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IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOrO O0OIIEro oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE MOJIOKEHWW W TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTrpaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueToM ¢eaepanbHOi padodeil mporpaMMbl BOCITUTAHUS U
Konnenuuu npenojgaBanust yueoHoro npeameta «Duzukay.

Conepxkanue mporpaMmbl MO (U3MKE HANpaBlIeHO Ha (OpPMHUpPOBAHUE
€CTECTBCHHO-HAYYHOH T'PaMOTHOCTH OOYYalOUIMXCA W OpPTaHU3aIfi0 H3yYeHUs
Gu3MKM Ha NESITeIbHOCTHOM OCHOBe. B mporpamme mno Qusuke yuduTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpenmera B peanusauuu TpeboBanuit ®I'OC OO0
TJIAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ybTaTaM OOYUYCHHUS, a TAKKE
MEXKIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00IIIET0 00pa3oBaHusI.

[Iporpamma mo gu3uke ycTaHaBIMBAET paclpeeieHne yueOHOTo MaTepurana
1o rogam oOydeHwus (1Mo KjaccaM), IpeajaraeT NpUMEpPHYIO MOCIEI0BaTENbHOCTD
U3Y4YEHUS T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOIO COJEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YJarOITNXCSI.

[Iporpamma mno ¢usuke pa3paboTaHa C IENbI0 OKa3aHUs METOAMYECKOU
MOMOIIIHM YYUTEIIO B CO3AaHUU paboueil mporpaMMBbI 1o y4eOHOMY MpeIMETYy.

®duszuka SgBISIETCS  CHUCTEMOOOpa3yrmoIIMM JJIi  €CTECTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, OCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB
U SBJICHUH, HW3y4aeMbIX XHUMHEH, OuUOJOTHEll, acTpoHOMUEH U (PU3NUECKOM
reorpaduell, BHOCHT BKJAJ] B CCTECTBCHHO-HAYYHYIO KapTUHY MHpa,
IpeloCTaBisieT HamOojiee sCHble o0paslbl MNPUMEHEHHS HaydyHOro MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 TIIaBHBIX 3a/lad (PU3UYECKOTO OOpa3oBaHUs B CTPYKType OOIEro
o0pa3oBaHusl COCTOUT B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHON T'PAaMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIIEIYIOMUMHA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYYHYIO
IpPaMOTHOCTB:

e HAYYHO OOBSCHSATB SIBJICHUS;

¢ OLICHMBATbH ¥ IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHNUS;

e UHTEPIIPETUPOBATH JJAHHBIC U UCTIOIH30BATh HAYUHBIC JOKA3aTeIbCTBA
JUTSI TIOJTYYCHUS BBIBOJIOB.

Lenu wu3ydenuss (uU3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
omnpeaenensl B KoHuemnmuu mnpenogaBaHusi yueOHoro mpenmera «dusmka» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoin ®enepanumn, peanusyromux



OCHOBHBIE  0O0IIE00pa30oBaTENbHbIE MPOTrPaMMBbI, YTBEPXKICHHOW pelIeHuEeM
Komnerun Munucrepcrba npocsemienus: Poccuiickoit @eneparuu (IpoTOKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

ey usyyenusi GU3UKU:

e MpUOOpPETEHUE HHTEpPECAa M CTPEMJICHUS OOydYaroluxcsi K HaydHOMY
U3YUYEHUIO TMPUPOJbI, PA3BUTHE HMX MHTEIJICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

e PA3BUTHE TIPEIICTABICHUN O HAYYHOM METOJC MO3HAHUS M (POPMUPOBAHUE
MCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHUsS] OCHOB
CTpOeHUS MaTepuu 1 GyHIAMEHTAILHBIX 3aKOHOB (DU3HUKU;

e popMHUpOBaHUE MPEACTABICHUNA O poiu (U3MKU JJIsi Pa3BUTUSL APYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHIA;

epa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuiei
poheCCHOHAIBHON JIESATEILHOCTH, CBA3aHHOW C (PM3HMKOM, OATOTOBKA K
JaabHEeIeMy 00Oy4eHHIO B 3TOM HAIMPaBJICHUHU.

JlocTuxkeHrue 3TUX IeJed MporpaMmbl MO (U3MKe Ha YpPOBHE OCHOBHOIO

o01ero 0opa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 32124

e MPUOOpPETEHNE 3HAHWK O  JUCKPETHOM  CTPOCHWHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

 IPUOOPETEHNE YMEHUN OMHUCHIBATH M OOBICHATH (DU3MYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYYCHHBIX 3HAHUM;

¢ OCBOCHME METOJIOB PEIICHHMS MPOCTEHMINMX PACUYCTHBIX 3amad ¢
HCIIOJIb30BAaHUEM buznyecKux MoOJIeNeH, TBOPYECKHUX u
MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1aY;

e PA3BUTHE YMEHHUI HAOJIONATh MPUPOJHBIC SBICHUS W BBITIOIHSITH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThl ¢ HHPOpMaNME (HU3MIECKOTO COICPKAHUS,
BKJTFOYasi HTH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKH, aHAIH3 U
KPUTHYECKOE OIIeHUBaHUE UH(opManuu;

« 3HAKOMCTBO CO chepamu npodhecCuOHATBHON JAESTEIBHOCTH, CBI3aHHBIMU C
bu3MKON, W  COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH  Ha
JIOCTUKEHUSIX (PU3NUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbId ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIEro

obOpazoBaHus oTBoAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIEN0), B 8
Ki1acce — 68 vacoB (2 yaca B Hezenmo), B 9 kiacce — 102 yvaca (3 vaca B Heaelio).



[Ipemmaraemerii B mporpamMme 1o (hU3uKe MepeueHb JIa0OpaTOPHBIX paboT U
OIBITOB HOCHUT PEKOMEH/IATEIBHBIA XapaKTep, YUUTEIIb JIeJIaeT BBIOODP MPOBEICHUS
Ja00paTOPHBIX pabOT W OMBITOB C YYETOM HWHIWBHAYAIbHBIX OCOOCHHOCTEH
0o0ydJaronmxcsi, CIUCcKa dKCIEPUMEHTAIBHBIX 3aJaHui, MpeajaracMbiX B paMKax
OCHOBHOT'0 TOCY/JIApPCTBEHHOTO dK3aMEHa 1Mo (hHU3HUKe.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u e€ posib B IO3HAHUH OKPYKAKIIET0 MUPA.

®u3uka — Hayka O mpupoxe. SBieHus npupoapl. Ousznueckue SIBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNUYMHBL M3MmepeHne Qu3nueckux BeIWYuH. DPuznueckue
npu6oopsl. [lorpemHocts u3mMepeHunil. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka wu Jpyrue ecTEeCTBEHHbIE HAyKd HM3y4alOT MPHUPOLY.
EcTtecTBeHHO-Hay4yHBII METOJ TMO3HAHUS: HAOIOJIEHUE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE TUIOTE3, SKCIIEPUMEHT 1O MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHUN C TOMOIIbIO MOJIETIEH.

JHemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIC, DSJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®usndeckue npuOOPHI U MPOLEaYpa IPSIMBIX U3MEPEHU aHAIOTOBBIM U
1 GpoBBIM MPUOOPOM.

Jlabopamopnsie pabomost u onvimel.

1. OnpepeneHue UEHBI AEIECHUS IIKATBI U3MEPUTEIBHOTO MpUOopa.

2. H3MepeHue pacCTOsIHUM.

3. M3mepenue oObEMa JKUIKOCTH U TBEPJIOTO Tea.

4. OnpeneneHue pa3MepPOB MaJIbIX TeJl

5. W3mepenue temmeparypbsl NMpU MOMOIIM >KUIKOCTHOTO TEpPMOMETpa M
JaTYMKa TEMIIEPATYpPHI.

6. [IpoBeneHue nccinenoBaHMs IO MPOBEPKE T'MIOTE3bl: JAJBHOCTH IOJETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIBHO, TeM OoJiblle, 4eM OOoJbIle BhICOTA
yCKa.

Pa3nen 2. IlepBoHavaibHble CBeICHUS] O CTPOEHMH BellleCTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxenne wactuil BemiecTBa. CBA3b CKOPOCTU JBMIKEHUS 4YacTHIL[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysusa. BzaumopeicTBue vacTwil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPJIBIX
(kpucTammyeckux) Ten. B3auMOCBA3b MEXIy CBOMCTBAaMHU BEILIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Jemoncmpayuu.

1. HaGnronenue O6poyHOBCKOIO ABMKECHHUS.



2. HabGmonenue quddysuu.
3. HaGmonenue  siBneHMiA, OOBSICHSIIOUIMXCS ~ TMPUTSDKEHUEM — WIH
OTTAJIKUBAaHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnsie pabomot u onvimel.

1. OneHka JuaMeTrpa aromMa METOAOM psJioB (C  HUCHOJIb30BAaHUEM

dotorpadumuii).

2. OmbITHI IO HAOTIOIEHUIO TETMJIOBOTO PACIIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSKEHUSI.

Pa3nen 3. /IBuskeHue U B3anMo/ielicTBHE TeJl.

MexaHnueckoe [BUXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh IMPU HEPABHOMEPHOM ABMKEHHH. Pacuer myTtu u
BPEMEHHU JIBUKEHUS.

SIBnenne wHepHuu. 3aKOH MHEpUMHM. B3anmonaeicTBue TeNl Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HWHEpPTHOCTH Teja.
[InotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IHUHHUIIC
00BbEMa BEIECTBA.

Cuna kak xapakTEepUCTUKA B3auMojeHcTBUA Tesl. Cuna ynpyroctd U 3aKOH
I'yka. 3mepeHune cuibl ¢ NOMOIIBIO AUHAMOMETpPA. SIBICHUE TATOTEHHS W CHIIA
TsokecTd. Chiia TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crioxenue
CWJI, HAIPABJIEHHBIX 10 OJHOU IpsAMoM. PaBHonencTByromas cuil. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPeHUE TTOKos. TpeHue B MpUpoe U TEXHUKE.

JHemoncmpayuu.

Habmronenne MmexaHM4ecKoro JBUKEHUS Tea.
N3mepenne ckopoCcTH NPSIMOJIMHENHOTO IBUKEHUS.
HaGntonenue siBieHust MHEPIUH.

1

2

3

4. HabmroneHne u3aMeHeHHs! CKOPOCTH MPU B3aUMO/ICHCTBUHU TElL.

5. CpaBHEHHME MacCC MO B3aUMOAECHCTBUIO TEJL.

6. Cno)keHue CuJl, HaPABJIEHHBIX 110 OJHOU MTPSAMOIA.

Jlabopamopnwie pabomout u onvimol.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (ILIapUKa B AKUJKOCTH,
MOJEJH JIEKTPUYECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHuie cpeHEN CKOPOCTH CKOJIBKEHHS OpyckKa WU IIapuKa 0
HAKJIOHHOU IUIOCKOCTH.
Omnpezenenre MIOTHOCTH TBEPAOTO TENA.

4. OnpIThl, AEMOHCTPUPYIOIIHME 3aBHCHUMOCTb pacTsKeHus (aedopmarun)
NPY>KUHBI OT MIPUII0KEHHOMN CHITBI.

5. ONBIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BECa Teja U XapakTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEN.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, JKMIAKOCTEH M ra3os.



Hasnenue. CriocoObl yMEHbIIEHUSI M YBeJIMUYEHUs AaBieHus. [laBnenue rasa.
3aBUCUMOCTh JaBJieHUsI raza oT o0beMma, TemrepaTyphl. llepemaua naBneHus
TBEPJIIMUA TEJIAMH, XUIAKOCTSIMU U razamu. 3akoH [lackans. ITHeBmaruueckue
MallliHbl. 3aBUCUMOCTh JIaBJICHUSI >KUAKOCTU OT IIyOuHBbL. ['HapocraTuyeckuit
napaaokc. Coobmiaroniyecs cocyasl. ['mapapmuyeckue MeXaHU3Mbl.

Atmocdhepa 3eminm u atmocdepHoe naBieHue. [IpuduHBI CylecTBOBaHUSA
BO3yIIHONW 000youku 3emiu. OmbiT Toppuuennu. U3mepenune atMochepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC()EPHOTO AaBIECHUSI OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 15 u3MepeHus arMoc(hepHOro AaBJICHHUS.

JlelicTBUE XKUAKOCTH U ra3a Ha NOTPY>KEHHOE B HHUX TeJO. BeITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

JHemoncmpauuu.
3aBUCHUMOCTbD JIABJIEHUS I'a3a OT TEMIIEPATYPBHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmiaromuecs cocybl.

I'mppaBnmyeckuii mpecc.

[IposiBnenue nelcTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTH BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW 4YacTu

A T o

TCJa U IIJIOTHOCTH KUJIKOCTH.

N

PaBeHCTBO BBITAIKMBAIOIICH CUIIBI BECY BRITECHEHHOM KHJIKOCTH.

8. YcioBue IiiaBaHus TeN: MJIaBaHUE WM MOTPY>KEHUE TeJl B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopnsie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPY>KEHHOM B
KUJKOCTh YaCTH TeJia.

2. OnpezneneHue BHITAJKUBAKOIIEH CWIbL, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKCHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIECH CUIIBL, IEHCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MaccChl TeJa.

4. OnbITh, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAJKUBAIOIICH  CHIIBI,
NEUCTBYIOIIEH Ha TEJIO B JKHUJAKOCTH, OT OObEMa MOrpyKCHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa UM KOHCTPYMPOBAaHUE JIOAKA H
onpeJieICHUE €€ IPy30M0BEMHOCTH.

Pa3znen 5. Pabora 1 MOIHOCTb. JHepPrus.

Mexanudeckasi padborta. MOIIHOCTb.

[IpocThle MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBuio

paBHOBecusi phiuara. l[IpuMeHeHHWe TmpaBuiia paBHOBECHs phluara K OJIOKY.



«3onoroe npaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHeprud. KuHeTtmueckas U NOTEHUMAJIbBHAS JHEPTHUS.
[IpeBpaiiienrie 0AHOTO BUAa MEXaHUUYECKON SHEPIUM B APYroil. 3aKOH COXpaHEHUSI
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimol.

1. Omnpepnenenne paOOThl CHIIbI TPEHUS IIPU PABHOMEPHOM JIBM)KEHHH Tela

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccnenoBanue yCinoBHM paBHOBECHS pblyara.

3. M3zmepenue KIIJ] Hak1OHHOM IJIOCKOCTH.

4. H3yudeHHe 3aKOHA COXPAHECHHS MEXaHUYECKOW DHEPTUU.

8 KUIACC

Pasznen 6. TensioBLIe SIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pasmepbl aTOMOB W MOJEKYJ. OTBITHI, MOATBEPKIAIOIINAEC
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEpAOro, MKHUAKOTO M Ta3000pa3HOr0 COCTOSHHM BeIeCTBa.
Kpucranmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJIAPHO--KNHETUYECKON TEOPUHU.
CmaunBaHK€e ¥ KanWJUISIpHBIE ABJIEHUS. TEmoBoe pacliipeHue U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
gacTull. BuyTpeHnsisi sHeprusi. CnocoObl HW3MEHEHUsSI BHYTPEHHEH DHEPruu:
Temionepeaaya 151 COBEpIIICHUE paboTHL. Bunet TEIUIONEepEeaaum:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3ITyYEHHE.

KonuyecTBo TeroThl. YenpHas TEIIOEMKOCTh BEIIECTBAa. TemiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamadca. IlnaBrmenwme wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. YJI€JIbHAsA TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanue u kouzaeHcamus. Mcnapenuwe. Kunenue. YaenbHas Terora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOC(EepHOro
JTABJICHHUSI.

BrnaxnocTh BO31yXa.

DHeprust TOIuBa. Y IeJbHasl TeIIOTa CrOPaHHUSL.

[Mpuniunel padotsl TeruoBbix napurareneit KIIJ[ TtemnoBoro aBuratens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAOIIEH CPEMBL.

3aKOH COXpaHEHUS U MPEBPAIICHUS S HEPTUU B TEILIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO ABHKCHHUSL.



Habmonenune nuddysun.

HaGntonenue siBieHuil cMaurMBaHus U KamWJUISIPHBIX SIBICHUH.
HabumroieHune TeraioBoro paciupeHus Tel.

W3meHeHue naBiieHUs ra3a npu U3MEHEHHMH OO0bEMa M HArpeBaHWUU WIIU
OXJIAKIECHUHU.

[IpaBuna u3MepeHust TeMIepaTyphl.

Buasl Tenmonepenaym.

OxuaxkaeHue npy COBEPILIEHUN PadOTHI.

HarpeBanue npu coBepiiieHuu padoOThl BHEITHUMU CHIIAMHU.

vk N

o % N o

10. CpaBHEHHE TEIUIOEMKOCTEHN Pa3IMYHBIX BEUIECTB.

11. Habnronenue KumeHus.

12. HabntogeHue noCcTosIHCTBA TEMITEPATYPHI MPU TIJIaBICHUH.

13. Moienu TemIOBBIX ABUTATEIEH.

Jlabopamopnwie pabomout u onvimol.

1. OnbIThl 1O OOHAPYKEHUIO AEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKECHHUSL.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel 110 HAOJIOJACHUIO TEIMJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U

TBEPABIX TEJL.

4. OmnpeneneHve AaBIEHUS BO3AyXa B Oa/NIOHE LITPUIIA.

OnbIThl, NEMOHCTPUPYIOUIME 3aBUCUMOCTH JABIICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHUS WA OXJIK]ICHHUS.

6. [IpoBepka runores3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOnroneHue wu3MeHEHUs] BHYTPEHHEM OJHEPruuM Tela B PeE3ysbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue siBJIEHUS TEIUIOOOMEHA NPU CMENIMBAHUU XOJOJIHON U

ropsiyer BOJBIL.

9. OmpeneneHve  KOMMYECTBA  TEIUIOTHI, IOJYYEHHOO  BOJOW  MpHU

TEMJI000MEHE C HArPEThIM METAJUTMYECKUM LIUIUHAPOM.

10. OnpezienieHne yIeabHOM TEMJIOEMKOCTH BELLECTBA.

11. MccnemoBaHue mpolecca ucnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIQXKHOCTH BO3/TyXa.

13. OnpeneneHne yaeabHON TeIIOTHI IUIaBICHUS JIb/A.

Pa3znesn 7. DilekTpuyecKHe 1 MAarHUTHbIE SIBJICHUS.

Dnektpu3auus Ten. [Ba poja 3iaeKkTpudecKux 3apsanoB. BzammoperctBue
3apspkeHHbIX  Ted. 3akoH KyioHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUS MEX]TY TEJIaMH).

DnekTpudeckoe nojie. HanmpskCHHOCTh 3iekTpudeckoro mosst. IlpuHuumn
CYyHEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIN AJIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpoBoIHMKM W  JUBJEKTPUKUA. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKAa.
Nctounuku mMOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuna TOKa.  DIEKTPUUECKOE  HaNpsHKEHUE.
CormnpoTuBiieHHE TPOBOJHKMKA. YJIETbHOE CONPOTUBIICHUE BellecTBa. 3akoH Oma
s ydactka nend. llocnenoBarenbHOe€ W MApajuIEIbHOE  COCIMHEHUE
IIPOBOJHUKOB.

Pabora © MOIIHOCTH »3JieKTpuueckoro Toka. 3akoH Jlxoyna—JIeHua.
DNeKTpUYECKHUEe LENu U MOTPEOUTENH 3JIEKTpUUECKOr sHEpruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctositHHble ~ MarHuTHL. ~ B3anmoaedcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MaruutHoe noje 3eMIIM U €ro 3HaYeHue ISl )KU3HU Ha 3eMII€.
OnbiT  Opcrena. MarauTHoe 1oJie  AJIEKTpUYECKOro Toka. Ilpumenenume
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MAarHUTHOTO TOJIs Ha TPOBOJHUK C TOKOM.
DJNIEKTPOJIBUTATENlb IOCTOSSHHOTO TOKa. Vcronbp3oBaHWE >JE€KTpOJBUraTesicld B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OmnsiTel @apanes. SBneHne 2meKTpoMarHuTHOW MHAYKUUM. [IpaBuno Jlenna.
DIIEKTPOreHEepaTop. CriocoOsI MOJTy4YECHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHHKAX SHEPTHH.

JHemoncmpanuu.

DIIEeKTpU3aLHUS TEL
JIBa posia 3JE€KTpUUYECKUX 3apsAJ0B U B3aUMOJIEUCTBUE 3APSIKEHHBIX TEIL
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAS] UHTYKIIUSL.
3aKOH COXpaHEHUS JIEKTPUUYECKUX 3aPSIO0B.
[IpoBOIHUKYN U TUAIEKTPUKH.
MoaenupoBaHre CUIIOBBIX TUHUM 3JIEKTPUUYECKOTO IO,
HcTouHMKM NOCTOSTHHOTO TOKA.
JIeliCTBHS IIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUH TOK B )KHJIKOCTH.
. 'a30BBIM pa3psia.
. I3mepeHune cuibl TOKa aMIIEpMETPOM.
. I3mepeHne 3eKTpUYECKOTro HAMPSHKEHUST BOJIBTMETPOM.
. PeoctaT u Mara3uH conpOTUBIICHU.
. BzaumozencTBre NOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOXHOCTH Pa3AeICHHUs MMOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OnsiT OpcTena.

MarauTHoOE 1oJjie ToKa. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSHHOTO TOKA.

HccnenoBanue sSBIeHUS 2IEKTPOMarHUTHOM MHTYKIIVH.

Onbitel @apajes.

3aBUCHUMOCTh HANpaBJCHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

DJIEKTPOre€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimul.

1.

o v koW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOJEHUIO DJIEKTPU3aUUU Tel MHIYKUUMEH U 1pu

CONPUKOCHOBEHUHU.
HccnegoBanue JEWCTBUS AIEKTPUUYECKOTO TMOJISI HA MPOBOJHUKH M
JIADJICKTPUKHU.

Coopka 1 mpoBepKa padOoThI AIEKTPUUYECKOM 1IETIH MMOCTOSIHHOTO TOKA.
N3mepeHue u peryampoBaHUe CHUITbI TOKA.

N3mepenue u peryirpoBaHre HapsKEHUSI.

UccnenoBanme 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO YEpe3 PE3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAIIPSHKCHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPUPYIOIITHEC 3aBUCUMOCTH AIEKTPUUECKOTO
COTMPOTHUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAIN IOMEPEYHOTO
CEUYCHHS M MaTepuara.

[IpoBepka mpaBwiIa CIOXKEHUS HAMPSDKCHWH TMPH  ITOCIEI0BATSILHOM
COCTMHCHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuna Juisi CHJIBI TOKa MPU MMApPaUICTbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpeaenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 PEIUCTOP.
OmnpeneneHre MOIIHOCTH — JJIEKTPUYECKOTO  TOKA, BBIACISIEMONM Ha
pe3ucTope.

HccnenoBanune 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarersi.

HccnenoBanne MarHuTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MArHUTOB.
N3ydyenne MarHMUTHOTO MO  TOCTOSHHBIX ~ MarHUTOB TIPU  UX
00bEIMHEHUY U Pa3/ICJICHUH.

Uccnenoanue neicTBUsl SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KAaTyIIKM C TOKOM M MarHata OT CHJIbl TOKAa W HalpaBJEHUsS TOKa B
KaTyIIKE.

18. MI3yuenue AeiCcTBUA MArHUTHOTO MOJI HA MPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue v u3ydyeHue paboThl AJIEKTPOIBUTATENSL.

20. U3mepenue K11/ asekTpoaBurarebHON yCTaHOBKH.

21. OnBITBI IO HKCCIICIOBAHUIO SIBIICHUSI SJEKTPOMArHUTHOW WHIYKIIMU:
VCCIICIOBAHUE W3MECHEHHWM 3HAYCHHWSI M HANpaBJICHUS WHIYKIHOHHOTO
TOKaA.

9 KUIACC

Pasznea 8. Mexannueckue siBJIeHUS.

Mexanuueckoe JABWKEeHHE. MarepuanbHas Touka. CucremMa oOTcCYETa.
OTHOCUTENIBHOCTh MEXAaHMYECKOIo JBHXKECHHS. PaBHOMEpHOE NpPSMOIMHEHHOE
nBxkeHue. HepaBHomepHoe npsiMosiHelHoe JBrkeHue. CpellHsisi 1 MTHOBEHHasI
CKOpOCTbB T€Jla TP HEPABHOMEPHOM JBH>KCHUH.

VYckopenue. PaBHOyckopeHHOEe mpsiMoiiMHEWHOE aBmxkeHue. CBoOomHOE
nagenue. OneiTel ['anues.

PaBHOMepHOe aBMkeHHE N0 OKpykHOCTU. [lepmoa u vactora oOpaieHus.
JIuneliHas u yriioBasi CKOpoCTU. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepseii 3axkoH Herorona. Bropoii 3akon Hetorona. Tperuid 3akon HeroToHa.
[IpuHIMI CYIIEpIO3ULINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TpeHUs CKOJbKEHUs, CUila
TPEHUSI IOKOS, IPYTUE BUbI TPEHMUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
najgeHus. JIBmxenue niaHer Bokpyr Comuua. IlepBasg kocmuueckasi CKOpPOCTb.
HesecomocTh n meperpysku.

PaBHOBecue martepuaiibHONW TOUKH. AOCONIOTHO TBEpIOE Teyo. PaBHOBecue
TBEPAOTO TeJla ¢ 3aKPEIVICHHOM OChIO BpallieHus. MOMEHT cujbl. LIeHTp TsokecTH.

Nmnynec tema. M3menenne nmnyinbea. Mnynbse cuiibl. 3aKOH COXPaHEHHMS
UMITyJibca. PeakTHBHOE IBUKEHNE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa cui TsbKecTd, YHNPYrocTH,
Tpenus. CBsi3b 3Hepruu U padbotel. [loTeHIManbHas SHEPTUs Tela, MOJAHITOrO Haj
MOBEPXHOCTHIO 3emiin. [loTeHIIManbHas SHEPTUs CKaTol NpyKuHbl. KuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPrUU.

JHemoncmpauuu.

1. HaGnrogenne MeXaHMYECKOTO JBUKEHUS Tea OTHOCUTENIBHO Pa3HBIX TeJ

oTcUeTa.
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8.
9.

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

CpaBHeHHE TyTE W TPACKTOPUM JABMIKEHHUS OJAHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PAa3HBIX TEJI OTCYETA.

N3mMepeHne CKOpOCTH U yCKOPEHUS IIPSIMOJIMHENHOTO IBUYKEHUS.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO JIBHYKEHUS.

Hablntonenue nBr>xeHus Tena no OKpyKHOCTH.

Habmonenne MexaHn4ecKuX SIBJICHUM, MPOUCXOASIUX B CUCTEME OTCUETa
«Tenexxka» 1TpUu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHHUU
OTHOCHUTEIIbHO KabuHeTa (PU3UKH.

3aBHCHUMOCTb YCKOPEHMS TeJa OT MAcChl Tela W JEHCTBYIOLIEH HA HETO
CUJIBL.

HabGntonenue paBeHcTBa CUJl PU B3aMMOJICHCTBUH TEIL.

N3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[Iepenaya ummnynbca Npyu B3aUMOJICHCTBUU TEIL

[IpeobOpazoBanus sHEPTUH MTPU B3aUMOCHCTBUM TElL.

CoxpaHeHHe UMITyJIbCca IPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue uMITyjibca pu adCONMIOTHO YIPYTrOM B3aUMOJIEHCTBUM.
Halntonenue peakTMBHOTO JIBUXKEHHUSL.

CoxpaHeHre MEXaHUUECKOM SHEPruu Mpu CBOOOTHOM MaICHHUH.
CoxpaHeHre MEXaHUUYECKOM IHEPIrUU NIPH JIBUKEHHUHU TEJa MO IECTBUEM
HPY>KUHBI.

Jlabopamopnwie pabomost u onvimol.

1.

KoncTpyupoBanue TpakTta Mg pa3roHa M JaJbHEUIIEr0 paBHOMEPHOTO
JBH>KCHUS IAPUKA WA TEJICKKHU.

Onpenenenre cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBUXKCHHS
[1apyKa 10 HAKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpEeHHUs Tejla MPU PABHOYCKOPEHHOM JBHKEHUHU I10
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHHM MPH PABHOYCKOPEHHOM
JBKEHUHU 0€3 HayaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBWKCHHH 0e3
HayaJbHOM CKOPOCTHM IMYTHU OTHOCSATCS KakK psiJi HEUYCTHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JJABJICHHUSI.

Onpenenenve kodppuiineHTa TPeHUs CKOIbKEHUSI.

Omnpezenenne KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tela
110 TOPU3OHTAIBHOU MMOBEPXHOCTH.



10. OnpenesieHre padbOThl CHJIBI  YINPYrOCTH TIPU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. M3yueHue 3aKk0Ha COXpaHECHUS DHEPTUH.

Pa3znen 9. Mexanuveckne Koj1e0aHUsI U BOJTHBI.

KonebarenbHoe nBuxenre. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPUO/I,
4acToTa, aMIUIUTyJ1a. MaTeMaTHuuecKuil U NpYy>KUHHBIM MasTHUKH. [IpeBpanienue
SHEPTUU TP KOJIeOaTeTLHOM JIBHYKCHHH.

3aryxaromue — konebanus.  BreiHykaenHole — konebanus.  PeszonHanc.
Mexanuueckne BoiHBL. (CBoOHCTBA MeXaHWYECKUMX BOJH. [IpomonbHble W
nonepeyHple BOJIHBL. J[MMHA BOJXHBI M CKOPOCTh €€ PaclpOCTPAHEHUS.
MexaHnuecKre BOJHBI B TBEPJIOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BblcoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

JHemoncmpayuu.

1. HaOmromenue xoieOaHWil Te IIOA AEHUCTBUEM CHIIBI TSDKECTA U CHIIBI
YIPYTOCTH.

HabGntonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HabmroneHune BeIHYKICHHBIX KOJIeOaHWH U pe30HaHCA.

Pacnpoctpanenue npo10ibHbIX U MOMEPEUYHbIX BOJIH (HA MOJIEIH).

Habmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomout u onvimel.

1. OmpeneneHre YacTOThl M TepUoja KoJeOaHUM  MaTeMaTH4eCKOTO
MasITHUKA.

2. OmpeneneHrie 4aCTOTHI U TIepHO/Ia KOJIeOaHU MTPY>KUHHOTO MasTHUKA.
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3. UccnenoBanue 3aBUCUMOCTH MEPUOIa KOJIeOaHUH TOJIBEIIEHHOTO K HUTU
rpy3a OT JJIUHBI HUTH.
4. WccnemoBaHue 3aBUCUMOCTH TMepUOia KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. [IpoBepka He3aBHUCHMMOCTU TIEpHOJa KOJIeOAHUU TPy3a, MOABEHICHHOTO K
HUTH, OT MacChl rpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuojia  KosjeOaHwuit
NPY>KMHHOTO MasTHUKA OT MAaCChl IPy3a U HKECTKOCTH MPYKUHBI.
7. W3MmepeHue ycKopeHusi CBOOOTHOTO MaeHUSI.
Pa3nen 10. DjieKTpoMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJTHBI.
DJIEGKTPOMAarHUTHOE  ToJIe.  DJEKTpOMarHuTHbie  BoOJIHBL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHHE
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.



DJleKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBA
CBETa.

Jemoncmpayuu.

1. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomost u onvimol.

1. W3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIJIBHOTO

Tenedona.

Pa3znen 11. CBeToBbIE sIBJIEHMS.

JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  [IpsamonuHeinHoe
pacnpoctpaneHue ceta. 3atMenus Connna u JIyael. Otpaxkenue ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAKEHHUS CBETA.

[Ipenomsienne cBeTa. 3aKOH TmpelnoMieHusi cBeTa. [lomHoe BHyTpeHHEe
OTpaKEHHE cBeTa. VCroiap30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUSA B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B usmH3e. Onrtuueckas cucrema ¢oToanmapara,
MUKpOCKONa M Tejeckona. [7a3 kak onTtudeckass cucrema. biM30pykocTh U
JNAIbHO30PKOCTb.

Paznoxenune Oemoro cBera B cmekTp. OmbiTel Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /(ncnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE pacnpOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tonydenue n300pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

Onrtuueckuii CBETOBO/I.

XoJ tyuei B coOuparoie JuH3e.

XoJ JIydeu B pacCEerUBarOIIEH JIMH3E.

[Tonyuenue n300pakeHUM C MOMOIIBIO JIUH3.

[Tpuntun neiicTBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Mogens rmasa.

11. Paznoxkenue 6e0ro cBeTa B CIEKTp.
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12. [lonyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomout u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH yIJla OTPaXEHHUSI CBETOBOIO Jyya OT yIJia
najcHUsI.

2. M3ydeHue xapaKTepucTUK U300paKeHUS MPeIMeTa B IIIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCHMOCTH yIijia IPEJIOMJIEHUS] CBETOBOIO Jiy4a OT yrIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomyueHnue U300paKEHHM C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpexenenue HOKYCHOTO PaCCTOSHUS M ONITUYECKOM CHIIBI cOOMparoiei
JIMH3BI.

6. OIBITHI 10 PA3JIOKEHUIO OEIOr0 CBETA B CIEKTP.

7. ONbITHI MO BOCHPUATHIO LBETA MPEIMETOB NPHU UX HAOIIOACHUHN Yepe3
I[BETOBbIE (DUIIBTPBHI.

Pasznea 12. KBaHTOBEBIC SIBJICHUS.

Omneitel Pesepdpopna u nmnanerapHas mozaenb aroma. Monens atoma bopa.
Hcnyckanue u normonieHue ceera aroMoM. KBaHTel. JInHeWyaTbie CEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHue aTOMHOTO
aapa. HyknonHas Mogxens atomHoro sapa. HM3zoromsl.  PannoakTtuBHBIE
npespaienus. llepuon nomypacnanga aTOMHBIX sizep.

SAnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsAJ0BOIO MU MAacCOBOIO YHCEIL
DHeprusi CBsA3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuuu cuHTe3a U
nenenusd saep. Ucrounuku sneprunt ConHIA U 3BE3I.

SAnepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIYYCHHU Ha IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3JIyUYEHHUS U MOTJIOIICHHUS.

2. CnexkTpsl pa3au4HbIX ra3o0B.

3. Cnektp BoziopoJa.

4. HaGmronenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka MOHU3UPYIOLINX U3TyUYEHHI.

6. Perucrpanus uznydeHus IpUpOAHBIX MUHEPAJIOB U MPOYKTOB.

Jlabopamopnwie padbomout u onvimol.

1. HaGnronenue CIuionIHbIX U TMHEHYAThIX CIIEKTPOB U3TYUYCHHUSL.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE DHEPIMHU YACTHUIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pasinoakTUBHOTO (poHa.

IHoBTOPUTEJHLHO-00001IIAIOIIIUI MOTYJIb.

[ToBTOpHTENBHO--0000AOIINI MOYJIb IPEIHA3HAYEH JIJIS1 CUCTEMATU3ALIMH
u  0000mIeHUsT MOPEeAMETHOTO  COJEpXKaHWUS W OMNbITa  JICATEIIBHOCTH,
IPUOOPETECHHOTO MPU U3YYEHHH BCETO Kypca (DM3HKH, a TaKkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHYy 10 (HU3MKe Ui OO0y4arommxcs,
BBIOPABIIMX 3TOT y4E€OHBII NpeIMeET.

[Ipu nM3yyeHuu JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JeSITETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEYMBACTCS JOCTHXKEHHE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (popmupyercs
€CTECTBEHHOHAy4YHasl IPaMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HMCCIIEIOBAHUS



SIBJICHUW TPUPOJBI U TEXHUKH, OBJIQJICHUE YMEHUSIMU OOBACHATH (PU3UUYECKUE
ABJICHUSA, TPUMEHSS TOJIyYEHHbIC 3HAHMS, pEIIaTh 3aJayd, B TOM YHCIIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpyuHUIMNMANBEHO AEATENBHOCTHBIA XapaKTEp AAHHOIO pas3feia peaau3yercs
32 CUET TOro, 4YTO OOy4YalollMecs BBIMOJHIIOT 3aJaHus, B KOTOPHIX UM
npeiaraceTcs:
HAa OCHOBE TIOJIyYEHHBIX 3HAHUW pacrmo3HaBaTh M HAYYHO OOBICHSTH
dusndecKue SBICHUS B OKPY’KAOIIEH MTPUPOJIE ¥ TIOBCETHEBHON KU3HH,
WCIIOJIB30BaTh HAyUYHbIE METObI UCCIACAOBAHUS (PU3UUECKUX SIBICHUN, B TOM
YuCJe A1l IPOBEPKU TMIIOTE3 U MOJTYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBHI HAMOOJEE BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMED, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMUYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUA U COXPAHEHHUS] BCEX M3BECTHBIX BUJOB
SHEPIUM.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenune (pu3mku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzydenus ¢Gpu3MKu Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y obOyuaromierocst 0yyT cqopMHUpPOBaHbI CICAYIOIINE JTUIYHOCTHBIE PE3YJIbTATHI B
YacTu:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

— MPOSIBJIICHUE UHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
busndeckoil HayKu;

— [IEGHHOCTHOE OTHOIIEHHUE K JOCTHKEHHUSIM POCCUNCKHUX YUCHBIX--(DU3HUKOB;

2) rpaKIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TpoOsieM, CBS3aHHBIX C MPAKTUYECKUM T[PUMEHEHHUEM
TOCTKCHUN (PU3UKH;

— OCO3HaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIOB B AEATEIbHOCTU
YYECHOT0;

3) 3¢TeTHYECKOT0 BOCITUTAHHUS:

— BOCIIPUSITUE ICTETHMUYECKUX KAdyeCTB (PU3NUECKOW HAYKU: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOrOCTU, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHUS

— OCO3HaHUE€ LEHHOCTH (U3UYECKOW HAayKH KakK MOUIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXKHEMIIEH COCTABILIIOIICH
KYJIBTYPBI;

— pPa3BUTHE HAay4YHOW JHO0O3HATENBHOCTH, MHTEpPECAa K HCCIEI0BATEIbCKON
JeSITENIbHOCTH;

S5) ¢opmupoBanusi  KyJbTYpPbl  30POBbSI W  3MOUMOHAJIBLHOIO
0J1aronoJry4usi:

— OCO3HAaHME IIEHHOCTH O0e30macHoro oOpa3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTHM MPAaBWI 0E€30IaCHOrO IIOBEJIEHUS Ha
TpaHCHOPTE, Ha JOPOrax, C AJIEKTPHUUYECKUM U TEIIOBBIM 00OpPYIOBaHHUEM B
JIOMAIIHUX yCIIOBUSX;

— chOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPH3HAHHE CBOEr0 IMpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y APyroro 4eIoBeKa;

6) TPy10BOr0 BOCIIMTAHUS:

— AKTUBHOE y4YacTHE B PEIICHHM MPAaKTHUYECKUX 3aj1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHu3alu, TOopoja, Kpas) TEXHOJOTMYECKOW H



COIIMAJIbHON HAINPaBJICHHOCTH, TPEOYIOMUX B TOM YHCIE M (DUINYECKUX
3HAHUU;

e — MHTEpPEC K MPAKTHUYECKOMY U3YUECHHIO TpOo(eccHii, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCITUTAHUS:

e — OpUEHTALMS HAa TpPUMEHEHUE (U3MYECKHX 3HAHMM JUIsl penieHus 3ajad B
00JlacTH OKpy’Karolieil cpeapl, IJIAaHUPOBAHHUS TOCTYNKOB U OLIEHKH HUX
BO3MOXKHBIX IMOCJICICTBUAN I OKPYKAIOIIEN CPEbI;

e — OCO3HaHME TJI00aLHOTO XapakTepa JKOJIOTHYECKUX MpoOJjIeM M MyTed HxX
peLIeHUS;

e §8) amanTanMM K M3MEHAKINMMCH YCJIOBHSM COLNMAJIbHOM W NPHUPOIHOM
cpensl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUM TIPU BBHITIOJHEHUU WCCIIEAOBAaHUN U
MPOEKTOB (PU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUIM
APYTHX,

e — TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YEPE3 IMPAKTUUYECKYIO
JIEATEIIbHOCTb;

e — MOTPEOHOCTH B POPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHCIIe (DOPMYITUPOBATH
UJIeU, TIOHATHUSI, TUTIOTE3bI O (PU3NUYECKUX O0OBEKTaX U SIBJICHUSX;

e — OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTU
buzuku;

e — IUIAHUPOBAHUE CBOETO pA3BUTUSI B MNPUOOPETEHUM HOBBIX (HUIUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATh U BBISBJISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3MUECKUX 3HAHUI;

e — OIICHKAa CBOMX JICUCTBUM C YUYCTOM BIIMSIHUS Ha OKPY’KAIOUIYIO CpEny,
BO3MOYHBIX IJI00ATbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynprare ocBoeHHs TporpaMMmbl MO (GU3MKE HAa YPOBHE OCHOBHOTO
obmiero o6pa3zoBaHus y oOyyaromierocs 0yayT cdopMUpOBaHbl MeTalnpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONINE TT03HABATEILHBIC YHUBEPCATbHBIC yIeOHbIC IEHCTBUS,
KOMMYHUKATUBHBIC  YHUBEpCaJIbHBIC  ydeOHBIC  JCHCTBUS,  PETyJISTHBHBIC
yHUBEpCaIbHBIC YUCOHBIC JICHCTBUS.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Ba3oBble Jjornueckue n1eiicTBUA:



*BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC TPU3HAKKM OOBEKTOB
(sBIICHUI);

e YCTAHABIIMBATh CYIIECTBECHHBIA MPU3HAK KIACCHU(DUKAIIMU, OCHOBAHUS JJIS
00001IIeHNS U CPAaBHEHUS,;

¢ BEISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pacCMaTpUBaEeMbIX (akTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K PU3NYECKUM SBICHUSIM;

* BBISIBJISITh  TIPUYUHHO--CJICACTBEHHBIE CBSI3U TPU H3YYEHUU (U3HUECKUX
SIBICHUHM U TPOIIECCOB, JETaTh BHIBOABI C MCIOIH30BAHUEM JIECTyKTUBHBIX
¥ MHIYKTUBHBIX YMO3AKJIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3IX
(bu3NYECKUX BEJIMYNH;

e CAMOCTOSITEIFHO BBIOMPATh CIOCOO pelieHus] yueOHOM (pU3NUecKor 3a1adun
(cpaBHEHME HECKOJIBKMX BapHaHTOB peuleHusi, BbIOOp Hauboiee
MOAXOJIAIIETO C YYETOM CAMOCTOSITEIILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibcKkue 1eMCTBUS .

* MICIIOJIB30BATh BOMPOCHI KAaK UCCIIE0BATEIbCKUNA MHCTPYMEHT MMO3HAHMS,;

¢ IPOBOJUTH 1O CAMOCTOSITEILHO COCTABJIEHHOMY TUIaHY ONBIT, HECIOKHBIH
bu3nUecKkuil HKCIIEPUMEHT, HEeOONbIIOE HCCAeAOBaHUE (PU3UUYECKOTO
SIBJICHUS;

e OI[CHWBATh HA TMPUMEHHMOCTb ¥  JOCTOBEPHOCTh  HWH(OpMaIHIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIHPOBATH OOOOLIEHUSI W BBIBOJBI MO pe3yjbTaTam
IPOBECHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEJOBAHMS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (PUBNUYECKUX
MPOIIECCOB, a TAK)KE BBIABUTATh MPEANONIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaXx.

Pab6ora ¢ ungopmanmueii:

o PUMEHSITh PA3JMYHBIE METOJbI, HHCTPYMEHTHI W 3alPOCHI TIPH TIOWCKE
orOope MHGOPMALMK WIM JAHHBIX C Y4E€TOM MPEAJIOKEHHOW Yy4yeOHOU
busndeckoit 3a1auu;

e AHANIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HWH(OOpMAIUIO
pPa3TUYHBIX BUJOB U ()OPM MIPEACTABIICHHUS;

¢ CAMOCTOSITEIHHO ~ BHIOMpaTh  ONTHMAIbHYIO  (GOpMYy  MpEICTaBICHHUS
uHpopManuu U WUTIOCTPUPOBATH pEIIAEMbIE 3aJladyd  HECJIOKHBIMU
CXeMaMH, TharpaMmmamMu, HHOU rpaduKoi 1 1X KOMOWHAIIUSIMH.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE yUeOHbIE AelicTBUS:

eB XO07€ OOCYXJEHUS Y4YeOHOro marepuana, pe3yJbTaToB JabopaTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA DPEIICHUE 3aJaud U MOJJepKaHue
01arokenaTeIbHOCTH OOIICHUS;



e COITOCTABJISATh CBOU CYXKJCHUS C CY)KICHUSIMH JAPYTUX YIACTHUKOB JHAIIOTA,
OOHAPYXUBATh Pa3ININE U CXOACTBO MTO3UITHIA;

e BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

o MyOJIMYHO TIPEACTABIATH PE3YJbTAThl BBHITOJTHEHHOTO (HYU3MYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

e IOHUMATh M HCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIWBUIYaTbHON
paboThI MpU PEIICHUN KOHKPETHOU (Pr3NUecKoi TpoOIeMbl;

o MPUHUMATH IIEJTH COBMECTHOM JACATCIIBHOCTH, OPTaHU30BBIBATH JACHCTBUS 110
e¢ JIOCTIDKCHHIO: pacmpelessiTh poiid, OoOCyXIaTh TIPOIECCHl U
PE3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

¢ BBITIOJTHATH CBOIO YacTh PabOTHI, TOCTUTAs Ka4yeCTBEHHOTO PE3yJbTara Io
CBOEMY HAIMPABICHUIO W KOOPAWHHUPYS CBOW JACUCTBUSA C JAPYTHMH
YJIeHAMU KOMaH/IbI;

* OI[CHMBATh KA4e€CTBO CBOETO BKJaJa B OONIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENHFHO CHOPMYITMPOBAHHBIM YYaCTHHKAMU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHUBeEpCcaJbHbIe y4eOHbIe AelicTBUS

Camoopranu3amnus:

e BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOLUX st
penieHus: pU3NUEeCKUX 3HaHUM;

e ODUEHTUPOBATHCS B PA3IMYHBIX  [OAXOAAX  IPUHATUSA  PELICHUU
(MHAMBUAYAJbHOE, NMPUHATUE PELIEHUS B TIpyMNINe, NPUHATUE PEIIECHUN
TpyIToi);

e CAMOCTOSITEIbHO COCTaBJISATh QJITOPUTM pPEIIeHUs] PU3NYECKON 3aJauu WU
IUTAHA HMCCIICJJOBAHMSI C YYETOM MMEIOLIUXCSI PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apr'yMEHTHPOBATh NpeIIaracMble BAPUAHThI PEIIECHUM;

e JI€TIATh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJVIEKT:

e 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYyAallMH U NIPEJIaraTh IJIaH €€ U3MEHEHHUS;

¢ O0BACHATD  NPUYMHBI  JOCTHKEHHS  (HEJIOCTIIKEHHS)  Pe3yJbTaTOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPUOOPETECHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHUCJE€ B XOJ BBINOJIHEHHS
(GU3MYECKOTO UCCIENOBaHMS MJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBILIMXCA CUTYyalMi, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEW;

e OLICHNBATh COOTBETCTBUE PE3YJIbTATA LIETIU U YCIOBUSM;

e CTaBUThH ce0s HA MECTO JAPYroro 4YejloBeKa B XOJI€ CIopa WM AUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYroro;



e IPH3HABATh CBOC MPABO HA OLIMOKY MpHU pelIeHUH (HU3MUECKUX 3a]a4 WIH B
YTBEPKIACHUIX HA HAYYHBIE TEMBI U TAKOE YK€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 7 kj1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpakaTh COPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHI:

* MICTIOJIB30BATh MOHATHA: (U3NYECKUE U XUMUYECKHUE SBJICHUS, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIEb, TUNIOTE3a, AUHULBI (PU3NYECKUX BEIMYMH, aTOM,
MOJIEKYyJla, arperarHble COCTOSIHUSI —BellecTBa (TBEPAOE, KHUIKOE,
razoo0pas3Hoe), MEXaHUUECKOe JBUKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOPUS, PaBHOACUCTBYIOIIAs cuia, jaedopmanus
(ynpyrasi, iacTu4eckas), HEBECOMOCTb, COOOIIAIOIIUECS COCY/bI,

e paznuuaTh sBACHUS (AU y3usi, TEIUIOBOE IBMXEHHE YacTHI] BeEIeCcTBa,
pPaBHOMEPHOE  JBWXKEHUE, HEPAaBHOMEPHOE  JBMIKEHUE, HHEpUUs,
B3aUMOJICHICTBUE TEJ, PABHOBECHE TBEPIBIX TEI € 3aKPEIUICHHON OCBHIO
BpallleHus, Nepenada AaBi€HUS TBEPABIMU TEJIaMH, XUAKOCTSIMU U
razamy, arMochepHoe [aBlieHHWe, IUIaBaHUE TeJl, MpPEeBpalICHUS
MEXaHUYECKON SHEPruy) IO OINMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3UUYECKOE SBIICHUE;

e paCllO3HABaTh  MPOSIBJICHHE  M3YYEHHBIX  (PU3MYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM 4HClIe (PU3NYECKUE SIBICHHUS B TPUPOJE:
IPUMEPBI JABUKEHHUS C PA3JIMYHBIMU CKOPOCTSAMHU B XKMBOM M HEXKUBOU
NpUpOJE, ACUCTBUE CHUJIBI TPEHHUA B MPUPOJE U TEXHUKE, BIHUSHUE
aTMOC(EpHOro JABJICHUS Ha KUBOM OpraHu3M, IUIABaHHE PbIO, pblYaru B
TEeJIe YeJIOBEKa, MPU ATOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YUEOHYIO,
BBIJIETISITh CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3NUECKUX SBIICHUI;

e ONIMCHIBATh M3YyYEHHBIE CBOWCTBA TeNl M (PU3UYECKUE SBIICHUS, HCIOIb3YS
busnyeckue BeIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEILECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tella, Cujla TpPEHHUs, JaBlieHHWe (TBEpAOro Teja, KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS. CUJIa, MEXaHH4YecKas paboTa, MOIIHOCTb, IJIEYO CHUJIbIL,
MOMEHT CHJIbL, KOI(DPUIIMEHT TOJIE3HOr0 JEUCTBUS MEXaHU3MOB,
KMHETHYECKass W IOTEHIMANbHAs SHEPIHsi), IPH OMUCAHUU IPABHIIBHO
TpakTOBaThb  (U3WYECKUH  CMBICT  HCIHOJB3YEMBIX  BEJIMYHMH, HX
0003HAUEHUA W EAUHMIBI (PU3MYECKUX BEIUYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIUUYHHY C APYTMMHU BEJIIMYMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH;

e XapaKTepU30BaTh CBOMCTBa Ted, (U3HYECKUE SBICHUS M TPOLECCHI,
UCIIONb3Ysl MpaBuia CIOXKEHUs Cuil (BOJIb OJHOM mpsiMoii), 3aKoH ['yka,



3akoH Ilackans, 3akoH Apxumena, MpaBujiIo paBHOBecHUs pbivara (6Ji0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXpPAaHEHHUS MEXaHUYEeCKOM
SHEpruM, NpU 3TOM JlaBaTh CIJOBECHYIO (OPMYJIMPOBKY 3aKOHA W
3aMKUCBIBATh €r0 MATEMATUYECKOE BHIPAKECHUE;

¢ O0BACHATH (PU3HUYECKHE SIBJICHUS, MPOLECCHl U CBOWMCTBA TEN, B TOM YHUCIE U
B KOHTEKCT€ CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIaroB C ONOpPOod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PM3HUYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pelIaTh pacyeTHbIC 3a/1a4u B 1—2 eHCTBUS, UCHOIB3YS 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOLINE (PU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaJlIM3a YCJIOBUS
3a/layd  3alKChiBaTh KpaTKO€ YCIOBUE, TMOACTAaBIATh (DU3HUECKUE
BEJIMYMHBI B (DOPMyJBI W TMPOBOJUTH PACUCTHI, HAXOAWTH CIIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI pelIeHUs 3a/1ay, OLICHUBATh PEATHMCTUYHOCTh
MOJIy4YeHHOM (PU3NYECKON BETMYHHEI;

epacmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEIIUTh TMPH MOMOIIH
(bu3HMYECKUX METOJIOB, B ONMCAHUU UCCIIEOBAHUS BBIICISATH IPOBEPIEMOE
npeanojoxkenue  (TUmoresy),  pa3ivyatb W HUHTEPHPETUPOBATH
MOJIYYCHHBIA pPE3yJIbTaT, HAXOAWTh OIMOKH B XOJE ONBITA, JENaTh
BBIBOJIbI 10 €0 PE3yJIbTaTaM;

¢ IPOBOJIUTH OTIBITHI 11O HAOIIOICHUIO (PU3UUECKUX SBICHUHN WIH (QU3NUECKUX
CBOMCTB Ted: (pOPMYJIUPOBATH MPOBEpsieMble MPEIINOJIOKEHUs, COOUPATh
YCTaHOBKY W3 MPEUIOKEHHOTO 000pYAOBaHMUS, 3aMCHIBATh XOJ| OMbITa U
bopMyIIUpOBaTH BHIBO/IHI;

e BHITIOJIHSATH MIPSIMbIE U3MEPEHHS PACCTOSIHUSI, BPEMEHH, MacChl Teja, 00beMa,
CWJIBl M TEMIIepaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 3amMUCHIBATh TIOKa3aHWs MPUOOPOB C YYETOM 3aJIaHHOUN
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOAUTH HMCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3NYECKON BEIMUYMHBI OT
JPYroil C HCIOJb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCUMOCTH IIYTH
pPaBHOMEPHO JBIDKYIIETOCS Tella OT BpPEMEHH MABM)KCHUS Tela, CHIIbI
TPEHUsI CKOJILKEHHUSI OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOIIAIA CONTPUKOCHOBEHUS TEJ, CUJIbI
YOPYTOCTH OT YJUIMHEHHS TPYKUHBI, BHITAJIKUBAIOIICH CHJIBI OT 00BEMa
NOTPY>KCHHOW YacTH TeJla U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
MJIaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  Y4eOHOTO MCCIIEOBAaHUS, COOHMpaThb YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs, CleAys MNPeJIOKEHHOMY IUIaHy, (PUKCUPOBATH



pe3ynbTaThl MOJTYYCHHOH 3aBUCHMOCTH (M3MUYECKUX BEIMYMH B BHUJIC
NPEJIOKEHHBIX Ta0iMIl U TIpaduKoB, AeNaTh BBIBOJABI 0 pe3yjibTaraM
UCCIICIOBaHMS;

¢ IPOBOJUTH KOCBEHHBIE M3MEpeHHs] (U3MUECKUX BEIUYMH (IUIOTHOCTH
BEIIeCTBA JKUIKOCTH W TBEPAOTO Tela, CHJIa TPEHUS CKOJbXKEHUS,
JaBJI€HME  BO3/AyXa, BBITAJIKMBAIOLIas  Cuja, JEHCTBYyIOIas  Ha
HNOTPYKCHHOE B KUJAKOCTb TeNo, KO3(PPUIMEHT MOJE3HOro AeCTBUS
OPOCTBIX MEXaHU3MOB), CIEAyS MPEAJOKEHHOW WHCTPYKLIUU: TIPH
BBITIOJTHEHUH HW3MEpPEHUN COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIUMCIIATh 3HAYEHNE UICKOMOMN BEJIMYNHBI;

e COOJTIO/IATh MpaBWJIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1ad0opaToOpHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHIMUIBI JIEHCTBUS TPHOOPOB M TEXHHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS! IIJIOCKOCTB;

e XapaKTepU30BaTh MPUHIUIBI  JIEHCTBUS  M3YyYEHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha HMX OMHCAHHUsS (B TOM YHCIE:
HNOJNUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THMIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUTHEBOW HACOC, ApEOMETP), UCIIOIb3YS 3HAHUS
O CBOMCTBaxX (PM3HUYECKHUX SIBICHHI U HEOOXOIUMbIE (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH MIPUMEPHI (HAXOUTh HHPOPMAIIHIO O PUMEPAX) MPAKTUYECKOTO
UCIONIb30BaHUsl (M3NYECKUX 3HAHWA B TOBCEAHEBHOM JKU3HHM IS
oOecrieyeHusi 0€30MACHOCTM TMpU  OOpalleHud ¢ nOpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbS U COOJIOJCHMS
HOPM HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIoLIeH cpee;

¢ OCYIIECTBISAITH  OTOOp UCTOYHMKOB wuH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJICIATH
UH(pOPMALIMIO, KOTOpash SBJISETCS HPOTUBOPEUMBOW MM MOXKET OBITh
HEJIOCTOBEPHOM;

* CTIOJIB30BAaTh TPW BBIMIOJHEHUN YUEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo  COJAEp)KaHUsS, CIPaBOYHBIE MaTepUabl,
pecypcbl cetu MHTepHeT, BinageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpMaLUU (PU3NYECKOTO COACpPKAHUs, B TOM
qucie MyOJUYHO JeNaTh KpPaTKUE COOOIIEHHUS O pe3yJsibTaTaX MPOEKTOB
WM Yy4eOHBIX HCCIEOBAaHWM, MPH 3TOM TPAaMOTHO HCHOIB30BATh



U3YYEHHBI TOHATUMHBIN amnmapaT Kypca (U3HKH, COIMPOBOXIAThH
BBICTYIUICHHE ITPE3CHTALNEH;

e[IPU BBHINOJHEHUH YYEOHBIX IPOEKTOB M UCCIEIOBAaHUM paclpenesTh
00s3aHHOCTH B TpPyHI€ B COOTBETCTBUU C IOCTABICHHBIMH 3aJayaMH,
CIIEIUTHh 3a BBINOJIHEHUEM IUJIaHa JCHCTBUM, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJA B  JEATCIBHOCTh  IPYNIbl,  BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAasE MHEHHE OKPY KAFOIIMX.

K xoniy oOyuenus B 8 kiiacce mpeMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y O0YHYAIOIIMXCA YMEHUM:

* CIIOJIb30BATh MOHSATHS: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE JBH)KCHHE
aTOMOB M MOJIEKYJI, arpEraTHhIE COCTOSHUS BEIIECTBA, KPUCTAIINYECKUE U
amop(Hble Tena, HACBIILIEHHBI1 M HEHACBIIIEHHbIA Tap, BIAXKHOCTh
BO3/lyXa, TEeMIepaTrypa, BHYTPEHHsSSI SHEpIus, TEIJIOBOW JBUIATEllb,
AJIEMEHTAPHBIN IEKTPUYECKUM 3apsij, dJIEKTPUUIECKOE MOJIE, IPOBOIHUKA
U JUBJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3inyaTh SBJIECHUA (TEIJIOBOE pAaCIIMPEHHWE W C)KaTue, TeIUlolepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAWJUISIPHBIE SIBJICHUS, MCIapEHUe,
KOHJCHCALlUs, IJIaBJI€HHUE, KpUCTalu3auus (OTBEplEBaHUE), KUIIECHHE,
Terionepeaaya (TemIonpoOBOHOCTb, KOHBEKIHS, U3IIy4YEHHE),
ANEKTpHU3alUs Tel, B3aUMOJECUCTBUE 3apAJIOB, EUCTBHS 3JIEKTPUUYECKOTO
TOKa, KOpPOTKOE 3aMblKaHHE, B3aWMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO I10JIS1 Ha TPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAsI MHIYKLUSA)
[0 ONHCAaHUI0 HX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3HUECKOE SBIICHUE;

e paCllO3HABaTh  MPOSIBJICHHE  M3YYCHHBIX  (PU3MYECKUX  SBJICHUA B
OKpY’KaloIllleM MHUpE, B TOM 4ucie (PU3MUECKHE SBJICHUS B HPHUPOJE:
MOBEPXHOCTHOE HATSHKEHWE W KalWULIPHBIE SBICHHS B IPUPOIE,
KpUCTaJUIBl B TIpupozae, wusnydeHne CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MoOpcKHe OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHEra, AIEKTPUIECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiu, Apeld MoMoCcoB, POJIb MArHUTHOTO TOJS JUIS KU3HU Ha
3emiie, OJIIPHOE CUSIHUE, MIPU ATOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHY10, BBIJCNIATh CYIIECTBEHHbIE CBOMCTBa (NPU3HAKU) (U3NYECKUX
SIBJICHUI;

¢ OIIMCHIBATh M3yYEHHBIE CBOMCTBA T€N W (PU3UYECKHUE SIBJICHUS, UCIONIb3YS
(bu3nyeckue BENTUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPrUsl, KOJIMYECTBO
TEIJIOTHI, yJAElbHasg TEIUIOEMKOCTh BEIECTBA, YJElbHAass TEIUIOTa
IUTABJICHUS, yJEJIbHas TeIUIoTa MapooOpa3oBaHus, yJAedbHas TEIIoTa
CropaHusi TOIUIMBA, KO3(PQGUUMEHT TOJE3HOro JACHCTBUS TEIIOBOM



MAalllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTHb BO3/lyXa, AJIEKTPUYECKUHN 3apsi,
CHJIa TOKa, 3JIEKTPUYECKOE HANPSUKEHHE, COIPOTHBIICHUE IPOBOJIHHUKA,
yAEIbHOE  CONpPOTHBIIEHWE  BemiecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpH OMNHCAHUM MPABUIBHO  TPAKTOBATh
(bU3MYECKUI CMBICT UCIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHHUS] U €IUHULIBI
¢u3NyecKux BEIUYUH, HAXOAUTh (POPMYJbI, CBA3BIBAIOIIME JaHHYIO
¢u3NYECKyl0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEIMYUNH;

e XapaKTEepU30BaTh CBOWCTBA Tell, (U3UYECKUE SABJICHUS M MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOpUH
CTPOEHHUs BEIIECTBA, MPHUHLMI CYNEPHO3ULHN IOJEH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i ydacTKa LEMu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHUs DHEPIUM, IIpU OTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPa)KEHUE;

¢ O0BACHATh (PU3MYECKHE MPOLIECChl U CBOWCTBA TeJ, B TOM YHCIE€ U B
KOHTEKCTE CUTYAllMil PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrH4ecKux
IIaroB ¢ OMOpod Ha 1—2 W3Yy4YEHHBIX CBOWMCTBAa (PU3UUECKUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pelIaTh pacyeTHbIE 3a/1a4 B 2—3 IeWCTBUS, UCHOJB3YS 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHalIu3a YCJIOBUS
34141 3aIMChIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JJIS
pelIeHus 3aJa4uM, BbIOMpaTh 3aKOHBI U (POpMYyJibl, HEOOXOAUMBIE IS €€
peuleHus, NPOBOAUTH PACYETBl M CPAaBHHUBATh IIOJYYEHHOE 3HAYCHHUE
¢u3nuecKoil BeIMYMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh IMpPOOJEMbI, KOTOpbIE MOYHO pEUMUTh MpU OMOUIA
(buU3MYECKUX METOJ0B, MCIOJb3ys ONHCAHUE HCCIEIOBAaHUS, BbIICIATh
IIPOBEPSIEMOE  IIPEAINOJIOKEHNAE, OLICHUBATh IPABHWIBHOCTH IOpsIKa
IIPOBEJICHUSI UCCIIEJOBAHUS, 1€JIaTh BEIBOJBL;

¢ IPOBOJUTH OTBITHI 110 HAOMIOIEHUIO (PU3NUECKHUX SBICHUN UIH (HU3HUECKUX
CBOMCTB TeN (KanWJUIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT
ero o0beMa, TeMIeparypbl, CKOPOCTH IMPOLIECcCa OCThIBAHUS U HAarpEeBaHUs
OpU U3IYyYEHUM OT LBETa H3JIydarouled (IOTJIOLIAouIei) MOBEpXHOCTH,
CKOPOCTh MCHApeHHsl BOJBI OT TEMIIEPATypbl >KMJIKOCTH W IUIOIIAIUA €€
ITOBEPXHOCTH, DJIEKTPU3ALMSA TEN W B3aUMOJECUCTBUE DJIEKTPUYECKUX
3apsA0B, B3aUMOJACHCTBUE IIOCTOSHHBIX MArHUTOB, BH3yaJId3alus
MarHUTHBIX ITOJIEW MOCTOSTHHBIX MArHUTOB, IEMCTBUS MarHUTHOT'O TOJIS Ha
IIPOBOAHUK C  TOKOM, CBOMCTBA  JJIEKTPOMAarHuTa,  CBOMCTBA



AIIEKTPOJBUTATENS] TOCTOSHHOTO TOKA): (OPMYJIHPOBATH IPOBEPSEMbIE
MPEANONI0KEHUS], COOMPATh YCTAHOBKY M3 MPEJI0KEHHOT0 000py10BaHuUs,
OTHCHIBATH XOJ1 OMBITa U (POPMYIUPOBATH BHIBOJIBL;

e BBITIOJIHATH NPSMBIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHON BIAXHOCTH
BO3/yXa, CHJIbI TOKA, HANpPSHDKEHUS C MCHOJIB30BAHUEM AHAJIOIOBBIX
npuOOpPOB M JATYMKOB (PU3NYECKUX BEIIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUM C YIETOM 3aJIaHHON aOCOTIOTHON MOTPENTHOCTH;

* IPOBOJUTH HMCCIEAOBAHNE 3aBHUCHMOCTH OJHON (U3NYECKOW BEITUYUHBI OT
JIpYyro ¢ HCHOJb30BaHWEM MPAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJN TONEPEUYHOTO
CEYEHUs U YAEIbHOTO COIPOTUBIICHHS BEIIECTBA IIPOBOIHUKA, CHIIBI TOKA,
UIAYLIETO 4Yepe3 TMPOBOAHUK, OT HANpPsDKEHUS Ha  NPOBOJHUKE,
UCCIIEIOBAHUE  IIOCIEAOBATEIbHOIO U  NApPaJUIEIbHOIO  COSAUHEHUM
MPOBOJIHMKOB): IUJIAHUPOBATh HKCCIIEIOBAaHUE, COOMpaATh YCTAHOBKY U
BBHITIOJIHATh WM3MEPEHHS, CIeAys MPEeAIOKEeHHOMY IUlaHy, (UKCHUPOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOiull U TpaduUKoOB,
JIeJIaTh BBIBOJIBI IO PE3YyJIbTaTaM MCCIEA0BAHNUS;

e IPOBOJINTH KOCBEHHBIE W3MEpeHUs (u3nyeckux BenuuuH (yaenbHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTUBICHUE MPOBOJHUKA, pabdoTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh M3MEPEHHs, coOMpaTh
DKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIElysl NMPEIJIOKEHHOW MHCTPYKLUH, U
BBIYUCIISATh 3HAYEHUE BEJIMYUHBI,

e COOMIO/IATh MpaBWJIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1adopaToOpHBIM
000py0BaHUEM;

e XapaKTEepPU30BaTh  NPUHIUIIBI  JCHCTBUS  U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHHUS (B TOM YHUCIHE:
CUCTE€Ma OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOHWHA, aMIepMeTp,
BOJIBTMETP, CYECTUYMK ODJIEKTPUUYECKOW HSHEPIUH, DIEKTPOOCBETUTEIBHBIC
NpUOOPBI, HArpeBaTEIbHBIE JEKTPONPUOOPHI (MPUMEPHI), FIEKTPUUECKUE
MPEJOXPAHUTEIIN, IEKTPOMATrHUT, JIEKTPOJABUTATENb MOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUSI O CBOMCTBAaxX (PM3MYECKUX SBICHUN W HEOOXOIMMBIE
bu3nveckue 3aKOHOMEPHOCTH;

e pacmo3HaBaThb NPOCTbIE TEXHUYECKUE YCTPOHMCTBA M HM3MEPUTEIIbHBIC
npuboOpel MO CXeMaM U CXEMaTUYHBIM pUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, IBUIATENb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI 3JEKTPUUYECKUX
LIETIEH ¢ MOCIEI0BATENIbHBIM U MAPAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB,
pasznuyasl ycJloBHbIE 0003HAUEHHUS SIIEMEHTOB 3JIEKTPUUECKUX LIeNel;



o IPUBOJIUTH TTPUMEPHI (HAXOAUTHh HHPOPMAIIUIO O MPUMEpaXx) MPaKTHIESCKOTO
UCIIOJIb30BAaHUSA (PU3WYECKUX 3HAHUW B TIOBCEJIHEBHOW IKU3HHU IS
oOecrieueHusi 0€30MACHOCTH TMpU  oOpaieHuu ¢ nOpudopamu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHS 30POBbSI M COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIeH cpeje;

¢ OCYNIIECTBJIATh TOUCK UWHGMOpMAIMK  (HU3HUYECKOTO  COJIEpKAHUS B
NuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH MW MyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX ~ MCTOYHWUKOB  BBIACIATH  HHGOPMAIHIO, KOTOpas
SIBIISICTCSI IIPOTUBOPEUNBON UM MOYKET OBITh HEJIOCTOBEPHOM;

e ICTIOJIb30BATh MPHU BBHINOJHEHUM YYEOHBIX 3aJaHU Hay4YHO--TIOMYJISIPHYIO
auTeparypy  (GU3MUECKOro  COJAEpKaHWs, CIPABOYHBIC MaTepUaIbl,
pecypchl cetu IHTEpHET, BiaieTh MPUEMaMHi KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHbIC IHMCbMEHHBIE W KpPAaTKUE YCTHBIE COOOILEHUS,
o0o6mas wuHQOpMaKMI0 U3 HECKOJBKUX HCTOYHHUKOB (PU3HIECKOTO
COoNIepKaHWsi, B TOM 4YHCIE TNYOJIUYHO TMPEACTABISITH PE3YIbTAThI
MIPOCKTHOW MJTM MCCIIEIOBATEIBCKON JESITCIIBHOCTH, MPU 3TOM T'PaAaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUHHBIA anmapar Kypca (QU3HKH,
COMPOBOXK/IATh BBICTYIUICHHE MPE3CHTAINCH;

eTIPM BBHIMIOJHEHWN YUYEOHBIX TIPOEKTOB U HWCCICIOBAHUN (U3HUECKUX
MPOIIECCOB PaCHpENeNiaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTAaBJICHHBIMU 33/1a4aMU, CICAUTH 32 BHITIOJHEHUEM IUIaHA JACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
NEeATEIbHOCTh TPYIIIBI, BHICTpPAaBaTh KOMMYHHUKATUBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHL.

K xoniy oOyuenus B 9 kjiacce npeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

¢ ICTIOJIL30BAaTh  TOHATHS: CHCTEMa OTCUCTa, MaTepHalbHAas  TOYKa,
TPAEKTOPHs,, OTHOCUTEIHbHOCTh MEXaHUYECKOro ABMXKEHUS, nedopmanus
(ympyrasi, IJlacTUYecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3KH, IEHTP TAKECTHU, aOCOITIOTHO TBEPIOE TENO,
IEHTP TSHKECTH TBEPIOTO Tejla, PABHOBECHE, MEXaHUUECKHUE KOJICOAHUsS U
BOJIHBI, 3BYK, WH(GPa3ByK M YJIbTPa3ByK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKajga 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CIEKTPBI MCITYCKaHUS M TIOTJIOMEHUs, anbda-, 0eTa- U raMmmMa-u3aydeHus,
W30TOIIBI, s/ICPHAs DHEPTETHKA,

e pa3nuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE [BUKEHHE, CBOOOIHOE
NajIcHUE TeJI, PABHOMEPHOE ABUKEHHUE TI0 OKPYKHOCTH, B3aMMO/ICHCTBHE



T€J, PEaKTUBHOE JIBM)KEHUE, KoyieOaTeIbHOE ABMKEHHUE (3aTyXxarouiue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKECHHE, OTPAKEHUE
3BYKa, IPSAMOJIMHEMHOE paclpOCTPAHEHHE, OTPAKCHHE U IPEIOMIICHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEJI0ro CBETa B
CHEKTp M CJOKEHHE CHEKTpaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIEKTpa
U3JIy4YEHHsI) TI0 ONMCAHUIO UX XapAKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOUINX JaHHOE (PU3NUECKOE SBIICHUE;

e paCllO3HABaTh  MPOSIBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SBJICHUA B
OKpy>XallIleM Mupe (B TOM uucie (U3HUECKUE SIBJICHUS B IPUPOAE:
IPWIKMBBI U OTJIMBBI, IBH)KEHUE IIaHeT COJIHEYHOM CUCTEMBI, PEAaKTUBHOE
JBUKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, IyHAMH, 3XO0, LIBETa Tell,
ONTUYECKUE SIBJICHUS B IMPUPOAE, OMOJOTMYECKOe AEUCTBHE BUJIUMOTIO,
yIbTpapuOIETOBOIO M PEHTTEHOBCKOTO U3JIyY€HUH, eCTECTBEHHBIN
paAMOAKTUBHBIN ()OH, KOCMUYECKUE Jy4d, PaJAMOAKTHBHOE H3JIyYECHHE
NPUPOJHBIX MHUHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX M3Iy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), IPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH) (DU3HUECKUX
SIBJICHU;

e ONIMCHIBATh M3yYEHHbIE CBOWCTBA Tell M (DU3UYECKHUE SIBJICHUS, MCIOJb3YS
¢usznueckue BENWYMHBI (CpPEeIHSsE M MIHOBEHHAash CKOpPOCTh Teja IpH
HEPaBHOMEPHOM JBUXEHUHM, YCKOPEHHE, NEPEMEIICHHE, NYyTh, YIioBas
CKOPOCTb, CHJIa TPEHUs, CUJla YIOPYrOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJIHOTO MAJEHMs, BEC Tejla, HUMIYJIbC TeJda, WMILYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, INOTEHLUAlbHAas SHEPrusi Tena,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUUAIbHAS SHEPIUs CHKATOU
NPY>KUHBI, KUHETHUYECKass DSHEprus, IOJHAas MEXaHW4yecKas JHEeprus,
NEepUOJ U YacToTa KoJeOaHUM, AJIMHa BOJHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, I0KA3aTelb IMPEJIOMIIEHUSI CPEbl), P ONUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DPU3HUECKUN CMBICT HCIOJIb3YEMbIX BEJIMYHH,
0003HAYEHUA W €AUHMIBI (PU3MYECKUX BEJIIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO0 BEIUYMHY C IPYTMMH BEIMYMHAMM,
CTPOUTH IPaPUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PUIUUYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTHH, 3aKOH BCEMUPHOTO TSATOTEHUS,
OPUHLMII CYHEpPHO3ULUN CHJI, HPUHLHUI OTHOCUTENIbHOCTH [ anuies,
3aKkOoHBI HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOr0 U MaCCOBOT'O YMCEN



IpH SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA M 3aIUCHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

¢ O0BACHATH (PU3WMYECKHE TMPOIECChl W CBOWCTBA TEll, B TOM YHCIEC U B
KOHTEKCTE CHTYallul MPAKTHUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHO--CIICICTBEHHBIE ~ CBSI3M, CTPOUTH OOBsICHEHHEe U3 2-3
JIOTUYECKUX II1aroB C OMOpPON Ha 2—3 M3YYEHHBIX CBOMCTBa (hM3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pellIaTh PACUCTHHIEC 3a7a4M (OMUPAIOIIHNECS] HA CUCTEMY U3 2—3 yYpaBHEHUIN),
UCIIONB3YSl 3aKOHBI M ()OPMYJIbI, CBSI3BIBAIONINE (DPU3MUECKHUE BEITUYMHBIL:
HAa OCHOBE aHaliM3a YCIOBUS 3a/1aud 3aluChiBaTh KpaTKOE YCIOBHUE,
BBISIBIISITh HEJOCTAIOININE WM U30BITOYHBIC JTAHHBIE, BHIOMPATh 3aKOHBI H
dbopMyIbl, HEOOXOAUMBIE JJIs PEIICHHUS, TPOBOAUTH PACUCTHl U OIICHUBATH
PEATMCTUYHOCTH MOJTYYEHHOTO 3HaYeHUS (PU3NIECKON BETMIUHEI;

e pacro3HaBaTh MPOOJIEMbI, KOTOpbIE MOKHO pELIUTh MpU MOMOIIU
(GU3MYECKUX METOJOB, MCIOJB3Yys ONMUCAHWE HCCICNOBAHUS, BBIICIATH
IpOBEPSEMOE TPEIINOJIOKEHNE, OIEHUBATh MPABUIBHOCTh IOPsAKA
NPOBEJCHUS  UCCIICJOBAHMsS, JIeNaTh BBIBOJIBI, HHTEPIPETHPOBATH
pe3yibTaThl HAOMIOECHUH U OIBITOB;

e IPOBOJIUTH OTIBITHI TIO HAOIONCHHUIO (DU3UYECKUX SBICHUN WA (PU3HUECKHUX
CBOMCTB Tenl (M3y4eHHE BTOPOro 3akoHa Hpl0TOHa, 3aKOHA COXpaHEHUs
DHEPruM, 3aBUCHUMOCThH TEeproja KoJieOaHWi MPYKUHHOTO MAasTHHUKA OT
MacChl Tpy3a U KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY]IbI
ManbIX  KoieOaHu#, NOPSIMOJIMHEHMHOE  pachpoCTpaHEHHE  CBETa,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300pa)KEHUS B
TUIOCKOM 3€pKalie M CBOMCTB H300pa)XK€HHUsS TMpeaMeTa B CcOoOMparomieit
JUH3e, HAOIO/IEHNE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB M3IIy4YEHUSs):
CaMOCTOATENLHO COOMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa
0o0Opy/lOBaHUs, ONUCHIBATH XOJ  ONbBITAa H  €ro  pe3yibTarhl,
(bopMyIMpOBaTH BHIBOIBI;

* IPOBOJINTHh TPU HEOOXOAMMOCTH CEPHUI0 MPAMBIX H3MEPEHUM, OMpenesis
CpeqHee 3HAaYeHHE W3MepsAeMOoil BeaMYuHbl ((POKYCHOE paccTOsHUE
coOuparolei JIMH3bI), OOOCHOBBIBATH BBIOOpP crHocoba H3MEPEHUS
(M3MepUTENIBHOTO TPHOOpa);

e IPOBOJNTH HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
WCITOJTb30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBHCHUMOCTHh ITYTH OT BPEMEHU
IpH PaBHOYCKOPEHHOM JBIDKEHWU 0€3 HayalbHON CKOPOCTH, MEPHUOa
KOJI€OaHUI MaTeMaTH4eCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIila OTPaKEHHUS CBETa OT yIJIa MAaJIeHUs W YIJia MPEJOMIICHUS OT yria
najeHus ). IUIAaHUPOBATh HCCIEAOBAaHUE, CaMOCTOSTENILHO COOHpaTh



YCTaHOBKY, (UKCHPOBATh Pe3yJbTaThl IMOJIYYEHHOH 3aBUCHUMOCTH
bu3nYecKux BETUYMH B BUJE TaONHI] U TpaduUKOB, AENaTh BHIBOJBI IO
pe3ynbTaTaM HCCIIEI0BAHNUS,

¢ IPOBOJNTH KOCBEHHBIC W3MEPCHHS (PU3MUCCKUX BEIWYHH (CpEmaHSsSA
CKOPOCTh ¥ YCKOPEHHE Tela TpPU PaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHHS, KCCTKOCTh MPYXUHBI, KOIPPUIIUEHT
TPEHUSI CKOJIbKEHHUsS, MEXaHWdeckas padoTa M MOIIHOCTh, YacTOTa U
nepuol KoJeOaHWi MaTeMaTHYeCKOro W TMPYKHHHOTO MAaSTHHUKOB,
ONTUYECKas Cuja coOuparomie JIMH3bI, pPaguOaKTUBHBIM  (OH):
MJIAaHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO0 YCTaHOBKY M
BBHITIOJTHSTh M3MEPEHHUs, CIEeNysl MPEI0KEHHON WHCTPYKIIMU, BBIUYUCISATH
3HAYCHUE BEJIMYMHBI U aHAJTU3UPOBATH MOYYEHHBIC PE3yJIbTAThI C yI¢TOM
3aJIaHHOM TOTPENTHOCTH U3MEPCHUI;

e COOJNIIOAATH TpaBUJIa TEXHUKUA O€30MaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

epa3WyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (U3MUYECKUX MOJICIICH:
MaTepHaibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCUHBIM HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJeNb aToMa, HYKIOHHAas
MOJIeJIb AaTOMHOTO SI/IPA;

e XapaKTEepPU30BaTh MPHUHIUIBL  JIEHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIIE:
CIUJOMETp, NAaTYMKU TIOJIOKCHUs, PACCTOSHHS U YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TEPHUCKOM, QoTroanmapar, ONTHYECKAE CBETOBOJBI,
CIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHUSI O
CBOMCTBax (U3MUECKUX SABJICHUA W  HeoOXoaumble (U3MUECKUE
3aKOHOMEPHOCTH;

¢ ICTIONIF30BAaTh CXEMbI M CXEMAaTUYHBIC PUCYHKH HM3YyYCHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX IIPOIECCOB
IpU PELICHUU Y4YeOHO--MPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI st
MOCTPOEHUS U300PKEHUI B TNIOCKOM 3€pKajie U COOMpAarolIeH JIMH3E;

e MPUBOAUTH MIPUMEPHI (HAXOAUTH UH(POPMALIMIO O MPUMEPAX) MPAKTUUECKOTO
UCITOJIB30BAaHUS (PU3WYECKUX 3HAHWW B TOBCEIHEBHOW IKU3HH JIJIS
obecrieueHus: OE€30MACHOCTH TP OOpalleHud C HpudopamMu |
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 370POBbSI M COOJIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOLIEH cpeie;

¢ OCYNICCTBJIATh TOUCK WH(GOpMAIMK  (HU3UYECKOTO  COJICpKAHUSI B
HNuTtepHeTe, caMoCTOsATENBHO (POPMYIIUPYS TTOUCKOBBIN 3aIIpOC, HAXOIUTh
MyTH OINPECIICHUs IOCTOBEPHOCTU MOJTYYECHHOW MH(POpPMAIMh Ha OCHOBE
UMEIOIINUXCS 3HAHUH M IOMOJHATEIBHBIX HCTOYHUKOB,;



¢ ICTIOJIb30BATh MPHU BBHINOJHEHUN YYEOHBIX 3a/JaHUM HAy4HO--TIOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOTOo  COJAEp)KaHUsS, CIPaBOYHBIE MaTepuabl,
pecypcbl cetu IHTepHET, BiIaieTh IPUEMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHBMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
MH(pOpMallMM W3 HECKOJbKMX HCTOYHUKOB (PU3MYECKOIO COIECpIKaHUS,
nyOJIMYHO MPECTaBIATh Pe3yIbTaThl MIPOEKTHOM WM HCCIEA0BaTENbCKON
NEeATEIbHOCTH, MpPU 3TOM TIPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN anmapar HM3ydyaeMmoro pasjena (U3UKd U CONPOBOXKAAThH
BBICTYIUICHHE TIpE3E€HTAlMel C Yy4eTOM OCOOEHHOCTEH ayAUTOpUU
CBEPCTHHUKOB.
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Pa3zjnen 1. ®u3uka u eé poJib B NO3HAHNH OKPY:KAIOIIEr0 MUPa
dusnka - HayKa o bubnunorexa LIOK pa3BUTHE HayYHOI ITpakTHyecKas
1.1 2 https://m.eds00.ru/7f41619 | M0O03HATENLHOCTH, pabora
MIPUPOJIE 4 UHTEpeca K
Bu6miorexa [IOK HCCJIeI0BATENbCKOM
duznyeckue
1.2 2 1 https:/m.edsoo.ru/7f41619 | ACATEIBHOCTH.
BEJTUYHHBI 4 HCIOJIb30BaTh
— MOHATHA: PU3HUIECKHE
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. . ps://m.edsoo.ru
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Hroro no pazneiy 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHUSI 0 CTPOEHHHU BellleCTBA
bubnuoteka [IOK WCITIOJIb30BaTh [IpakTrueckas
2.1 CrpoeHue BelecTBa 1 https://m.edsoo.ru/7f41619 [IOHATHS: ATOM, pabota
4 MOJIEKYIIa,
JIBioxeHue u bub6moreka [JOK arperaTHhIC
2.2 B3aUMOJIEICTBHE 2 1 https://m.edsoo.ru/7f41619 COCTOSTHUSA
YaCTHUII BEIIECTBA 4 BEIIIECTBA.
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Pa3InvaThb ABJICHUA

b Ka K byt 314,
ArperatHblie nGmroTexa LO by
2.3 2 https://m.edsoo.ru/7f41619 TETIOBOE
COCTOSTHHSI BEIIIECTBA
4 JIBHDKCHHE YaCTHII
BCIIIECTBA.
Hroro no paznemy 5
Paznen 3. /[BuskeHue U B3aUMO/IeHCTBHE TeJl
bu6nmoreka [IOK pa3inuyath
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bubnuoreka [IOK JIBUKECHUE, [Ipaktnyeckas
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MIPUMEPHI X 3a/1a4
JIBYDKCHUS C
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3.3 Cuna. Bugsl cun 14 https://m.edsoo.ru/7f41619 CKOpPOCTSIMU B
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CHUJIBI TPEHUS B
pUpPOJE U
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3a/1a4y B y4eOHY1O,

BBIJICTISITh
CYIIECTBEHHbBIE
CBOMCTBa
(TTpu3HAKH)
buznyecKux
SIBJICHUM.
Wroro no paznemy 21
Pa3nen 4. /laBieHune TBEPABIX TeJl, (KHIAKOCTEH U ra3oB
Hasnenue. Ilepenava pasnuyarh [IpakTrueckas
. but6mmoreka [IOK
JABJICHHUS TBEPIBIMU SIBIICHUS: TTlepenada | pabora
4.1 3 https://m.edsoo.ru/7f41619
TeJIaMH, KUJIKOCTIMU 4 JTABIICHUS
1 ra3aMu - TBEPABIMU TEIIAMU,
KUJIKOCTSIMH U Penienne
Bbu6nuorexa IIOK rasamy, Y4EOHBIX
4.2 JlaBiieHHE KUIKOCTU 5 https://m.edso0.ru/7f41619 arMocepHoe MPAaKTUKO-
4 AaBJICHHUC, OPHEHTHPOBAHHBI
IJTaBaHKE TEJI 10 X 33724
OIMCAHUIO UX
ArmocdepHoe bubnuorexa [JOK [TpakTuyeckas
43 6 https://m.edsoo.ru/7f41619 | X@PAKTCPHBIX paGota
JaBJICHUE 4 CBOMCTB U Ha
OCHOBE OITBITOB,
JIEMOHCTPUPYIOIIN
JleicTBUE )XUAKOCTH
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Y Ta3a Ha dusnueckoe
4.4 . 7 1 https://m.edso0.ru/7f41619
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JICUCTBHS,
HCIIOJIB3YS 3aKOHbI
1 HOPMYJIBI

Hroro no pazneny

21

Pa3nen 5. PaGora m MomHOCTh. JHEpIus

5.1

Pabora 1 MourHoCTh

but6mmoreka [JOK
https://m.edso0.ru/7f41619
4

5.2

HpOCTBIC MCXaHHU3MBbI

bu6moreka [IOK
https://m.edsoo.ru/7f41619

4

5.3

Mexanunueckas
JHEPTUs

but6mmorekxa [IOK
https://m.edso0.ru/7f41619

4

DopMyIHpPOBATH
MIPAaBUIIO
paBHOBeCHs pblyara
(6moxka), «30510TOE
MPaBUIIO»
MEXaHUKH, 3aKOH
COXpaHEHHUS
MEXaHUYECKON
SHEPTUH, IPU 3TOM
JIaBaTh CIIOBECHYIO
(bopMyIHPOBKY
3aKOHa U
3aIUCHIBATh €ro
MaTeMaTHYECKOe
BbIpa)KEHHUE.
Pemiates pacucTHbIC
3amaym B 1-2
JIENCTBHA,
HCIIOJIB3YS 3aKOHBI
1 GOpMYyIIBI

Pemenue
y4eOHBIX
HPaKTUKO-
OPHEHTHPOBAHHbI
X 33134

[TpakTrueckas
pabora

Uroro no pazneny

12
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KoanuecTBo 4yacos JIeKTPOHHBbIE
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NMPOrpaMMbI Bceero odpa3oBaTeIbHbIE
padoThI padoThI
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Pasnen 1. TenioBble siBjIeHUS
. but6mmoreka [JOK
11 (TpocHHe H CBOHCTBA BRILICCTBA ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenosbie mpouecce! 21 1 > https://m.edsoo.ru/7f4181ce
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. . bu6mmoreka [JOK
2.2 IToCcTOSHHBIN 3JIEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
butnmoreka [JOK
23 MarHuTHEIE SBICHIS 6 1 L5 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 SMEKTPOMATHHTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

KoanuecTBo 4yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudpposbIe)
Ne i/ Kontpoasnbie | TIpakTnueckue
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padoThI padoThI
pecypchbl
Pa3nen 1. MexanuuyecKue siBJICHUS
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but6mmoreka [JOK
1.3 3 e 10 3
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but6nmnoreka [JOK
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https://m.edsoo.ru/7f41a4a6
butnmoreka [JOK
2.2 MexaHHU4YeCKHE BOJIHEL. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. D1eKTPOMArHUTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJTHbBI
31 DIIeKTPOMArHuTHOE MOJIE U 5 5 bu6nuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 6

Pa3nea 4. CBeToBbIE IBJICHUSA



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHEI PAaCIIPOCTPAHEHHS CBETA 6 2 bubmmorexa [OK
' pactpocip https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4.2 JIMH3BI B ONITUYECKHE TIPHOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
but6mmoreka [JOK
4.3 PasnosxeHne 6eoro cBera B CIieKTp 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro o paznemny 15
Pa3znen 5. KBantoBrle siBjIeHus
but6mmoreka [JOK
51 Hcmyckanue v MOTIIONICHUE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
5.2 CTpoeuue aToMHOro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
53 #lnepubie peaxiun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6. [loBTOpUTE/IHLHO-00001IAK0IIUIT MOTYJIb
6.1 IToBTOpeHue u 06001IeHIE COAECPIKAHUS 9 9 bu6mmoreka [IOK
' Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/7f41a4a6
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IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne T Hara nuppoBbIe
€Ma ypoka Kontpoubnsie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIC
padoThI padoThI
pecypchbl
1 ®du3nka — HayKa o PUpoJIE. 1
SBneHus npupobl
2 duznyueckue sIBICHUS 1
3 Ou3nvecKue BETMYUHBI H KX 1
M3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TEMIEPATYPHI PU TTOMOIIN 1 1
KHUJIKOCTHOTO TEPMOMETpPA U JaTYHKA
TeMIEpaTyphl"”
Meroabl HAy4YHOTO MTO3HAHUS. BuG 10K
. nOIMOTeKa
5 Onucanne Gu3NUECKUX SBJICHUN C 1
. https://m.edsoo.ru/ff09f72a
MTOMOUIBbIO MOJIeNe
VYpok-uccienoanue "[IpoBepka
5 TUTIOTE3bI: JATBHOCTD IMOJICTA IITIAPHKa, 1 1
MYyIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblIe BEICOTA IycKa'
Crpoenue BeuiectBa. ONbITHI,
bubnmoreka [IOK
7 JOKa3bIBAIOIINE TUCKPETHOE 1 1
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEelIecTBa
bubnnoreka [IOK
8 JIBrOKeHHE YaCTHII BEIIECTBA 1 H
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
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Ypok-uccnenoanue «ONbITHI IO

9 HaOJII0JICHUIO TETUIOBOT'O PACIIUPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA
OcobeHHOCTH arperaTHbIX COCTOSTHUI
1 Boabl. O0001IEeHUE IO pa3aeny bubmmoreka [TOK
«IlepBoHavanbHbIE CBEIEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHn4ecKkoe JBHKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmiorexa [OK
P P P https://m.edsoo.ru/ff0a05c6
JIBUKCHUEC
bu6mmorexa [IOK
13 CxopocTh. EMMHHIIBI CKOPOCTH
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu u BpeMeHH TBUKSHUS bubmorexa TIOK
Y p A https://m.edsoo.ru/ff0a0ae4
WNunepuust. Macca — mepa bubnuoreka LIOK
15
WHEPTHOCTH TeJ https://m.edsoo.ru/ff0a0c10
IImorHOCTE BemecTBa. Pacuer maccel bu6nmoreka [JOK
16
1 00beMa TeJa Mo €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas padota «OnpeneneHue
IJIOTHOCTHU TBEPJIOTO TEJa
18 Pemenue 3ama4 mo teme "[110THOCTH bubmuoteka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapaKTepuCTHKa
19 B3aumojeiicTus ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopartopHas pabota «3yuenue

3aBUCHUMOCTHU PACTAKCHUA
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(nedopmarnyn) npy>KUHbI OT
MPUIIOKEHHON CHJTBI)

21 [[“IBnenue TaroTenus. Cuia TSHKECTH
CBsI3b MKy CHIION TSDKECTH U

22 Maccoii Tesa. Bec tena. Pemenue bubsmorexa OK

T ) \ https://m.edsoo.ru/ff0al778
3ama4y 1o reme "Cuia TSKeCTH

23 Cuia TsSKeCTH Ha APYTruX IJIaHeTax. bubnnorexa [IOK
PusnyecKre XapaKTePUCTUKHU ILIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [JOK

24 Uzmepenne cui. Jlunamome

p A P https://m.edsoo.ru/ff0al8cc
bu6nunoreka [JOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue ABYX CHJI, HATPaBICHHBIX
26 10 OJHOM IPSIMOK bubmorexa TIOK
A . P ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYOIIAs CHIT

97 Pemenne 3amayg mo reme
"PaBHoaeiicTByrOmIas cuit'

o8 Cuna Tpenus u e Buabl. TpeHue B bubmmoreka [TOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas padota «3yueHue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIBKEHUS OT CHJIBI TABJIIEHUSA U buGnnorexa [JOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIIIXCS
MTOBEPXHOCTEI

30 Pemenue 3anau Ha onipeienieHUe
PaBHOJECHCTBYIOLIEH CHJIIBI

31 Pemienne 3agau mo tremaM: «Bec bu6mmoreka [IOK

tena», «['padpuueckoe nzodpakeHue

https://m.edsoo.ru/ff0alde0
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cuy, «Cunbly, «PaBHOIEHCTBYIOMIAS
CHID»

KonTponbhas pabota no remam:
«MexaHnudeckoe JIBIKeHHe», «Macca,

32 IJIOTHOCTEY, «Bec Tenay,
«I"paduueckoe n300pakeHUE CHIT»,
«Cunbb»
JNaBnenune. CriocoObl YMEHBIIICHHS U bubmuoreka [{OK
33
YBEJIIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JaBneHwue raza. 3aBUCUMOCTh
34 JaBJIEHU ra3a OT 00bEMa bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenada maBaeHUS TBEPIBLIMU
35 TCHF;MI/I )1(1241 KOCTSIMHU U ll“)iaMI/I bubmorexa [IOK
> I ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackams
JlaBieHue B KUJIKOCTH U rase, but6mmorexa [IOK
36 .
BBI3BAaHHOE JICHCTBHUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «/laBnenue B bubmuoreka IIOK
JKHIKOCTH U rase. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coo0
OODIIATOIIHMECA COCYART https://m.edsoo.ru/ff0a2970
39 I'mapaBnrueckuii mpecc bubmmorexa [OK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiaeBoit
JKUJKOCTHBIM HacocC
41 ATMmocdepa 3eMiIH U IPUUUHEI €€ bubmmoreka [TOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. AtmochepHoe bubmmoteka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

W3mepenne aTMochepHOTo TaBICHUS.

bu6mmoreka [JOK

43
OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EpPHOro
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-aneponn. ATmocdepHoe bubnnorexa [IOK
JABJICHUE Ha PA3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3aga4 mo teme "
ATtmoc¢epHoe nasienue”
JleiicTBHE )KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO Bubmmorexa LIOK
124 ’ https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuiia
JlabopaTtopHas padota «OnpeneneHue
48 BBITAJIKUBAIOIICH CHUIIBI, bubmuoreka [IOK
JEHCTBYIOIEH Ha TEJIO, IIOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanre 3aBUCHMOCTH Beca but6mmorexa [IOK
TeJa B BOJIE OT 00BbEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHJIKOCTh YaCTH Tellay
bu6mmoreka [JOK
50 [TnmaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas paboTa
51 "KoHcTpyupoBanue apeoMeTpa uin
KOHCTPYUPOBAHUE JIOAKH U
onpeJieNIeHUE €€ rPy30H0IbEMHOCTH"
52 Pemenue 3agad no remam: «lIlnaBanue bubmuoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3a96

cynoB. BoznyxoruiaBanuey,
«/laBlIeHHME TBEPABIX TEI, )KUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

Konrponbnas pabora 1o teme

53 «/laBneHme TBepABIX TEIN, JKUIKOCTEH
Y Ta30B»
bubmuoreka [IOK
54 Mexanundeckas pabota
P https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK

55 MomHOoCTh. EAMHUITBI MOIITHOCTH

m JUHIT B https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoanue "Pacuer

56 MOIITHOCTH, Pa3BUBAEMOU MPHU 1
noabeEMe 1o Jiectauie"

57 [IpocTeie MexaHU3MBbI. Ppiyar.

PaBHOBecue cun Ha peiuare
Prrdaru B TexHuKe, OBITY U IPUPOJIE.

58 JIaGopartopHas paboTa 05 bu6numoreka LIOK
«HccnenoBanue ycioBHil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
pbIyara»

59 Pemenue 3amau mo reme «Y cinoBust but6mmorexa [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro aeiicTpus
MexaHu3Ma. JlaboparopHas padora

60 . 0.5
«3mepenune KII/ HaknoHHOM
TTOCKOCTH

61 Pemenue 3amaq mo reme "Pabora, bubmuoreka [IOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 Mexanudeckas SHeprusi. bu6mmoreka [TOK



https://m.edsoo.ru/ff0a3654
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Kunerndeckas v moTeHIIMAIbHAS
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHECHHSI MEXaHUIECKOM
SHEPTUN

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

64

Y POK-3KCIIEPUMEHT IO TEME
"OKcnepuMEeHTaIbHOE ONPEIEIICHNUE
W3MEHEHHs KHHETHYECKOU U
MOTEHIMAILHON HEPTUH MPH
CKATBIBAHWUH TeJIa 110 HAKJIOHHON
I1ocKocTH"

65

KonTponbhas pabora no reme
«PaboTta 1 MOITHOCTH. DHEPTHUs»

66

PesepBublit ypok. Pabota ¢ Tekctamu
no TeMe "MexaHnuyeckoe ABHKeHue"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "JlaBieHue TBEPABIX T,
XKHUJIKOCTEN U razoB"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

e3epBHLII ypok. Pabora ¢ Tekctamu
P Pao

o teMe "Pabora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4252
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8 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kontpoubnbie | IlpakTuyeckue
n/m Bcero H3yuyeHusi | obOpa3oBaTebHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE MOJOKEHHS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUH U UX OIBITHBIE 1 bubmmorexa [OK
P https://m.eds00.1u/ff0a5256
TIOJTBEPKICHUS
2 Macca u pa3mep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEpAOTO, )KUIKOTO U 1 bu6nmoreka [JOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJIKOTO ¥ Ta3000pa3HOT0 COCTOSIHUN 1
BEI[ECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6nmoreka [JOK
5 Kpucramnaeckue u amopHbIe TeIa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KaOWUISPHOCTb. 1 bubmmoreka [JOK
IToBepXHOCTHOE HaATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe paciMpeHne U CkaTue 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl O
8 CKOPOCTBIO TEIJIOBOT'O JIBUKEHHUS 1
YaCTHI]
9 Buytpennss sueprusi. CriocoOsl 1 bub6mmoreka LIOK
W3MEHEHNs] BHYTPEHHEU SHEPrun https://m.edsoo.ru/ff0a5c60
10 Bunel Terionepenauu 1 bubanorexa [IOK



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a6412

Ypoxk-koudepennus "IIpakTuaeckoe
HMCIOJIb30BaHNE TEIIOBBIX CBOMCTB

bu6nunoreka [JOK

11
BEIIECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus"
12 KonuuecTBO TEMNOTHI. Y e/ibHAS bubmuoteka [IOK
TENJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnnorexa [IOK
TennooOMeH U TEMJI0BOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JIaGoparopHas paboTa
1 "UccnenoBaHue sIBICHUS Bbu6mmoreka [JOK
TEII000MEHA MPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U TOpsiueit BOJIbI"
PacueT konndecTBa TEILIOTHI,
15 HE0OXOIMMOTO JIJIsl HATPEBAHUS TEJIA
Y BBIJICJIIEMOTO UM MPU OXJTKICHUU
JlabopaTtopHas padota "Onpenenenue bubnnoreka [IOK
16 . "
YIEIbHOW TEIIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0aébb0
17 DHeprusi TOIIUBA. Y IeTbHas TeTI0Ta bubnuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue u oTBEpACBaHUE
18 KPUCTAJNINYECKUX TeN. Y JelIbHaI Bubmorexa IOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
19 JIaGopatopHas pabota "OnpeneneHne bubmmoreka [IOK
yAEJIbHON TEIJIOTHI MIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHAEHCAIIHS. bubmmoreka [TOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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21

Kunienue. Y genbHas teriora
nmapooOpa3oBaHus M KOH/ICHCAIIHH.
3aBHCHUMOCTB TEMIIEPATYPbI KUTICHUS
OT aTMOC(EPHOTO JABICHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIHLHOM BIAXHOCTH BO3TyXa"

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

23

Pemenne 3aJlav Ha OIpCACIICHUC
BJIA)KHOCTH BO3aYyXa

24

[TpuHIUIBE paObOTHI TETIIIOBBIX
neurateneit . [laposast TypOuHa.
JIBUraTens BHyTPEHHETO CTOPaHuUs

25

KIIJI TenioBOro ABUraTesis.
TernoBbie ABUTATEIIN U 3aIIIUTA
OKpYKarolle cpeapl

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpPaHCHUS U ITPEBPALICHUA
OHCPIUH B TCIJIOBBIX ITPOLICCCAX

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMme "TeroBhIe SIBIICHUS.
M3MeHeHune arperaTHbIX COCTOSHUM
BerecTna"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabora no reme
"TernoBsle gBieHud. I3Menenue
arperaTtHbIX COCTOSIHUM BelecTBa"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus ten. J[Ba pona
INEKTPUICCKUX 3aPSI0B

30

VYpok-uccaenoBanue "OIeKTpU3aLusi
TEJ UHIAYKIUEN U ITpU
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CONPUKOCHOBEHUH"

B3aumopelicTBue 3apsSKEHHbBIX TEIL.

bu6mmoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEeKTpUYECKOE TIOTIE.
39 Hanpsi>keHHOCTB 271€KTPUYECKOTO bu6nuoreka LIOK
nosis. [IpuHnun cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEN
Hocurenu aiekTpudecKkux 3apsioB.
33 OnemeHTapHbli 3apsag. CTpoeHue
aToma
34 [TpOoBOTHUKY M AUDIICKTPHUKHU. 3aKOH bubmmoreka [TOK
COXPAHEHUS IIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3aga4 Ha npuMEHEHUE Bu6mmoreka [JOK
CBOMCTB 3JIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUM TOK, YCIIOBHUS €r0
36 cyuiectBoBaHusA. VICTOYHUKH brbmmorexa [HOK
v ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKa
37 JlelcTBUSA DIEKTPUUECKOTO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jlelicteue
38 AJIEKTPUUYECKOTO TOJISI HAa TPOBOIHUKU 1
U JUAJIEKTPUKHU"
39 DneKTpuYeCcKuil TOK B MeTaJlIax, bubnnorexa [IOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lelb U €€ COCTABHbIE
4acTu
bu6nnoreka [IOK
41 Cuna toka. JIJabopatopnast pabota 0.5 H

https://m.edsoo.ru/ff0a8bd6
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"N3mepeHne u peryIupoBaHUe CUITbI
TOKa"

DneKTpuuecKoe HanpsKeHHe.
Boasrmerp. JlabopaTopHas paboTa

bu6mmoreka [JOK

42 0.5
"N3mepeHne u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HanpsikeHus"
43 ConpoTHBIICHHE ITPOBOTHUKA. bubmmoreka [TOK
VY ienbHOE CONPOTUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTh
44 AJIEKTPUIECKOTO COTIPOTUBIICHUS 1 bubmmoreka [TOK
IIPOBOJIHUKA OT €r0 JJIMHBIL, IIJI0LAa U https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeUeHUs1 U MaTepuaia"
3aBUCUMOCTb CUJIbI TOKA OT
45 HanpsoxeHust. 3akoH OMa i1 yyacTka bubsmorexa [OK
P ' y https://m.edsoo.ru/ff0aa44a
enu
JIaGopatopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI
46 TOKAa, UIYILIEr0 Yepe3 PE3UCTop, OT 1 bubnmorexa [JOK
Y Pesp P> https://m.edsoo.ru/ff0aa04e
COTNPOTHUBIICHUS PE3UCTOPA U
HaIpspKeHUs Ha pe3uctope”
47 [TocnenoBatenbHOE U MapaIeIbHOE
COCJIMHEHUS TIPOBOTHUKOB
JlaboparopHas padora "[IpoBepka
48 IIpaBUJjIa CJIIOKEHUS HAIPSKECHUN TIPU 1 bubnnorexa [IOK
IIOCJIEI0BATEIILHOM COEUHEHHH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
49 JlabopaTtopHas padota "IIpoBepka 1 bubnmnorexa [IOK

ImpaBujia JJ1d CUJIbI TOKA MpU

https://m.edsoo.ru/ff0aadle
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napajieIbHOM COETUHEHUH
pe3ucTopoB”

Pemenue 3anay Ha npuMeHeHUE

bubmuoreka IIOK

50 3akoHa OMa I pa3IngyHOro
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIEKTPUUECKOTO bubnuorexa [IOK
Toka. 3akoH J[>xoyins-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTopHas paboTta "OmnpenencHue
52 a60TIlI u I;/IOIH}I:OCTH aneKTqueCKoro Bubmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKHE TIETH U TOTPpeOUTEIn
53 3JICKTPUUECKOM SHEPTUU B OBIT bubmmorexa [TOK
P P Y https://m.eds00.ru/ff0ab660
Kopotkoe 3aMbikanne
[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DNEeKTPUYECKUE 3apsiibl.
54 3apsKeHHBIC Tella U UX bubmmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMozeicTBus. [locTossHHBII
3JIEKTPUYECKUM TOK"
Kontponbnas paborta o reme
"DneKkTpudecKkue 3apsbl.
55 3apsyKEHHBIE TeJa U UX bubmorexa TIOK
P . . https://m.edsoo.ru/ff0abea8
B3auMozcicTBuUs. [locTOSHHBII
AIEKTPUYECKUN TOK"
56 [TocTostHHBIE MATHUTHI, UX
B3aMMOJICHCTBUE
57 VYpok-uccnenopanue "M3yuenue bubnuoteka [IOK
MoJied MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnautHoe noje. MarHuTHoe 1moiie bubmuoreka [IOK
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3eMJId ¥ ero 3HAUYEHHUE JUTS )KU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

OmnbIT OpcTena. MaruutHoe mosie
NEKTPUYECKOr0 TOKa MaruuTHoe
I10JI€ KaTyIIKH C TOKOM

bubmuoreka IIOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMmeHeHHe HIEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabora
"W3yueHue neUCTBUS MATHUTHOTO
TOJIsI Ha IPOBOIHUK C TOKOM"

0.5

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DIIEKTPOABUTATENb IOCTOSTHHOTO
Toka. Mcnions3oBanue
3JIEKTPOJBUTATENEHN B TEXHUUECKHUX
YCTPOMCTBAX U Ha TPAHCIOPTE.
JlabopartopHas pabota
"KoncTpynpoBaHnue u n3yueHue
paboOTHI DIEKTPOABUTATENS "

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apanes. 3aKoH
3H€KTpOMaFHHTHOﬁ HHIAYKINUHA.
[IpaBuno Jlenna

63

OnekrporeHeparop. CriocoObr
MOJTYYCHHS AJICKTPUUECKOM SHEPTUH.
DJIEKTPOCTAHIIMU HA
BO300HOBIISIEMBIX HCTOUHHKAX
SHEPTHH

64

[ToaroroBka K KOHTPOJIBHOM paboTe
o TemMe "DNEeKTPUIECKUE U
MAarHUTHBIC SBIICHUS"

65

Konrponbnas pabora no teme

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac0ba
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https://m.edsoo.ru/ff0ac86c

"DIeKTpUYECKHE U MATHUTHBIE
sBJIeHus "

https://m.edsoo.ru/ff0acb14

66

PeseprubIii ypok. Pabota ¢ Tekctamu
o Teme "TermoBsie siBeHUS"

bubnuoreka [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHeIit ypok. Paborta ¢ TekcTamu
o teme "TlocTosiHHBII
ANEKTPUYECKUHN TOK"

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. PaGorta ¢ Tekctamu
1o TeMe "MarauTHele siBIeHUS"

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

14.5
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9 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpossbnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchbl

1 MexaHuueckoe IBHKEHUE. 1
MartepuanbpHas TOUKa

5 Cucrema orcueTa. OTHOCHTEIIBHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NPSIMOIMHEHHOE bubnuoreka LIOK

3 1
IBIOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE MpsIMOTIMHETHOE

4 nBxeHue. CpeHsisi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMOnMHENHOE paBHOYCKOPEHHOE 1 bu6muoreka LIOK
JIBHKEHHE. Y CKOpeHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NIPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JBUKCHHUS. 1
I'padux ckopocTH
JlabopaTtopHnas padota "Onpenenenue

7 YCKOPEHHUS Teja Mpu 1 1 bu6mmoreka [JOK
PaBHOYCKOPEHHOM JBHUKEHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM I10cKOCTH"

3 CBoOognoe naaeHue tei. OnbIThl 1
lManunes

9 PaBHOMEpHOE IBHKEHUE 110 1 bu6mmoreka [IOK

OKPY’KHOCTH. HCpI/IOI[ 1 yacToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
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oOpatenus. JIuneitHas u yriosas
CKOPOCTH

10 LleHTpOoCTpEeMUTENBHOE YCKOPEHHE
1 [Tepssiit 3akoH HetoToHa. Bextop bubnuoreka [LIOK
CHIIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnuoreka IIOK
12 .
PaBHOnelcTBYIOIMAs cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akoH HeroToHA. bubnuoreka IIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha mpuMeHEHUE bu6mmoreka LIOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bub6mmoteka [IOK
15 Chua ynpyroctH. 3akou I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no reme «Cuia
YOPYTOCTH
17 JlaGopatopHas pabota «OnpeneneHue bu6muoreka LIOK
JKECTKOCTU Py KUHBD) https://m.edsoo.ru/ff0aee28
bubmmnorexka [IOK
18 Chuia TpeHus https://m.edsoo.ru/ff0af738
Pemenue 3anau no reme «Cuna but6mmoreka [JOK
19
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "Onpenenenue bubmuoreka [IOK
20
Kod(puImeHTa TpeHUS CKOIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3amay mo teMe "3aKOHEI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
. 1 yipy - https://m.edsoo.ru/ff0afb8e
TPEHUs
22 Cuna TSKeCcTH ¥ 3aKOH BCEMUPHOTO bu6muoreka LHIOK



https://m.edsoo.ru/ff0ae612
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TATOTEHUS. Y CKOpEHHE CBOOOTHOTO
naJICHAs

https://m.edsoo.ru/ff0af044

VYpok-koHpepenmus "J{BuxkeHue Tein

23 BOKPYT I'PaBUTAIIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['anaktuku"
Pemenue 3agau nmo teme "Cuna
24 TSDKECTH M 3aKOH BCEMHPHOTO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
IlepBas kocMuyeckas CKOPOCTb. bubnuoteka [IOK
25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHON TOUKH.
AOCONIOTHO TBEPIOE TEIO. bubmmnoreka [IOK
26 )
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffO0afe36
3aKpEIJICHHOM OChIO BpAIICHUS
27 MowmenT cuisbl. LleHTp TskecTH
08 Pemenue 3amad mo teme "MomeHT bubmuoreka [JOK
cuibl. LlenTtp TsxecT" https://m.edsoo.ru/ffob02b4
[ToaroroBka K KOHTPOIBHOM paboTe 1Mo
29 TeMme "MexaHn4ecKoe IBUKEHUE brbsmorexa HOK
N "H ' https://m.edsoo.ru/ff0b0408
B3aumopeiicTBue Ten
KoHnTtponbHas pabora 1mo reme
30 "MexaHn4yecKoe IBUKEHNE Eubmorexa HOK
y " ' https://m.edsoo.ru/ffOb06ec
BzaumoperictBue ten
Nmnynbce Tena. Ummynbse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJIbCa. YIPYTroe u bubmorexa TIOK
P JARCE. T Iy https://m.edsoo.ru/ff0b07fa
HEYMpYyroe B3auMoJICHCTBUE
32 Pemenne 3ama4d mo Teme "3akoH bubmuoreka [IOK

COXpaHEeHMsI UMITyJbca'

https://m.edsoo.ru/ff0b096¢
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VYpok-koHpepenus "PeakTruBHOE

33
JIBUOKEHUE B PUPOJIE U TEXHUKE"
butmoreka [JOK
34 Mexanunyeckast paboTa ¥ MOIIHOCTb
p B https://m.edsoo.ru/ffOb0a84
PabGota cuitbl TsDKECTH, CHITBI bubmuoreka [IOK
35
YIOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHnas pabota «OnpeseneHue
36 paboThI CUIIBI TPEHUS TIPU
pPaBHOMEPHOM JBUKCHHH TeJIa IO
TOPU30HTAIBHOM TOBEPXHOCTI
37 CBs13b 3HEpruu u paboTHI.
[ToTeHnmanbHas SHEPrust
38 Kunetnueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs YHEPTUHU B
MEXaHUKE
40 JlabopaTtopHas padota «3yueHue bubnmnorexa [IOK
3aKOHA COXPaHEHMs DHEPTUN» https://m.edsoo.ru/ff0b12fe
KonebarenpbHoE IBHIKEHUE U €TO bubmuoreka [IOK
41
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KoieoaHusl. bu6mmoreka [IOK
Brinyxnennsie konebanws. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTH4eCcKuil U PYKUHHBIN
MasITHUKH
Ypoxk-uccienopanue «3aBUCUMOCTb
N bubmuorexa [JOK
44 neproja KolebaHuii OT KECTKOCTH

MPYXHUHBI K MAacChl Tpy3a»

https://m.edsoo.ru/ff0b197a
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45

IIpeBpaiienue sHEPTUA IpU
MEXaHUYECKHUX KOJICOaHUAX

46

JlabopaTtopHast pabota «Onpenenenue
YacTOTHI U TIEpHOa KojeOaHui
NPY>KUHHOTO MasiTHUKa»

bubmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHas pabora «IIpoBepka
HE3aBHCUMOCTH NIEPUOa KOJICOaHUH
rpy3a, HOABEUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJHEL. CBOMCTBA
MexaHW4YecKux BoJiH. [IpomoapHbIe 1
MOTIEPEYHBIE BOJTHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHuus "MexaHndeckue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMuuecKH€e BOJHEI"

50

3Byk. PacipocTpaHnenue u oTpaxeHue
3ByKa

o1

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

52

['poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTUYECKUH PE30HAHC

53

Ypoxk-koHpepenuus "YapTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHHUKE"

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

54

[TonroroBka K KOHTPOJIBHON paboTe 1Mo
TeMe "3aKOHBbI COXPaHECHHUS.
Mexanuueckue kKojaeOaHus U BOJIHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbnas pabora 1o teme



https://m.edsoo.ru/ff0b1aec
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"3aKOHbI cCOXpaHeHUs. MeXaHUYecKue
KoJieOaHusl U BOJIHBI"

DIIEKTPOMAarHuTHOE TIOJIE.

bubmuoreka [JOK

56
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-konpepenmus "lkana
AJIEKTPOMATrHUTHBIX BOJIH. bu6nuoreka [IOK
58
Hcnonb30BaHKe 37EKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUI COTOBOM cBsA3H"
VYpok-uccnenosanue "M3yuenue
. but6mmoreka [JOK
59 CBOICTB 3JIEKTPOMATrHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbIO MOOMJILHOTO TeliedoHa
Pemenue 3aga4d Ha onpeeneHue
60 YacTOTHI ¥ JUTUHBI SJIIEKTPOMAr HUTHON
BOJIHBI
DNeKTpOMarHuTHasl IpUpoja CBeTa.
61 Cko ZIZTB CBeTa Bomfoile CBOICTBa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [Ipsamonunelinoe
62 acIpOCTPaHEHHE CBETA. 3aTMEHUS bubmmorexa [IOK
pactpocIp ' https://m.edsoo.ru/ff0b3658
Connua n Jlynsl
3aKOH OTpa)X€HUs CBETa. 3epKaja.
63 Pemenue 3a1ad Ha mpUMeHEHHE Bubmmorera TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHHSI CBETa
64 [Tpenomiienune cBera. 3aKOH bubnuoreka LIOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
65 ITonHOE BHYTpEHHEE OTPAKEHHE CBETA. bubnuoreka LIOK

Hcnonp30BaHue MOTHOIO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c
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OTpaAXKXCHUA B OITUYCCKUX CBETOBOAAX

JlabopaTtopnast padota "MccnenoBanue
3aBUCUMOCTH yTJIa MPEIOMIICHHS

66
CBETOBOTI'O JIy4a OT yTJIa TIaJCHHS Ha
rpaHuLe "Bo3ayX-cTekio""
Ypok-koHpepenuus "Mcnonb3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3B"
but6mmoreka [JOK
68 JIunzel. OnTryeckas cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
but6mmoreka [JOK
69 [TocTpoeHnue n3o0paxeHUi B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas padora "Onpenenenre
70 ok SHOFE ach:)TOﬂHI/m " OII')ITI/I'—ICCKOI\/'I Bubmmorexa LIOK
YCHOTO paceTos ! https://m.eds00.ru/ff0b4206
CHUJIBI COOMpAIOIIEH JTMH3BI
VYpoxk-koupepenuus "OnTruaeckue bubnmnorexa [IOK
71 "
JIMH30BBIE TPUOOPHI https://m.edsoo.ru/ffOcOa7e
72 ['a3 xak onTuyeckas cucrema. 3peHue bubamorexa [HOK
P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JledexTs
3penus. Kak coxpanurs 3penue"
Paznoxxenue 6enoro cBeTa B CIIEKT.
72 OnbiTel HetoToHA. CrioxkeHue bubnuoteka [JOK
CIIEKTPAJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaboparopHas padoTa "OnbITh IO
but6mmoreka [JOK
75 Pa3NoKEeHUI0 OEJIoro cBeTa B CIIEKTP U

BOCIIPHUATHUIO IBETA IPEAMETOB ITPHU UX

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Ha0JII0/IEHUH Yepe3 1IBETOBbIE
GbuibTpeI"

VYpok-npaktukyM "BosiHOBBIE

76 CBOICTBA CBETA: AUCIIEPCHS,
uHTepdepeHys u audpakaus”
77 OmnsiTel Pezepdopaa u ninanerapHas bubnuoteka [IOK
MOJ€IIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
Hcnyckanue v IOTJIONIEHHE CBETa
79 aromoM. KBauThbl. JInneluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPHI
80 VYpok-npaktukym "Habmonenue bu6mmoreka [IOK
CIIEKTPOB UCITyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUJIBI bubmmorexa [IOK
a A https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro sapa. Hykionnas bu6nuoreka [IOK
MOJIE/b https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpAIICHUS. bubnuorexa [JOK
N3oTomsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3amay o teme: bubmuorexa [JOK
"PaguoakTiBHBIE IpeBpalieHNs" https://m.edsoo.ru/ff0clb4a
85 [Tepwon momypacmana
Ypoxk-koH(pepeHuus "PannoakTuBHbIE
86 1/13131 ‘leHI/IS([b Bpn I/II1 ole MHC,I[I/II_[I/IHe bubmorexa LIOK
Y \ PHPOIC, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SnepHbie peakiyu. 3aKOHBI bubnuoreka LIOK

COXpaHCHUA 3apAa0BOTO U MaCCOBOI'O

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

HUCCII

88

OHeprus CBA3M aTOMHBIX sijep. CBs3b
MAaccChl U SHEPIUH

bub6nunorexa [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3ama4 o Teme "Anepueie
peakuun”

90

Peakuuu cuHTe3a U NEICHUS S7IEp.
NcTtounuku sueprun CosiHLA U 3BE3]1

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-konpepentus "Anepras
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3IIYYCHUI HA KUBBIC
OpraHu3MbI"

92

[TonroroBka K KOHTPOJIBHON paboTe 1Mo
TeMe "DIEKTPOMarHuTHOE I0JIE.
DJIEKTPOMAarHUTHBIE BOJHBI.
KBanToBble sBiacHu"

bu6nunorexka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota o teme
"DNEeKTPOMArHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJIHEI.
KBanrtoBbie siBIeHMS"

94

[ToBTOpeHue, 06001IIeHNE.
JlaGopaTopHbIie pabOTHI 110 KypCy
"BsaumoneiictBue ten"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 00o01eHne. Peenue
pacyYeTHBIX M KaY€CTBEHHBIX 33124 10
teme "TemnnoBeie mporecch”

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenwue, o6o6menue. Pemenne
pacUeTHBIX U KAYECTBEHHBIX 3324 110
teme "KIIJ[ TemioBsix gBUraTenein"

bub6mmoteka [IOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, 00o01eHne. Pemenue

butmmoreka [JOK
97 pacYeTHBIX M KAYeCTBEHHBIX 3aa4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBOK"
[ToBTOpeHue, 06001IICHNE.
98 JIaGopaTopHBIe Pa0OTHI 110 KYpC 1 1 buGnnorexa [JOK
| PATOPHEIE P | ypey https://m.edsoo.ru/ff0c2c52
CBETOBBIE ABICHUSA
[ToBTOpenwue, o606meHue. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubmorexa [OK
., https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/Ifl B MCXAaHHUKC
[ToBTOpenue, o606meHue. Pabora ¢
100 tekctamu 1o teme "Konebanus u 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTopenune, 0606meHue. Pabora ¢
101 TeKCTaII\)/II/I 0 TeEME {-'HCBCTOBLIC 1 bubnmorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
102 TekcTaMH 1o TeMe "KBaHToBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOI'PAMME
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HHPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» dusuka, 7 xmacce/ [lepeimkua .M., UBanoB A.U., AkiimorepHoe o01ecTBo «31arenbeTBo
«IIpocBenieHne»

» dusuka, 8 knacce/ [epeimkun .M., IBanoB A.U., AkinonepHoe o01iecTBo «31aTenbeTBo
«IIpocBenienue»

» ®usuka: 9-i knacc: 0a30BbI ypoBeHb: yueOHuK, 9 knacc/ [leppimkun M. M., I'ytauk E.
M., UBanos A. U., Tlerpoa M. A., AkuinonepHoe o61iectBo «M3aareascTBo

«HpOCBGHICHI/IC»

METOANYECKHUE MATEPHAJIBI JIUIA YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HUHTEPHET

bubmmoteka [JOK
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