TEMJ0OOMEHa NMPU CMEUIMBAHUU XOJIOJAHOW U

ropsiueit BOJbI; Mpoiiecca UCIapeHust

2.16

Quzuyeckue A61eHua 6 npupooe. TOBEPXHOCTHOE HATSDKEHUE U KalUJUIIpHbIE
SBJICHUSI B MPUPOJIE, KPUCTAIUIBI B MpUpoae, uznyuenue CoiHIa, 3aMep3aHue

BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera

2.17

Texunuyeckue  ycmporcmeéa.: — KaWUIAPBL,  IPUMEPBl  HMCIIOJIb30BaHUS
KpUCTAJIJIOB, JKUJIKOCTHBIM TEPMOMETpP, JaTYUK TEMIepaTypbl, TEepMOC,
cucTeMa OTOIUICHHS JIOMOB, THI'POMETpBI, ICUXPOMETp, MapoBas TypOuHa,

JIBUTATEJIb BHYTPEHHETO CTOPAHUS

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onextpuszanus Tei. J[Ba BUaa 3JeKTpUUeCcKUX 3apsiioB

32

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUA IJICKTPUICCKOTr'O 3apda

3.4

aﬂeKTpI/I‘-ICCKOG I1OJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0 IOJIA. HpI/IHLII/IH

CYNEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsioB. JlelicTBHE AJIEKTPUYECKOro IOJIS Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN 3nekTpuyeckuid TOK. JleWcTBus 3nekTpuyeckoro Toka. Cuia
tToka. Hampsixenue.
I=qit, U=A44q




DNEeKTPUUECKOE COMIPOTUBIICHHE. Y ACTBbHOE FIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R=pl5
18 3akon Oma i1 yyacTka sneKkTpuueckoi nenu: / = /R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
I =I,;U=U+U,: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeTMHEHNE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1; Rzﬁ.
2 2 7
CwmenranHbie COeTMHEHUS TTPOBOTHUKOB
3.10 Pabota u MmoiHOCTE AnekTpuueckoro Toka. 4 = U/t P = U/
3akoH [[xoyins — JleHna:
3.11 0= 12 ‘R-t
310 OneiT Opcrega. MarHutHoe Mosie OpsIMOro MPOBOJHUKA C TOKOM. JIMHUM
MAarHuTHON MHIYKITUH
113 MarauTtHoe mOJ€ MOCTOSHHOIO MarHuTa. B3anMoIelCTBHE NOCTOSHHEBIX
MAarduToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel Papajes. SABneHue s5ekTpoMarauTHOM nHAYKIMK. [IpaBuio Jlenma
Lpaxmuyeckie pabonmsl
N3mepenne  3I€KTpUYECKOrO  CONPOTHUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOLIETO B IPOBOJIHUKE
3.16 (pe3ucTopbl, JaMIIOYKa), OT HANpPsDKEHWS Ha KOHIIAX IPOBOJHUKA;

3aBUCUMOCTHU  COIIPOTUBJICHHUA OT [JIMHBI MNPOBOJHHKA, IUIOIIAAHW C€ro
MOMNEPCUHOTO CCUCHUA U YACITIBHOI'O COIMPOTHUBIICHUS.
HpOBCpKa npaBujia IJIs QJICKTPUYCCKOT'O HAIIPSIZKCHUS IIPU ITOCJIICA0BATCIIBHOM

COCOIMHCHNHN IMPOBOAHHUKOB, IMpaBHJIa JIA CHJIbI JJICKTPUYCCKOTO TOKa IIpH




napajyieIbHOM CO€AMHEHNU IPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuyeckiue aerenus 6 npupode. SIEKTPUUECKUE SIBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE TI0JIe 3eMJTH, Apeli( MmoTrocoB,
POJIb MATHUTHOTO TIOJIST JIJIs "KU3HU Ha 3emile, MOISIPHOE CUSHUE
Texnuyeckue ycmporcmea. dNEKTPOCKON, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DIEKTPUUYECKOM OSHEPruu, BJIEKTPOOCBETHTEIbHbIE MPUOOPHI,
3.18 HarpeBaTelbHbIC AIIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUUECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, JJIEKTPOABHUraTeNb IOCTOSHHOIO TOKa,
reHEepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus ceera
304 JIunza. Xon nyueit B muH3ze. DoKycHOE paccTosHue JIUH3bI. OnTHyeckas cuia
. auH3bL: D= 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTuueckue mprudopbl
Lparxmuyecxue pabomer
##HPar#H##l13MepeHne onTHUYECKON CHibl coOuparomel JUH3bI; (HPOKYCHOIO
paccTosiHus coOuparole JIMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MpeaMeTa
Y U300pakKeHHMsI, KOT/1a IPEIMET PACIIOJIOKEH B TBOMHOM (hOKYCE), TTOKa3aTeIIs
3.26 MPEJIOMJICHUS CTEKIIA.
#H##HPar##lccnenoBanne CBONCTBA M300paKEHUS, TIOYYEHHOTO C TIOMOIIBIO
coOuparomield JTUH3bI; U3MEHEHUs! (DOKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YIJIa TPEJIOMJICHHUSI CBETOBOTO JIyda OT yIJia MaJieHus Ha
TPaHUIE «BO3IyX — CTEKIIO»
327 Qusuyeckue saeienus ¢ npupoode. 3atmenus ConHna u JIyHbI, 1BeTa Ted,
' ONTUYECKUE ABJICHHS B aTMOcdepe (1IBeT HeOa, pedpakiius, paayra, MEPax)
308 Texnuyeckue ycempoucmeéa: OYKW, TEPUCKOM, (HOoToanmapar, ONTUYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHU A
41 PanunoaktuBHOCTH. Anbda-, 6eTa-, ramma-u3nyudenus. Peaknun anbga-u Oera-
' pacnana
4.2 Omnwitel Pesepdopna mo paccesnuro anbda-gactuu. [lnanerapnas Mmopaens




aToMa

4.3 CocraB atoMHoOro0 siipa. M3otonsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MaCCOBOI'O YHCET
Quzuyeckue a61eHua 6 7npupode. €CTECTBEHHbIM paJMOaKTHBHBIN (oH,

4.6 KOCMUYECKHE JIy4M, PaJUOaKTUBHOE H3Iy4YEHHE MPUPOIHBIX MHUHEPAJIOB,
JEICTBUE paAMOAKTUBHBIX U3JIyY€HUN Ha OPraHU3M YEJIOBEKa

47 Texuuyeckue ycmpoucmeéa. CHEKTPOCKON, WHIUBUAYAIbHBIA JO3UMETD,

kamepa BusbcoHna, siepHast sHEpreTuka




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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